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Note to the reader:

Many of the screenshots embedded in this document were taken from Trimble 4D Control Web
version 4.6. Trimble 4D Control Web has received substantial styling and theming updates for
version 5.0, but in many cases the general underlying functionality has remained unchanged.

1. Introduction

Trimble 4D Control is a comprehensive structural integrity monitoring solution which offers a high
level of compatibility and delivers unparalleled details and information with complete sensor
management that enables you to customize and add instruments, sensors and functionality as
your project needs to change and expand. Trimble 4D Control can handle the challenge of
complex monitoring projects with tools to create visual results for rigorous analysis and alerting.

A Trimble 4D Control installation lets you detect displacement or movement in natural structures
or manmade structures. It provides the data you need to understand the speed, direction and
magnitude of any motion. The T4D Control suite is the core of your monitoring project. It controls
the measurements, manages and analyzes the data, and provides decision support.

Getting started is easy with scalable monitoring solutions from Trimble. Trimble 4D Control
provides analysis and management tools to help you start small and grow. As your expertise in
monitoring increases, you can easily expand from post-processed deformation monitoring
campaigns all the way to real-time systems that manage your projects and alert the operator of
significant motion events.

Typical applications includes

Mining - Trimble monitoring solutions can be used in open pit and underground mines for
monitoring high walls, tunnels, subsidence and stockpiles.

Construction - Monitor motion in buildings and structures adjacent to construction sites.
You can monitor cut and fill slopes and incomplete structures.

Engineering - Track the motion of dams, bridges, buildings and other manmade structures.
Transportation - Monitor transportation structures, cut and fill slopes and railways. You
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can also monitor structures close to transportation corridors during construction and
operation.

Utilities - Monitor pipelines, transmission structures, production and storage facilities.
Tunneling - Monitor new and existing tunnels for deformation. Monitor for surface
subsidence above tunneling projects.

Geotechnical - Monitor dams and levees, landslides, landfills, subsidence, faults and
natural structures.

This document represents a support manual for the web interface of the T4D Control suite.

1.1. Target Users

The majority of users will most likely not have permission to access all areas of the web interface
and therefore not need all the information explained in this manual. User permissions will be
explained in the Accounts section. User permissions are highly customizable on Trimble 4D Control
and can differ from one installation to another. This manual contains all the support material for
a user with full administrator access.

Note: Trimble 4D Control security is automatically enforced both in the browser and on the server
side. Users with limited permissions will just not see all the functionality discussed in this
manual. The manual can therefore be freely distributed as required.

Trimble 4D Control Web User Manual version 5.0 Page 9
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2. Overview and Terminology

T4D Control Web User Manual

The functionality of Trimble 4D Control is exposed by means of different Areas.
The visibility of these areas depends on the Trimble 4D Control Server Modules installed (e.g.

Highrise), the permissions of the current logged in user and the sensors contained by the current
selected project.

Sensors

Configure sensor data to be displayed
in the web interface, view sansor
properties, latest sensor readings and
current sensor state.

+--9

Data Entry

Import observation data to your
manual sensors. Create datasets for
online data entry or use XLSX data
tempiates for offline data entry.
Convert JXL files to datasets for data
import

Sensor Groups

Create sensor groups to refer to
0roups of sensors, or to define
representative calculation sensors

Map
View sensor location, data and state
on an interactive map.

Custom Views

View sensor location, data and state
on user supplied images, with data
updates at specified time intervals

Webca

ms
View webcams linked to the project

Charts
View the selected data series of a
single sensor in a simple chart.

Scatter Plot

Visualize and animate positional
displacement over time for a particular
sensor within two different planes.

IPI Charts

Visualize and animate in place
inclinometer date over fime fora
particular IPI sensor.

Analysis

View selected data series of multiple
sensors in a complex chart to
graphically analyze the structural
behaviour.

« 3

Composite Views

Create, maintain and view composite
views by combining plan views,
scatter piots and multiple analyses.

Alarms

Create Waming and Alarm Conditions
against which the data series are
monitored, with notifications being
issued in the event that Waming or
Alarm Conditions is met

Logs

Record activities and items of interest
eitner manually or automatically,
append comments, group by Log Type
and search by criteria.

Framed Pages
Make external web sites or web pages
available within T4D Web.

©
{
B

Highrise
Manage Highrise construction
sessions.

Accounts
Create, manage and remove users of
the web facility.

<

System Status

Monitor the system health by
analysing sensor data delivery and
alarm events. View either the current
state or historic behaviour. Create
scheduled system status reports that
can be circulated to multiple users on
aregular basis.

Data Files
Manage the data files used the wep
facility.

2 » B €

Reports
Create and manage report schedules
of various types.

Projects

Create and manage monitoring
projects as well as associated
sensors

With reference to the above Areas, we will now discuss the Core Entities, Core Functionality and
Core Concepts used by Trimble 4D Control Web:

2.1. Core Entities

This section introduces the core entities you will interact with in Trimble 4D Control.

2.1.1. Sensors

A sensor designates a particular location and associated description where measurements are
taken. Typically a sensor may be a hardware device taking automated measurements, or a device
where manual measurements are regularly taken. A sensor can also designate only a beacon of
which measurements are taken, such as a Total Station Measurement or a field collector
collecting data with a portable device at the particular beacon.
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2.1.2. Observations

The term observation is used for a temporal measurement taken at a Sensor. Observations are
either automatically received and stored by the Trimble 4D Control Server, or they are manually
entered using Trimble 4D Control Web.

Each observation has a timestamp (or epoch) and measured values. The values are stored in the
database in a standard unit of measure and converted to the preferred unit of measure for
display.

2.1.3. Analysis

An analysis is a visualization that displays particular observations from particular sensors. Each
analysis type provides specialized charting and controls to obtain useful analysis information from
observations.

Real time observations can also be fed into an analysis for monitoring purposes.

2.1.4. Alarm Definitions

An alarm definition consists of one or more alarm condition. Each alarm condition is essentially
an expression that gets evaluated against observation values from specified sensors. These
expressions determines when attention, warning or alarm events will be triggered.

A number of recipients can be associated with each alarm definition. These recipients will be
notified whenever the alarm definition triggers an event.

In addition, alarm definitions can be configured in such a way that events have to be
acknowledged by duly authorized users. Alarm events that are not acknowledged within the
required time period will be escalated to the a 2nd and 3rd set of recipients.

The colour of each sensor icon will be green (Ok), blue (Attention), yellow (Warning) or red
(Alarm), based on
e The most severe current state of all alarm conditions associated with the sensor.
e The most severe evaluation result of that particular sensor within the context of an event
that has not yet been acknowledged. (Applies only if acknowledgement is enabled).

2.1.5. Logs

A log is a text message and an optional image that describes an events that occurred at a
particular point in time.

The system automatically creates logs for some events such as alarm state changes.
Users can comment on existing logs or create new logs for new events such as seismic events,
accident events and blasting events.

Trimble 4D Control Web User Manual version 5.0 Page 11
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2.1.7. Custom Views

A custom view is an image on which you can place icons for particular sensors.
The image can be a schematic plan or a photo of the physical location of the sensor.
The sensor icons allow you to visualise the latest observation or simple observation charts.

2.1.8. Map

The map shows your sensors as icons on a geographic terrain either from standard map providers
or from your own geo-referenced terrain photos.

2.1.9. Webcams

A webcam is a configuration to receive a video feed from a video camera. This is useful to
monitor remote areas.

Preconfiguring the webcams enables you to view video feeds in Trimble 4D Control Web.
You can also configure your alarm definitions to attach video clips to email notifications covering
alarm events.

2.1.10. Reports

A report is a schedule to generate and email a document containing information about the system
or from particular sensors. The report recipients will receive the report according the the
configured daily, weekly or monthly report schedule.

A report integrates with other areas of Trimble 4D Control to automatically generate particular
charts or extract information already configured.

2.1.11. Projects

A project is a collection of entities in Trimble 4D Control. All the entities above are inside the
scope of a monitoring project. A project is useful to segregate different monitoring sites or
periods under the same monitoring division.

2.1.12. Users

Each user can be configured with permissions according to a the role performed by the person.
A user can also hold some private entities in a project only visible to that user.

User access can be granted or restricted on a per-project basis.

Trimble 4D Control Web User Manual version 5.0 Page 12



& Trimble. T4D Control Web User Manual

2.3. Core Functionality

This section describes the core functionality provided by Trimble 4D Control. Some of the
functionality is driven by the system and others by the user.

2.3.1. Automatic Sensors and Measurement Feeds

A sensor is created either as an automatic sensor or a manual sensor. An automatic sensor is
connected to a measurement feed received by Trimble 4D Control Server. Observations are
automatically created as the measurements are received on the feed. More than one automatic
sensor can be connected to the same measurement feed.

Observations for a manual sensor can only be created by importing measurements from template
files or by entering measurements manually.

2.3.2. Alarm Evaluation

Trimble 4D Control periodically evaluates alarm definitions against the incoming stream of
observations.

The alarm evaluation process entails, generating alarm state changes (or alarm events),
escalating second and third notifications and sending notifications.

2.3.3. Automated Event Logs

The system automatically creates logs for alarm state changes. Logs are also created
automatically if users enable or disable an alarm, acknowledge an event or manually add
observations to a sensor.

2.3.4. System Status Monitoring

The system status functionality displays a dashboard page containing general health of the
Trimble 4D Control system. This includes sensor data flow health, alarm states and
unacknowledged events.

2.3.5. Charting and Analysis

The charting and analysis functionality provides specialized charting capability to visualize and
analyse observations from sensors. Many of these charts can receive real time observations for
monitoring purposes.

2.3.6. Terrain Visualization

The terrain visualization functionality visualizes the position and placement of sensors using
geographic maps, custom georeferenced terrain images, photos or real time video feeds.
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2.4. Core Concepts

This section explains core concepts used by the functionality in Trimble 4D Control.

2.4.1. Data Value Columns

A data value column represents a single value measurement. Typical data value columns are
Distance, Temperature and Wind Speed.

Note: This term is sometimes used interchangeably with a “data type component” or
“observation component”.

2.4.2. Data Types

A data type is a set of data value columns that represents readings that are normally measured
together. For example the data type Terrestrial Displacement has readings for Delta Northing
(dN), Delta Easting (dE) and Delta Height (dH), etc. Many data types only have a single data
value column, for example the data type Temperature only has a data value column
Temperature, because there is only one reading value for temperature.

Data types with positional or displacement data value columns are called positional data types.

2.4.3. Sensor Types

The sensor type of a sensor determines the data types associated with the particular sensor.

For example a Water Level Gauge has the data types Temperature and Water Depth, while an
Inclinometer has the data types Temperature and Tilt. Although the sensor type of a sensor
determines all the possible data types associated with the sensor, in Trimble 4D Control, you can
choose a combination of the available data types to be associated with a particular sensor.

For example you can choose to associate only the data type Water Depth with a particular sensor
of sensor type Water Level Gauge.

2.4.4. Sensor Groups and Group Sensors

A sensor group is a user defined collection of sensors. Each sensor group is configured with a data
type that is common amongst the sensors belonging to that group. A sensor may belong to more
than one sensor group.

A sensor group based on a positional data type, allows you to create a Group Sensor linked to
that sensor group. Trimble 4D Control Server will automatically calculate representative

observations for the Group Sensor from the sensors in the particular sensor group.

2.4.5. Summarized Data Sets (Data Type Reductions)
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Viewing or analysing sensor observations over a long time period may involve an overwhelming
amount of data points. Trimble 4D Control provides a solution to this by automatically storing the
observations as the raw readings (or every epoch) together with summarized data sets.

A summarized data set could be calculated as a value per second, a value per minute, a value per
hour or a value per day. A summarized data set effectively allows a reduced view of observations.

The most common reduction method is to take a moving average of the raw readings. The
reduction method for velocities are different: In this case the last calculated velocity value
within the time period is used as the representative or summarized value.

2.4.6. Observations and Velocities

Trimble 4D Control automatically calculates and stores the velocity of observations of positional
data types. The summarized data sets of velocities are also calculated and stored.

A typical velocity unit of measure is for example meters per day. The velocity values are
calculated over a time intervals of 3 Hours or 1 Day. It is important to note that the unit in which
you express velocities are independent from the time interval over which the velocity was
calculated.

2.4.7. Observations and Absolute vs Relative Measurements

An absolute measurement is simply the raw reading measured on a sensor.

A reference measurement is a previous absolute measurement made at some previous point in
time (called the reference date).

A relative measurement is the difference between the absolute measurement and the reference
measurement.

Relative measurements are useful to monitor structural changes with respect to some fixed
measurement in the past, or a moving reference date at a fixed time period into the past (e.g.
the absolute measurement 7 days ago).

2.4.8. Data Source Mode of a Sensor: Auto or Manual

Sensors in Trimble 4D Control can either receive observations from an automatic readings feed or
you can manually add readings to a sensor. The Data Source Mode is only selectable on creation of
a sensor and determines whether a sensor is an Automatic Sensor or a Manual Sensor.
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3. Navigation
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When you log into The Trimble 4D Control Web Interface, the first page you see is the Home

Page.

The Trimble 4D Control Web Interface can be navigated either via the icons with pictures on the
Home Page or via the main menu at the top of the pages. Below is a typical display of the Trimble
4D Control Web interface. Note the different control areas: status bar, main menu, left panel
(containing the project status), content panel (containing the Home Page content), and the
notification right panel. Below we will present the areas used for navigation.

& Trimble. 4D Control ™

Terrain View

Charting and Analysis

S0 el TAD_Basic (UTC +2¥)

Monitoring

Framed Pages  Administration

Mumber of sensors in project:
@ Alarms:
@ Attentions:
@ Ok
Number of alarms in project:
@ Alarms:
@ Attentions:
® 0k
Disabled:
Unacknowledged Events
@ Alarms:
Current Sensor Data Flow

M Calrnlatinn Senanr

@ Help  Privacy Statement

Terms of Use

Sensors

Caonfigure sensor data to be displayed
inthe web interface, view sensor
properties, latest sensor readings and
current sensor state.

“--o

Data Entry

Import observation data to your
manual sensors. Create datasets for
online data entry or use XLSX data
templates for offline data entry.
Convert JXL files to datasets for data
import.

Sensor Groups

Create sensor groups to refer to
groups of sensors, or to define
representative calculation sensors.

Trimble, Inc.

First Notification

Alarm Definition AlarmOnSeismoGeodeticSensors revision
1 (T4D_Basic (UTC +2*)) changed from Warning to
Attention during evaluation as at 2019-06-17 17:22:.00*
(project local time).

aQ

First Notification

Alarm Definition AlarmOnSeismoGeodeticSensors revision
1 (T4D_Basic (UTC +2*)) changed from OK to Warning
during evaluation as at 2018-06-17 17:12:00* (project local
time)

aQ

First Notification

Alarm Definition AlarmOnSeismoGeodeticSensors revision
1 (T4D_Basic (UTC +2*)) changed from Attention to OK
during evaluation as at 2019-06-17 17:06:00* (project local
time)

aQ

First Notification

Alarm Nafinitinn AlarmNinCaiemnRandaticCanenre ravici

== English (USA)
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3.1. Home Page

Here you will see icons which navigate you through the rest of the site areas; each with a short
description of what functionality is available in the particular area.

Sensors

Configure sensor data to be displayed
in the web interface, view sensor
properties, latest sensor readings and
current sensor state.

<=

Data Entry

Import observation data to your
manual sensors. Create datasets for
online data eniry or use XLSX data
templates for offline data entry.
Convert JXL files to datasets for data
import.

Sensor Groups

Create sensor groups to refer to
groups of sensors, or 1o define
representative calculation sensors.

Map
View sensor location, data and state
on an interactive map.
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3.2. Main Menu

The Trimble 4D Control Web Interface can also be navigated via the main horizontal menu at the
top of the Page.

n 6/17/2019 17:29

Framed Pages  Adminis

Project Status e Map -

Number of sensors inpi &= Custom Views Data E"trY
Sensors Import observation data to your
Configure sensor data to be displayed ' manual sensors. Create datasets for

@ Alarms: © Webcams in the web interface, view sensor : online data entry or use XLSX data
properties, latest sensor readings and * templates for offline data entry.

— - current sensor state. Convert JXL files to datasets for data

@ Attentions 3 import

® Ok 53

Mumber of alarms ir project:

® Alarm: i Sensor Grouns A A

The Trimble 4D Control Web Interface can also be navigated via the main horizontal menu at the
top of the Page.

You can hover over each menu entry to see the chile menu items.

3.3. Page Control Panel

Every Trimble 4D Control Web Interface page has a Control Panel in the left panel.

Consider the example in the figure below. In the Control Panel there are bar tabs with additional
options (Quick Select, Select Parameters and Configuration). These bar tabs may differ from Page
to Page. The Control Panel can be hidden by clicking the panel collapse arrow (indicated by the
red arrow).

& Trimble. 4D Control™ [l T4D_Basic (UTC +2°) B 6172019173057 - 2 Billy kid (Admin) [0
Home  Sensors  Terrain View  Charting and Analysis  Monitoring  Framed Pages  Administration
Quick Select -
Add New Log
Select Parameters -
Refresh Interval Never v
; . * ; 5g ®
6/11/2019 00:00:00 to 6/17/2019 23:59:59 n LDgs
Title
Log Type Al v gy ventTime 81720191727 067 First Notification: AlarmOnSeismoGeodeticSensors
Event End Time: 6/17/2019 N

Afirst notification of the alarm event dated 2019-06-17 17:26:58 asscciated with alarm definition

User Al v 17:27.00% AlarmOnSeismoGeodeticSensors (Alarm status changed) has been sent to the following recipients:

Type:
Log Typ Billy Kid (Web Notifications Only)

Add New Log * User: Automated Process ramiz ramiz GAST (Email and Web Notifications)

RamizAnalyst Imamevic (Email and SMS)

Configuration bl
Links
Alarm Definition: AlarmOnSeismoGeodeticSensors

‘You can click here to hide or show the side panel, thereby maximizing the available size of the main display area

@ Help Privacy Statement  Terms of Use Trimble, Inc. == English (USA)
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NB: If you do not see all tabs in the Navigation Bar or Control Panel, keep in mind that the visible
tabs are dependent on the role of the logged in User. Administrators have more options available
than Analysts etc. If you do not see all the options, it is most likely because your user does not
have access to the functionality on these tabs.

3.4. Web Notifications Panel

The Web Notifications Panel is displayed on the right. Normally this panel is not visible. You can
open or close the web notifications panel by clicking the flag icon on the main menu next to
where you user name is displayed.

The web notifications panel is usually displayed over the content area of the page you are
viewing, so the intention of the web notification panel is not for it to be kept open.

o (R Tl el ey oo |

The web notifications panel shows alarms and events to the currently logged in user. You can click
on the buttons presented by the web notifications panel to acknowledge or navigate to event
related information.

mR v <

First Notification

Alarm Definition AlarmOnSeismoGeodeticSensors revision
1 (T4D_Basic (UTC +2*)) changed from Attention to
Warning during evaluation as at 2019-06-17 17:27.00%
(project local time).

A Q
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3.5. Select a Project

To select a project, use the Projects Drop-down menu found above the main menu.

2 Trimble. 4D Control™ 2Vl T4D_Basic (UTC +27) n 6/17/2019 17:37:24* - 2 Billy Kid (Admin) m

The time displayed adjacent to the project is the Project Local Time. This is the time at the
physical site being monitored. Please note that you need to configure the daylight savings setting
(see the Time Zone Settings and Daylight Savings section) for the project time to take daylight
savings into account.
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4. Project Configuration

4.1. TAD Web Admin Area

In previous version of T4D Web, administrative users made use of the T4D Desktop Application to
configure Projects and the Sensors belonging to these projects.

The T4D Desktop Application has been discontinued as of version 4.6. The functionality
previously provided by the T4D Desktop Application can now be accessed in a new T4D Web
Admin Area.

4.1.1. Navigating to the Admin Area

Users with sufficient rights can access this admin area via a number of links and buttons available

0On Database [l =l Barcelona (UTC +1) v . n 6/18/2019 08:11:46 a System Administrator (Admin)

Administration

Monitoring ~ Frame

onstucto ¥ 4 state or historic behaviour. Create
scheduled system status reports that
can be circulated to mufiple users on
aregular basis.

. MEnEae
append comments -2 Accounts sessians
and search by crite

Number of sensors in project B DataFiles
Alarms 4
. M Projects
® o 25 =
Reports — Framed Pages . Accounts
Number of alarms in project: Create and manage report schedules ( ) Make external web sites or web pages Create, manage and remove users of
of various types available within T4D Weo. i the web facility.
@ Aarms
® ok
Disabled 3
Unacknowledged Events i
A Data Files E’;{Eﬁ:ﬁ manage monitoring
Wanage the data files used the web :
® Aams a3 projects as well as associated
@ Attentions
Warnings:

To navigate to the Admin area click on:
e The “...” button next to the Projects Drop-down
e The Projects menu item under the Administration menu
e The Projects from the Home Page

Two additional navigation buttons are available on the Sensors page:
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Home Sensors Terrain View Chartingand Analysis Monitoring  Framed Pages  Administration
Select Sensor
Set1_Mon4 (Alarm State - OK)

Location All ¥
Sensor Type All ¥ Display Mame Properties
Sensor Group All A
Session Al M Name: Set1_Mond
Text Search .

Type: Target Position

Clear Search | @ Add Sensor State: 0
m 1 of 4 m Rotation Angle: 0.000 ®

14101/ Terrat/18932 o Location: Set1_Maond ra

Latitude: N 48° 01" 29.838°
14101/Terrat/5051 o

Longitude: E011° 42" 42 047"
14101/Terrat/75 o

Height: 608359 m
141071/ Terrat/Encardio Piezometer o Morthing: 5,320,799.571 m
14101/ Terrat/STANDALONE TEST o Easting: 4478,601.508 m

Elevation: 563.000m
14101/ Terrat/Tiltmeter CSI o

Active: True
14140/ro0ftop/13093 o

Effective Reference Date:  Oldest Available Observation
14140/ro0ftop/13094 o Actions: o & [ &
14140/r00ftop/ 13111 o Latest Observations

Position Terrestrial

14140/r00top/9570[0] o

dH 0.000 m (7 =0.002 m)
Configure Sensor Information hd 420 0.001 m
Setti -

ings 6/18/2019 09:16:19* 1
Data Type Reductions hd
Refresh 7 E
@ Help Privacy Statement Terms of Use

The Add Sensor button in the Sensor Search panel will navigate directly to the Add Sensor page
in the admin area. The Edit button on the View Sensor page will navigate directly to the Edit
Sensor page in the admin area.
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4.1.2. Popup Blocker

The admin area will open in a separate browser tab. Some browsers may block this action the first
time that you attempt this.

T4D Web will detect when a popup blocker is active and show the following error message:

@® Pop-Up Blocker Active X

T4D Web is trying to open a page in a new browser tab, but this is being blocked
by the browser's pop-up blocker. Please enable pop-ups for this page and then try
again.

The exact steps for allowing Popups depends on the browser you are using. The following images
shows how to allow Popups in Google Chrome and Mozilla Firefox respectively.

(TADV. X il = X

. 1 /TADWeb#Home_ Welcome =]

The following pop-ups were blocked on this page:

(i L

[ httpyd /TADWeb.Admin/#/ProjectManager/Projects/Current/1

Project Status ~

_) Continue blocking pop-ups

Number of sensors in project: 45

. Attentions: 1 Manage pop-up blocking...
. ok: 2

| SR RSP Y R PO L]

In Google Chrome, click on the button on the right side of the address bar and select the option
as above. You only have to do this once.

. : b_.-'"l'd]'-,“\-'eb @ | x Q Search Ww B 4+ &4 B =

is site from opening a pop-up window

YA control™ Allow pop-upsfor______|
= -»|»__ — Edit Pop-up Blocker Options...
Don't show this message when pop-ups are blocked
Project Status A : -
Show 'http:f/:lﬁdDWeb.Admmf#fP rojectMan ...
Number of zenzors in project: 45
. Ok: 45
Number of alarms in project: 2

In Mozilla Firefox, click on the Options button of the warning message and select the option as
above. You only have to do this once.
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4.1.3. Navigating within the T4D Web Admin Area

The admin area has a main menu with entries for Home, Project Manager and Geotech
Gateways. Find below a description of the menu items available under Project Manager:

’.’é'TrlmbIe. 4D Control ™ English ~ A System Administrator ~ = Barcelona & [|%1

Home Geotech Gateways ~

Projecis

Projeci
Sensors
Search Proje
Add Sensor
Show All
Add Multiple Sensors
Project T Coordinate System Sensors o] n
Geotechnical Sensar Types 0) Amsterdam, Berlin, Bern, R
. msterdam, Berlin, Bern, Rome, 3
Barcelona Stockholm, Vienna Spain (UTM) Global (Molodensky) 69 n a n
(UTC+01:00) Amsterdam, Berlin, Bern, Rome, a n
Bosphorus Stockholm, Vienna Spain (UTM) Global (Molodensky) 0 = G
(UTC+01:00) Amsterdam, Berlin, Bern, Rome, . a n
Demo Project Stockholm, Vienna Spain (UTM) Global (Molodensky) 11 = G

e Projects: Navigates to the a page listing all projects in the system where you can Add,
Edit or Delete Projects.

e Sensors: Navigates to a page listing all the sensors in the current project where you can
Add, Edit and Delete Sensors within the current project.
Add Sensor: Navigates to a page where you can add a single sensor to the current project.

e Add Multiple Sensors: Navigates to a page designed to easily add multiple sensors as a
bulk operation.

e Geotechnical Sensor Types: Navigates to a page where you can define a new
Geotechnical Sensor Type.

4.1.4. Navigating back to T4D Web

iy - ADY .
& Trimble 4D Control ™ English « 4 System Administrator ~ = DemoProject

Home Project Manager - Geotech Gateways ~

Sensor Listing

Search Sensors Project

Dema Project v show 10 items per page v
Sensor Name Sensor Type = Connection State [ u
o 14101/ Terrat/75 Extensometer 3= + n
o L?;z(yr;z;rrawmardm Extensometer - n

Once you are done configuring your project and sensors you can navigate away out of the Admin
Area by clicking on either of the Home buttons indicated above or a View Sensor button on the
Sensor Listing page.

The Admin Area will always be opened in a hew browser tab so you may choose to simply click on
the original browser tab once you are done configuring your projects and sensors.
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4.1.5. Sign Out

You can sign out from T4D Web from within the Admin Area.

2 imble 4D Control™ X System Administrator~ 88 Long Term Test %

Project Manager ~ Sign Out

Simply click on the user name displayed in the top bar and then click on Sign Out.

4.2. Project Administration

4.2.1. Project Listing

The Project Listing page will show a list of all existing Projects available in your T4D Installation.
If you are using a brand new installation, then this list will be empty.

‘:::-:‘Tl‘imble 4D Control™ A system Administrator~  #8 Long Term Test

Project Manager -

Project Listing

Search Projects

- 1 Show All
~
Project Title Timezone Coordinate System Sensors -~ n - 2
Haiti (UTC-05:00) Haiti Default Default 1 = a E n
Long Term Test (UTC+08:00) Perth Default Default 57 naan - 3

-

The above picture highlights a number of actions that you can take from this page:

1. You can search for a specific Project by name by typing in the Search Projects field.
2. There are two buttons in the header row:

r'i
a. The Refresh Projects button can be used to refresh the project listing. ~
b. The Add Project button can be used to add a new Project. n

3. There are four buttons next to each Project:

a. The Set Current Project button can be used to set the current project. n =
The current project will be displayed in the top bar of the Admin Area.

b. The Coordinate System button can be used to update the Project n
Coordinate System from T4D Server.
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c. The Edit Project button can be used to edit a particular project.

d. The Delete Project button can be used to delete a particular project. n

4. If you click on the sensor count for a specific project, then that project will be set as the
current project and you will be navigated to the Sensor Listing page.

Trimble 4D Control Web User Manual version 5.0 Page 26
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4.2.2. Add Project

To add a new project, click on the green + button in the header row of the Project Listing page.
This will navigate you to the Add Project page.

’Eé'TrimblE 4D Control™ A system Administrator~  #8 Long Term Test %

Project Manager =

New Project: My Project *

General Unit Preferences sl 4

Project Title Timezone
My Project 1 ‘ (UTC+01:00) Amsterdam, Berlin, Bern, Rome, Stackholm, Vienna 3 v
Description

The Descriptien of my project goes here

(oo

Copyright ® 2016 Trimble Navigation Limited

On the Add Project page you can:

Specify a Project Title (required).

Add a Description (optional).

Select a Timezone (required).

Go to the Unit Preferences tab to configure display units.

A W N =

’;’;'Trimble 4D Control ™ 2 system Administrator~  #8 Long Term Test

Project Manager -

New Project: My Project *

General Unit Preferences
Acceleration Unit Pressure Unit

Millimeter per second squared (mm/s?) v Pascal (Pa) v
Angular Unit Temperature Unit

Degree (*) v Celsius (*C) v
Distance Unit Velocity Unit
| Meter (m) v Meters per second (m/s) v

e

-

-

Copyright @ 2016 Trimble Navigation Limited

Once you are satisfied with all the values you can click on the Save button. Alternatively, you can
click on the Cancel button.

Note that the newly created Project will automatically be set as the new Current Project.
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4.2.3. Edit Project

To edit a project, simply click on the Edit button (pencil icon) next to the relevant Project in the
Project Listing page.

This will navigate you to the Edit Project page, which is similar to the Add Project page
described above.

4.2.4. Delete Project

Any Project can be deleted by clicking on the red Delete button (X icon) next to the relevant
project.

4.2.5. Update Coordinate System from Trimble 4D Control Server

In previous version of Trimble 4D Control, it was required to configure the Project Coordinate
System in the T4D Desktop application.

This is no longer required in version 4.6. When a new Project is created then the Coordinate
System Definition is read from Trimble 4D Server and applied to the new Project. If the
Coordinate System Definition in Trimble 4D Server is changed after the creation of a Project
then the Project Coordinate System Definition may have to be updated.

The crosshair button next to each Project in the Project Listing page will give an indication of
whether or not the Project Coordinate System matches that of T4D Server:

e A green icon indicates that everything is OK. No action is required and clicking on a
the button will have no effect.

e A gray icon indicates that the Coordinate System Definition in T4D Server could o
not be retrieved for comparison purposes. This may indicate a problem. Click on
the refresh button to refresh the Project Listing page. If the icon remains grey
then contact your Systems Administrator or Trimble Infrastructure support.

e A yellow icon indicated that the Project Coordinate System Definition does not n
match that of the Coordinate System Definition in T4D Server. This will have to
be rectified before more Sensors are added to the Project.
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& Refresh Coordinate System

The project coordinate system will be refreshed from T4D Server and an attempt will be made to
« (3

convert all existing sensor locations. Are you sure you want to continue?

To update the Project Coordinate System Definition, simply click on the yellow Coordinate
System button. You will be prompted for confirmation. Simply click on Yes.

The Project Coordinate System Definition will be updated and T4D Web will update all existing
Sensor Locations accordingly.
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4.3. Sensor Administration

4.3.1. Sensor Listing

You can navigate to the Sensor Listing page clicking on Project Manager > Sensors in the menu.

':-Y:'Tl'imble 4D Control™ AL JohnRambo~ BN Barcelona
Project Manager ~
Sensor Listing 2 3 4
Search Sensors + Project * *
* 1 Barcelona v show 10 items per page v
. s
Sensor Name « Sensor Type Connection State 5 - o Dn
o - - GO0
o = - @00
o - 6» - OOB
o = - @00
® - - GO0
o T10 Target (Displacement) * 7 - n n
o T11 Target (Displacement) Connected - nu
o T2 Target (Displacement) Connected - n u
© - - @08
@ - - @Oo8

-
ra
w
IS
o

-« 4

Copyright ® 2016 Trimble Navigation Limited

The Sensor Listing page will show a list of all the existing Sensors in the current Project. The
above figure highlights the most important controls on the Sensor Listing page:

1. The Search Sensors field can be used to search for specific sensors.

2. The Show All button will clear the Search Sensors field in order to show all the sensors
available in the current Project.

3. The Project drop-down can be used to switch between Projects. This has the exact same
effect as clicking on the Set Current Project button on the Project Listing page.

4. Some Projects may contain large numbers of sensors and so the Sensors on this page may
be paginated. You can change the page size using the drop-down on the top right of the
page and you can switch between pages by making use of the paginator control on the
bottom left of the page.

5. There are three button in the header row of the Sensor Listing page:

Q0

a. The Refresh button can be used to refresh the current Sensor Listing.
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b. The Import or Bulk Add button can be used to import multiple Prisms into B
the Project.
c. The Add Sensor button can be used to add a new Sensor to the Project.

6. Within each row of the Sensor Listing page, a number of buttons are available the interact
specifically with the Sensor listed in that row:

a. The View Sensor button will navigate out of the admin area to the View
Sensor page in T4D Web. You can open the View Sensor page in a new -
browser window by holding down the Ctrl key when clicking on this button.

b. The Edit Sensor button will navigate you to the Edit Sensor page. G

c. The Delete Sensor button can be used to delete the Sensor from the n
Project.

d. The Expand Details button can be used to view all the Data Sources u

connected to the sensor.

7. The Connection State of the sensor will appear next each sensor. You can disconnect
sensors by clicking on this button. The Sensor Icon will change to grey and dataflow will
stop. To reconnect the Sensor simply click on the Connection State button again.
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4.3.3. Add Sensor

4.3.3.1. Overview

To add a new Sensor to the Project, click on the green Add Sensor button described above, or
click on the Add Sensor menu item under Project Manager.

fs-Tnmble 4D Control™ English~ 2 System Administrator~ B8 My Project #

Project Manager «

Create Sensor: XSTP Roof — X401 *

Sensor Name 5
XSTP Roof — X401
2 ' 3 4
Type Total Station Target PPM Correction Data Source Location Summary
Sensor Type Data Source Mode
Target (Raw Readings) a - Aute - Synchronise cbservations from T4D Server [ v
Data Types
Circle Readings x
Distance n h
Tilt =
Save Next @

T4D supports a large variety of Sensor Types and the workflow for defining a new Sensor is
slightly different for each of these. In general though, the steps are very similar:

1. On the Type tab:
a. Specify a Sensor Type.
b. Link one or more Data Type.
c. Set the Data Source Mode as Auto or Manual (see Data Source Mode of a Sensor)
Fill in all the Sensor Type specific tabs.
Specify or verify the Location
Review the Summary
Specify a Sensor Name (or use the suggested default.)
Click on the Save button.

o Ul AN WN

You can navigate between tabs by clicking on the tab titles or by clicking on the Next and Back
buttons.

Some Tabs may remain inactive until prerequisite fields on preceding tabs have been populated.
If any of the Tab titles turn red, then this is an indication that there is an input validation error on
that particular tab.
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4.3.3.2. GNSS Receivers

T4D Control Web User Manual

To add a GNSS Receiver to the Project simply click on the Add Sensor menu item or click on

green “Plus” button on the Sensor Listing pager.

> Trimble 4D Control™

Project Manager -

2 Herman Raath~ B8 My Project %

@) Create Sensor: *

Sensor Name

GNSS Receiver Data Source Axis Rotation

Type

Sensor Type

GNSS v

Data Types

Post-processed displacements

Real-time displacements

Integrated Survey x

Location

Summary

Data Source Mode

Auto - Synchronise observations from T4D Server v

On the Type tab, select the GNSS sensor type and link the appropriate Data Types to the new

sensor.

(Note that only the Type tab will be visible when the page loads. The subsequent tabs will
appear as soon as a Data Type is linked to the sensor).

You can proceed to the the next tab by clicking on it, or by clicking in the Next button.
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Type GNSS Receiver Data Source Axis Rotation

MName

302 Mainburg 0302

Manufacturer

Name

Manufacturer
Name

Height

Location Summary

v

Receiver
TRIMELE
TRIMELE NETR9

Antenna
TRIMBLE
TRIMELE

0

Cancel

The drop down at the top of the GNSS Receiver tab, will contain all the receivers configured in

T4D Server.

Simply select the receiver which you would like to add to the Project.

If you have not entered a Name yet (at the very top of the page), then the name will be
defaulted to the selected GNSS Receiver. You can still edit the name if you wish to.

Proceed to the Data Source tab.

Type GNSS Receiver Data Source Axis Rotation

Post-processed displacements
Integrity Monitor [PP_4Hours_T02] v

Real-time displacements

Integrity Monitor [RTK_VRS_WeightedMean] v

Location Summary

Next you will need to select a Data Source for each Data Type that you have associated with the
new GNSS Receiver. Upon selection, the Data Source will be validated. You should see a green

“check” icon momentarily.

Note: You must link a valid Data Source for each associated Data Type in order to add the GNSS
Receiver to the Project. If there are no valid options available for a particular Data Type then
you either need to resolve this in T4D Server or you need to unlink that particular Data Type on

the first tab.
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The next tab can be used to define the Axis Rotation of the GNSS Receiver. This is covered in a
separate section.

Click on the Next button and proceed to the Location tab.

Sensor Name

Mainburg

Type GNSS Receiver Data Source Axis Rotation Location Summary

Location Name

Mainburg
Specify Global Coordinates x Use Degrees, Minutes, Seconds
Morthing (m) Latitude

5388640,268 N Y 48° 38 06778 "
Easting (m) Longitude

4484503,526 E v 11° 477 17.875"
Elevation (m) Height (m)

479,071 525,044

The Coordinates of the GNSS Receiver will be imported from T4D Server. In general it should
not be required to edit these.

You can however change the Location Name or edit the Coordinates if required. The Grid
Coordinates will appear on the left hand side of the page. If you are not using a Local
Coordinate System, then the Global Coordinates will appear on the right hand side.

If you edit the Grid Coordinates then the Global Coordinates will update accordingly.
Alternatively you can click on the Specify Global Coordinates toggle. This will disable the Grid
Coordinate fields and enable the Global Coordinate fields. If you edit the Global Coordinates
then the Grid Coordinates will be updated automatically.

Global Coordinates can be entered either in Degrees, Minutes and Seconds or in Decimal
Degrees. Simply toggle the switch above the Global Coordinate fields to switch between entry

modes.

Click on the Next button to proceed to the Summary tab.
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A Herman Raath~ B8 System Test

Sensor Name

@) Create Sensor: Mainburg [Manual Example] *

Type GNSS Receiver Data Source

GNSS Receiver
Rotation Angle (°)

Post-processed displacements

Real-time displacements

Location Name
Northing (m)
Easting (m)

Elevation (m)

Axis Rotation

Location Summary

GNSS Receiver
Mainburg

Axis Rotation

Data Source
Integrity Monitor [PP_4Hours]
Integrity Monitor [RTK_VRS_WeightedMean]
Location
Mainburg
5,388,640.268
4,484,503.526

475.071

The Summary page presents an overview of the sensor configuration. Verify that all the settings
are correct and optionally edit the name. Finally click on the Save button.

2Trimble 4D Control™

Project Manager -

A HermanRaath~ B System Test

Sensor Listing

Search Sensors

Sensor Name Sensor Type

Sensor "Mainburg [Manual Example]"
data type "Real-time displacements”
successfully connected to data source
“Integrity Monitor
[RTK_VRS_WeightedMean]".

Project

System Test

Connection State Sensor "Mainburg [Manual Example]"

data type "Post-processed
displacements” successfully connected
to data source "Integrity Monitor
[PP_4Hours]".

“ Sensor "Mainburg [Manual Example]"

successfully saved.

The GNSS Receiver will be added to the Project and Connected to all the selected Data Sources.

Trimble 4D Control Web User Manual version 5.0
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4.3.3.3. Total Stations
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To add a Total Station to the Project simply click on the Add Sensor menu item or click on green

“Plus” button on the Sensor Listing pager.

& Trimble. 4D Control™

Project Manager -

4 system Administrator~ B My Project

) Create Sensor *

Sensor Name

Type Total Station Axis Rotation

Sensor Type

Total Station

Data Types

Integrated Survey
Terrestrial displacements

Pressure

Save

Summary

Data Source Mode

Auto - Synchronise observations from T4D Server v

Cancel

On the Type tab, select the Total Station sensor type and link the appropriate Data Types to the

new sensor.

(Note that only the Type tab will be visible when the page loads. The subsequent tabs will
appear as soon as a Data Type is linked to the sensor).

You can proceed to the the next tab by clicking on it, or by clicking in the Next button.

Type Total Station Data Source Axis Rotation

Total Station

54

Site Name

Metro

Summary

Cancel

All the Total Station instruments configured in T4D Server will be listed on the Total Station tab.
Select the Total Station which you would like to add to the Project.




& Trimble T4D Control Web User Manual

If the Name field at the top of the page is still blank, then it will be defaulted to the name of the
selected Total Station.

Click on the Next button to proceed to the Data Source tab.

Type Total Station Data Source Axis Rotation Location Summary

Terrestrial displacements Data Available Since Import History
Integrity Monitor [Combined] v 2016-09-20 x
Pressure
Data Receiver [84] v 2016-09-20 x

Cone]

Next you will need to select a Data Source for each Data Type that you have associated with the
new Total Station. Upon selection, the Data Source will be validated. You should see a green
“check” icon momentarily.

Note I: You must link a valid Data Source for each associated Data Type in order to add the Total
Station to the Project. If there are no valid options available for a particular Data Type then you
either need to resolve this in T4D Server or you need to unlink that particular Data Type on the
first tab.

Note Il: Historic Terrestrial Displacement and Pressure data can optionally be imported when
the Total Station is added to the Project. Historic data import will be covered in a later section.

The next tab can be used to define the Axis Rotation of the GNSS Receiver. This is covered in a
separate section.

Click on the Next button and proceed to the Location tab.

Type Total Station Data Source Axis Rotation Location Summary

Location Name

54

Specify Global Coordinates
Northing (m)

4554904,552

Easting (m)

931183,149

Elevation (m)

59,518

x Use Degrees, Minutes, Seconds
Latitude

N v| 417 237 17630

Longitude

E ¥ 2° 09 18221°

Height (m)

108,987

Cancel
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The Coordinates of the Total Station will be imported from T4D Server. In general it should not
be required to edit these.

You can however change the Location Name or edit the Coordinates if required. The Grid
Coordinates will appear on the left hand side of the page. If you are not using a Local
Coordinate System, then the Global Coordinates will appear on the right hand side.

If you edit the Grid Coordinates then the Global Coordinates will update accordingly.

Alternatively you can click on the Specify Global Coordinates toggle. This will disable the Grid
Coordinate fields and enable the Global Coordinate fields. If you edit the Global Coordinates
then the Grid Coordinates will be updated automatically.

Global Coordinates can be entered either in Degrees, Minutes and Seconds or in Decimal
Degrees. Simply toggle the switch above the Global Coordinate fields to switch between entry
modes.

Click on the Next button to proceed to the Summary tab.

’:@'Trimble 4D Control™ L System Administrator~ B8 My Project
Project Manager -
© Create Sensor: S4 *
Sensor Name
54
Type Total Station Data Source Axis Rotation Location Summary
Total Station
Station Name 54
Site Name Metro
Axis Rotation
Rotation Angle (°) 0
Data Source
Terrestrial displacements Integrity Monitor [Combined]
Pressure Data Receiver [S4]
Location
Location Name 54
Northing (m) 4,504,004.552
Easting (m) 931,183.149
Elevation (m) 59.518
(oo

The Summary page presents an overview of the sensor configuration. Verify that all the settings
are correct and optionally edit the name. Finally click on the Save button.
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‘:.‘,-."T]‘Imble 4D Control™ 2 system Administrator~ B8 My Project &

Project Manager -

Sensor LIStIng Sensor "S4” data type "Pressure
J successfully connected to data source
Search Sensors Project *Data Receiver [S4]".
Show All My Project
Sensor "S4° data type "Terrestrial
. displacements” successfully connected
Sensor Name a Sensor Type Connection State J

to data source "Integrity Monitor

sS4 Total Station [Combined]".

T T t (Displ t
Q arget (Displacement) & Sensor "S4" successfully saved.

The GNSS Receiver will be added to the Project and Connected to all the selected Data Sources.

4.3.3.4. Target (Raw Readings)

The Target (Raw Readings) or (“Target Raw”) sensor type represents the measurement made by
one Total Station instrument on a specific Target or Prism.

The actual displacement of the Prism is treated as a separate Sensor Type - nhamely Target
Displacements.

This section covers the process for adding Target (Raw Readings) sensors to a Project. This can
be done one by one, but the preferred approach with prism data is to add sensor in bulk.

To begin this process, click on the Add Multiple Sensors menu item.

‘E-‘;’T]'Imble 4D Control ™ 2 system Administrator= B My Project

Project Manager

Add Multiple Sensors *

Type Data Source Total Station Target PPM Correction Summary
Sensor Type
Target (Raw Readings) v
Data Types
Circle Readings n
Distance n
=

Save Next ©
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On the Type tab, select the Target (Raw Readings) sensor type and link the appropriate Data
Types.

(Note that only the Type tab will be visible when the page loads. The subsequent tabs will
appear as soon as a Data Type is linked to the sensor).

You can proceed to the the next tab by clicking on it, or by clicking in the Next button.

Add Multiple Sensors *

Type Data Source Total Station Target PPM Correction Summary

Data Source

Data Receiver [54] v

The drop down on the Data Source tab will contain a list of all the raw measurement modules in
T4D Server. Select the appropriate options and click on the Next button.

Add Multiple Sensors *

Type Data Source Total Station Target PPM Correction Summary

Total Station

54 v

Site Name

Metro

The drop down on the Total Station tab will list the available Total Stations pre-filtered according
to the selected Data Source. Choose one and click on the Next button.
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Add Multiple Sensors *
Type Data Source Total Station Target PPM Correction Summary
Prefix Suffix Import History
x

1+ Target Name Site Name Imported Name Data Available Since
I« BS4_2 Metro S4-.BS4.2 2016-09-20

] BS5.2 Metro S4 - BS5.2 2016-09-20
[+ T4 Metro S4 . T14 2016-09-20
O T23 Metro 2016-09-20
I« T24 Metro 54— T24 2016-09-20
] T25 Metro 54— T25 2016-09-20
[+ T26 Metro S4 . T26 2016-09-20

Cooe

The Target tab consists of grid or table showing all the targets (or prisms) associated with the
selected Data Source and total station.

By default, all the targets will be selected and a default sensor name will be suggested based on
the conversion “[Total Station Name] -> [Target Name]”.

You can select or deselect the individual targets that should be imported. You can also edit each
sensor name individually, or specify a Prefix and/or Suffix to be added to the auto-generated

names.

Additionally you have the option to import historic observation data (if available). Historic data
import will be covered in a later section.

Click on the Next button to proceed to the PPM Correction tab.
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Add Multiple Sensors *
Type Data Source Total Station Target PPM Correction Summary
Enable Distance Correction =3
Temperature Sensor Pressure Sensor
My Temperature Sensor v 54 v
Max age of data Max age of data
15 Minutes r 15 Minutes r
Delay before processing
1 Minute v
[cos

Parts Per Million (PPM) Correction can be applied to distance measurements. The PPM
Correction tab will be available if the Distance data type was selected on the Type tab and will
contain configuration fields for PPM Correction.

You have the option to skip PPM Correction. To do this, simply switch off the Enable PPM
Correction toggle.

It is important to note that a Temperature and Pressure data must already be available in the
Project in order to enable PPM Correction. Temperature data can come either from a Papouch
Sensor or from a Geotechnical Sensor. Pressure data can come either from a Total Station or
from a Geotechnical Sensor.

When the distance measurement data becomes available, T4D will look for the most recent
observations from the specified Temperature and Pressure sensors. If the age of these
observations is less than the specified Max data age, then corrections will be applied.

The Delay before processing setting can be used to delay the above process. If you are
concerned about the difference in data latency from the different data sources then you can

consider increasing this value.

Click on the Next button to continue to the Summary tab.
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Add Multiple Sensors *

Type Data Source Total Station Target PPM Correction Summary

Add Multiple Sensors

Number of Sensors 6

PPM Correction
Temperature Sensor My Temperature Sensor
Pressure Sensor 54

The Summary tab will contain a brief overview of the the number of targets to be added to the
Project and the Temperature and Pressure data sources selected for PPM Correction (if
applicable).

Review these settings can click on the Save button.

':'@-Trimble 4D Control™ 2 system Administrator~ B8 My Project #

Project Manager =

Add Mu|t|p|e Sensors * Sens?r 'S:‘-I.ﬁ BS4_2" data type "Circle
“ Readings” successfully connected to
[ 12% | data source "Data Receiver [S4]".

Type Data Source Total Station Target PPM Correction Summary

g Sensor’S4 — BS4 2" successfully
added.

Add Multiple Sensors
Number of Sensors 6
PPM Correction
Temperature Sensor My Temperature Sensor

Pressure Sensor

A progress bar will appear at the top of the page. The Target (Raw Readings) sensors will be
created and connected to all the selected Data Sources.

NB: It is important to keep your browser open and to remain on the current page until the process
completes.

When all the sensors have been created and and connected then you will be navigated back to the
Sensor Listing page.
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4.3.3.5. Target (Raw Readings) Trimble Access

The process for adding Target (Raw Readings) Trimble Access sensors to the Project is
essentially the same as the above.

That main difference is that you do not need to provide PPM Correction settings. Instead the
instrument operator must provide a Temperature value in the Trimble Access software before
starting the survey. The Pressure value from the Total Station will be used and these two values
will be applied for PPM Correction.

4.3.3.6. Target Displacements

The Target (Displacement) sensor type represents the change in Coordinates of a specific prism
over time.

The raw measurements made from a Total Station onto the prism are recorded against a separate
Sensor Type - namely Target (Raw Readings).

This section covers the process for adding Target (Displacement) sensors to a Project. This can
be done one by one, but the preferred approach with prism data is to add sensor in bulk.

To begin this process, click on the Add Multiple Sensors menu item.

‘};-Tﬂmble 4D Control™ 2 system Administrator~ B8 My Project
Project Manager
Add Multiple Sensors *
Type Data Source Target Axis Rotation Summary
Sensor Type
Target (Displacement) v
Data Types
Terrestrial displacements
Save Next ©

On the Type tab, select the Target (Displacement) sensor type. The Terrestrial displacements
data type will be selected automatically.

(Note: If you need to link the Integrated Survey data type with a prism, then you can not use the
Add Multiple Sensors workflow. Click on Add Sensor instead).

You can proceed to the the next tab by clicking on it, or by clicking in the Next button.
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Add Multiple Sensors *

Type Data Source Target Axis Rotation Summary

Data Source

Integrity Monitor [Combined] v

Integrity Monitor [Combined]

Integrity Monitor [S1_Heights]

Integrity Moenitor [S1_MeasCorrections]
Integrity Monitor [S1_Resection]
Integrity Monitor [S1_SetupPlus2]
Integrity Monitor [S1_SetupPlus]
Integrity Monitor [S1_SingleBS]

The drop down on the Data Source tab will contain a list of all the position modules in T4D
Server. Select the appropriate options and click on the Next button.

Add Multiple Sensors *
Type Data Source Target Axis Rotation Summary
Prefix Suffix Import History
x
4] Target Name Site Name Imported Name Data Available Since
1« BS1_1 Metro BS1_1 2016-09-20
1 BS1_2 Metro BS1_2 2016-09-20
(] BS2 2 Metro 2016-09-20
(] T7 Metro 2016-09-20
1 T8 Metro T8 2016-09-20
I« T9 Metro Tg 2016-09-20
(oo

The Target tab consists of grid or table showing all the targets (or prisms) associated with the
selected Data Source.

By default, all the targets will be selected and a default sensor name will be suggested based on
the Target Name.

You can select or deselect the individual targets that should be imported. You can also edit each
sensor name individually, or specify a Prefix and/or Suffix to be added to the auto-generated
names.

Additionally you have the option to import historic observation data (if available). Historic data
import will be covered in a later section.
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The Rotation Angle of the targets can be configured on the next tab. Axis Rotation is covered in
a later section.

Click on the Next button to proceed to the Summary tab.

Add Multiple Sensors *

Type Data Source Target Axis Rotation Summary

Add Multiple Sensors
Number of Sensors 7
Axis Rotation

Rotation Angle (°) 0

(o]

Review the details on the Summary tab and then click on the Save button.
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@ Trimble 4D Control™ 2 Herman Reath~ 81 My Project

Project Manager =

Sensor "T8" data type “Terrestrial
displacements” successfully connected
to data source "Integrity Monitor
[Combined]".

“ Sensor "T8" successfully added.

Sensor "S1" data type “Terrestrial
p displacements” successfully connected

Rotation Angle (*) to data source "Integrity Monitor
[Combined]".
¢ Sensor "S1" successfully added.

Type Data Source Target Axis Rotation Summary J

Add Multiple Sensors

Mumber of Sensors

Axis Rotation

A progress bar will appear at the top of the page. The Target (Displacement) sensors will be
created and connected to the selected Data Source.

NB: It is important to keep your browser open and to remain on the current page until the process
completes.

When all the sensors have been created and and connected then you will be navigated back to the
Sensor Listing page.

4.3.3.7. Papouch Temperature Sensor

T4D Server natively supports Papouch Temperature Sensors and data from these sensors can be
synchronised to a monitoring Project. If you are interested in Temperature readings obtained by
a Data Logger then refer to the section on Geotechnical Sensors.

Click on the Add Sensor menu item to begin with the process of adding a Papouch Temperature
Sensor to the Project.
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2 Trimble. 4D Control™

Project Manager

T4D Control Web User Manual

2 Herman Raath~ B8 My Project

) Create Sensor *
Sensor Name

Type Temperature Location
Sensor Type

Summary

Data Source Mode

Temperature (Papouch) Sensor

v Auto - Synchronise observations from T4D Server v

Data Types

Temperature

Save

v

On the Type tab, pick the Temperature (Papouch) Sensor option. This sensor type supports only
one Data Type (Temperature). The Data Type will be linked automatically.

Click on the Next button to continue to the Temperature tab.

Type Temperature Location

Temperature Sensor Configuration

summary

Import History

TempSensorRoof

v x

Last Reading (°C)

11,9

Save

Data Available Since

2016-08-31

Cancel

All the Temperature Sensors configured in T4D Server will be listed in the Temperature Sensor

Configuration drop down.

When you select a temperature sensor the Last Reading value will be populated.

The Papouch Temperature Sensor support historic data import. This will be covered in a later

section.

Click on the Next button to proceed to the Location tab.
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Type Temperature Location Summary

Location Name

My Location |
Specify Global Coordinates [ v | Use Degrees, Minutes, Seconds
Morthing (m) Latitude

5369602,57 N v| 48" 27 39209
Easting (m) Longitude

4435692,084 E v 11 07] 44525
Elevation (m) Height (m)

564,681 611,039

On the Location tab, you will need to specify a Location Name and the Coordinates of the
Location of the sensor.

If you already have other Locations defined in the Project then there will be an option to select
an existing Location.

Grid Coordinates will appear on the left hand side of the page and Global Coordinates (if
applicable) will appear on the right hand side.

You can switch between specifying either Grid or Global Coordinates using the Specify Global
Coordinates toggle switch. Global Coordinates can either be specified in Degrees, Minutes and
Seconds or in Decimal Degrees. The toggle switch above the Global Coordinates can be used to
switch between these two entry modes.

If you choose to specify Grid Coordinates then the Global Coordinates will be updated
automatically. Conversely, if you choose to specify Global Coordinates then the Grid

Coordinates will be updated automatically.

Click on the Next button to proceed to the Summary tab.
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2 Trimble. 4D Control™

Project Manager

T4D Control Web User Manual

A Herman Raath~ B My Project

e Create Sensor: My Papouch Sensor *

Sensor Name

Type Temperature Location Summary

Temperature
Temperature Sensor Configuration
Last Reading (°C)
Location
Location Name
Northing (m)
Easting (m)

Elevation (m)

oo

TempSensorRoof

1.9

My Location
5,369,602.57
4,435692.084

564.681

Cancel

Review the details on the Summary tab. Enter a Sensor Name and click on the Save button.

2 Trimble. 4D Control™

Project Manager

A Herman Raath~ B My Project

Sensor Listing

Search Sensors Project

Show All

Sensor Type

My Project

Sensor Name «

e My Papouch Sensor Temperature (Papouch) Sensor

Sensor "My Papouch Sensor” data type
J “Temperature” successfully connected
to data source "TempSensorRoof™.

J Sensor "My Papouch Sensor”
successfully saved.

Connection State

Connected

o=l

The Papuch Temperature Sensor will be added to the project and connected to the Data Source.
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4.3.3.8. Geotechnical Sensors

Trimble 4D Control supports a variety of Geotechnical Sensors. Before adding Geotechnical
Sensors to a Project, it will be required to configure Data Logger(s) in T4D Server. For details

on how to configure a Data Logger in T4D Server, please refer to the T4D Server help files.

The following Geotechnical Sensor Types are supported by default:
Crack meters

Data Loggers

Earth Pressure Cells
Extensometers

Hygrometers

Inclinometers

Load Cells

Piezometers

Rain Gauges

Soil Moisture Content Sensors
Strain Gauges

Tiltmeters

Water Level Gauges

Weather Stations

It is also possible to define additional Geotechnical Sensor Types.

Do add a new Geotechnical Sensor to the Project click on Add Sensor.

Trimble 4D Control Web User Manual version 5.0
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‘E.Q-Trimble 4D Control™ 2 Herman Raath~ My Project

Project Manager

@ Create Sensor *

Sensor Name

Type Geotechnical Sensor Location Summary

Sensor Type Data Source Mode

Weather Station v Auto - Synchronise observations from T4D Server v

Data Types

Pressure u

Relative Humidity x
Solar radiation x

Temperature

Wind direction ®

Wind speed

Save Next @

On the Type tab, select one of the Geotechnical Sensor Types listed above and select the Data
Types that should be linked to the Geotechnical Sensor.

(Note that only the Type tab will be visible when the page loads. The subsequent tabs will
appear as soon as a Data Type is linked to the sensor).

Click on the Next button to proceed.

Type Geotechnical Sensor Location Summary

Sensor Name

WeatherStation v

Data Logger

WeatherStation

Linked Data Types

Pressure, Temperature,Wind speed

The drop down at the top of the Geotechnical Sensor tab will list all the Geotechnical Sensors
configured in T4D Server but filtered according to the selected data types.
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If you have not specified a sensor name before this point, then the sensor name will default to
the selected entry. Details of the Data Logger module and the linked data types will be displayed
in the remaining two fields on the tab.

Click on the Next button to proceed to the Location tab.

Type Geotechnical Sensor Location Summary
Select Existing Location =3
Location Name

Temperature v
Specify Global Coordinates * Use Degrees, Minutes, Seconds
MNorthing (m) Latitude

4594920 N v | 41° 23] 18231
Easting (m) Longitude

931130 E v 2° 09 15981°
Elevation (m) Height (m)

59,518 108,987
(oo

On the Location tab, you will need to specify a Location Name and the Coordinates of the
Location of the sensor.

If you already have other Locations defined in the Project then there will be an option to select
an existing Location.

Grid Coordinates will appear on the left hand side of the page and Global Coordinates (if
applicable) will appear on the right hand side.

You can switch between specifying either Grid or Global Coordinates using the Specify Global
Coordinates toggle switch. Global Coordinates can either be specified in Degrees, Minutes and
Seconds or in Decimal Degrees. The toggle switch above the Global Coordinates can be used to
switch between these two entry modes.

If you choose to specify Grid Coordinates then the Global Coordinates will be updated
automatically. Conversely, if you choose to specify Global Coordinates then the Grid

Coordinates will be updated automatically.

Click on the Next button to proceed to the Summary tab.




& Trimble T4D Control Web User Manual

;.:‘Trlmble 4D Control ™ & Herman Raath~ B My Project

@ Create Sensor: WeatherStation *

Sensor Name

WeatherStation

Type Geotechnical Sensor Location Summary
Geotechnical Sensor
Geotechnical Sensor WeatherStation
Data Logger WeatherStation
Location
Location Name Temperature
Northing (m) 4,594,920
Easting (m) 931,130
Elevation (m) 59.518

Review the details on the Summary tab and optionally specify a new name for the sensor. When
you are satisfied that everything is correct, then you can proceed to click on the Save button.

@ Trimble. 4D Control™ 2 HermanRaath~ B My Project

Project Manager «

@ Create Sensor: WeatherStation e

J “Temperature” successfully connected
to data source "Data Logger
[WeatherStation]”.

Sensor Name

WeatherStation

Sensor "WeatherStation” data type

Type Geotechnical Sensor Location Summar’
I - ' o ' y “ “Pressure” successfully connected to
data source "Data Logger
, [WeatherStation]".
Geotechnical Sensor
: Waathergtation
Geotechnical Sensor WeatherStatio Sensor "WeatherStation” successfully
V' saved.

Data Logger WeatherStation
Location Name Temperature
MNerthing (m) 4,594,920

The Geotechnical Sensor will be added to the Project and connected to the specified data
sources.
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4.3.3.9. Custom Geotechnical Sensor Types

To define a new Geotechnical Sensor Type click on Project Manager > Geotechnical Sensor
Types in the menu.

[ ADY Coaritres
&-Trimble. 4D Control™ Engiish ~ A System Administrator ~ @8 Barcelona ¥

Home Project Manager ~ Geotech Gateways ~

Geotechnical Sensor Types

Search Sensor Types

Sensor Type Name Linked Data Types Custom Used o u
o Device Diagnostics Percentage u n
o Funky Tilt XYZ XTilt, xVoltage ] | a
O My Signal Strength dbm ] | B
o Unitless Unitless ] n
o Extensometer Length, Temperature [ ]
@ Crackmeter (2D) Crack components (2D), Temperature
@ Crackmeter (3D) Crack components (3D), Temperature
O Piezometer Temperature, Pressure |

A list of the existing Geotechnical sensor types will appear. In each item in the list there will be
a clear indication on whether or not the sensor type is a Custom sensor type and whether or not
it has ever been Used.

By default the, list will be sorted to display Custom sensor types at the top of the list.

Only Custom sensor types that have never been Used, can be deleted and only Custom sensor
types can be edited.

To define a new Custom Geotechnicalsensor type, simply click on the “+” button.

The steps defining a custom geotechnical sensor type are as follows:
1. Specify a name for the new Sensor Type.
2. Select the Data Types to be associated with the Sensor Type.
3. Optionally specify a Display Type (or alias) to be used for each linked Data Type.
4. Click on the Save button.
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@-Trlmble 4D Control ™ English ~ 2 System Administrator ~ = Barcelona

Home Project Manager - Geotech Gateways -

New Sensor Type: My New Sensor Type *
Sensor Type Name 1
My New Sensor Type

Linked Data Types Display As

Angle z [ Angle 3
Length

Load

Percentage

Pressure

Rainfall per Day

Rainfall per Hour
Solar Radiation
Strain
Temperature

Tilt

Unitless

Velocity

Yoltage 2 - Battery Voltage 3

a3

The new Geotechnical Sensor Type will be created. This new sensor type will be available from
the Sensor Type drop down on the Add Sensor page.

4.3.3.10. In-Place Inclinometer Arrays

As of version 4.6, Trimble 4D Control natively supports In-Place Inclinometer Arrays (called an
IPI for short). Once you have config an IPl in T4D Server you can add it to the Project.

Click on the Add Sensor menu item.
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'E-‘.':'Trimb[e 4D Control™ A system Administrator~ B8 My Project

© Create Sensor *

Sensor Name

Type IPI Sensor Location Summary
Sensor Type Data Source Mode

IP1 v Auto - Synchronise observations from T4D Server v
Data Types

IPI

Save Next @

On the Type tab select the IPI sensor type. This sensor type is associated only with the IPI Data
Type which will be linked automatically.

Click on the Next to proceed.

Type IPl Sensor Location Summary
Sensor Name Number of Segments

SAAF_100543_66_500 v 64
Data Logger Segment Length

SAAF_100540_63_500 0.5m
Linked Data Types Fixed Segment

IPI First
(e

The drop down at the top of the IPI Sensor tab will list all all the IPI arrays that have been
configured in T4D Server. The sensor name will be defaulted to the selection and the remaining
fields will display additional information on the selected IPI.

Click on the Next button to proceed to the Location tab.




& Trimble T4D Control Web User Manual

Type IPI Sensor Location Summary
Location Name

My Location |
sSpecify Global Coordinates [ v | Use Degrees, Minutes, Seconds
Morthing (m) Latitude

5369602,57 N v| 48° 27 39200
Easting (m) Longitude

4435692,084 E v| 117 07] 44.525"
Elevation (m) Height (m)

564,681 611,039
(oo

On the Location tab, you will need to specify a Location Name and the Coordinates of the
Location of the sensor.

If you already have other Locations defined in the Project then there will be an option to select
an existing Location.

Grid Coordinates will appear on the left hand side of the page and Global Coordinates (if
applicable) will appear on the right hand side.

You can switch between specifying either Grid or Global Coordinates using the Specify Global
Coordinates toggle switch. Global Coordinates can either be specified in Degrees, Minutes and
Seconds or in Decimal Degrees. The toggle switch above the Global Coordinates can be used to
switch between these two entry modes.

If you choose to specify Grid Coordinates then the Global Coordinates will be updated
automatically. Conversely, if you choose to specify Global Coordinates then the Grid

Coordinates will be updated automatically.

Click on the Next button to proceed to the Summary tab.
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‘E.;;-Trimble 4D Control ™ A system Administrator~ B8 My Project
Project Manager -
O Create Sensor: SAAF_100540_63_500 *
Sensor Name
SAAF_100540_63_500
Type IPI Sensor Location Summary
IPI Sensor
IPI Sensor SAAF_100540_63_500
Data Logger SAAF_100540_63_500
Number of Segments 64
Segment Length 0.5m
Fixed Segment First
Location
Location Name IP1 Location
Northing (m) 123,456.78
Easting (m) 87,654.32
Elevation (m) 600
(oo

Review the details on the Summary tab and click on the Save button.

‘ES'TrimbIe 4D Control ™ 2 system Administrator= B My Project

Project Manager

Sen sor Li Sting Sensor "SAAF_100543" data type "IPI”
successfully connected to data source
Search Sensors Project "Data Logger [SAAF_100543]".
Show All My Project
Sensor "SAAF_100543" successfully
. saved.
Sensor Name a Sensor Type Connection State

@ Manual Crackmeter Crackmeter (3D) Manual Sensor - nn
o SAAF_100543 Pl Connected » n n

The IPI sensor will be added to the Project and linked to the selected Data Source.
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4.3.3.11. Calculation Sensors

T4D Control Web User Manual

Calculation Sensors can be used to produce a calculated scalar data stream based on the inputs

of one or more sensors.

To define a new Calculation Sensor, click on the Add Sensor menu item.

& Trimble 4D Control™

Project Manager -

4 System Administrator~

B My Project

@2 Create Sensor *

Sensor Name

Sensor Type

Calculation Sensor

Data Types

Length

Load

Type Calculation Sensor Synchronization Location

Summary

Data Source Mode

v Auto - Synchronise observations from T4D Server

Angle

On the Type tab select the Calculation sensor type and pick an output Data Type. Take note that

a Calculation Sensor can only be linked to a single output Data Type.

Click on the Next button to proceed to the Calculation Sensor tab.

Type Calculation Sensor Synchronization Location Summary
Equation Test Result

Atan(a/b) A 0.615479708670387

Input Sensors Mathematical Expressions
Variable

DataType Component Sensor Sensor Type Reference  Name Current Value
Crack Component ¥ dT v Manual Crackmet ¥ Crackmeter (3D) 1« a 0.00500 m
Crack Component ¥ dzD v Manual Crackmet ¥ Crackmeter (3D) (0] b 0.00707 m

Cancel
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The Calculation Sensor tab allows you to configure complex calculations.

You can go ahead and type the Equation of the calculation you have in mind. A list of supported
expressions and operations can be found on the Mathematical Expressions sub tab.

If the project already contains other calculation sensors, then you can quickly re-use the
Equations from there by clicking on the A button.

The Input Sensor sub tab contains a grid where any number of input sensors can be defined.
Click on the green plus button to add an input.

When you choose a Data Type then the Component and Sensor drop downs will be populated
accordingly. When you choose a Sensor then the Sensor Type field will be populated and the
Current Value will be extracted from the database.

By default, the Variable Names associated with each input will be designated as “a”, “b”, “c”,
“d” etc. These variable can however changed to match the variable names as they appear in the
Equation at the top of the page.

Each time that you change either the equation or any of the inputs, an attempt will be made to
calculate a Test Result. This attempt must succeed before you will be allowed to add the
Sensor.

NB: It is important to understand the the Current Value, the actual Calculation and the Test
Result will be in terms of SI Units. In the example above, the Test Result value is in Radians.
However, once the sensor has been configured the output data stream will be presented in the
display unit selected for the project.

One of the inputs must be set as the Reference input. This input, along with the settings on the
next tab will determine when the calculation will take place. Click on the Next button to
continue to the Synchronization tab.

Type Calculation Sensor Synchronization Location Summary

Delay before processing

2 Minutes r

Max age of data

15 Minutes v

Calculation Sensors can accept inputs from different sensors and these sensors may deliver data
at different intervals and with various degrees of latency. This can complicate the logic with
regards to when and with what to calculate a new output.
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The Delay before processing value applies to the Input Sensor that has been flagged as the
Reference. When a new observation from the Reference Input Sensor becomes available, then
T4D will wait for the specified Delay time before attempting a calculation.

When the above Delay expires, T4D will look for the latest available observation from all other
Input Sensors. If observations can be found for all these sensors, and if none of these
observations are older than the Max age of data, then the calculation will be perform and an
output will be generated.

The timestamp on the output will correspond with the timestamp of the observation that came
from the Reference Input Sensor.

Click on the Next button to proceed to the Location tab.

4594920

N v | 41° 23] 18231"

Type Calculation Sensor Synchronization Location Summary

Location Name

Some location
Select Existing Location [ v |
Location Name

Temperature T
Specify Global Coordinates x Use Degrees, Minutes, Seconds
Northing (m) Latitude

Easting (m) Longitude

931130 E ¥ 2° 09 150981

Elevation (m) Height (m)

59,518 108,987

ooe

On the Location tab, you will need to either specify a Location Name and the Coordinates of the
Location of the sensor or select an existing Location.

Grid Coordinates will appear on the left hand side of the page and Global Coordinates (if
applicable) will appear on the right hand side.

You can switch between specifying either Grid or Global Coordinates using the Specify Global
Coordinates toggle switch. Global Coordinates can either be specified in Degrees, Minutes and
Seconds or in Decimal Degrees. The toggle switch above the Global Coordinates can be used to
switch between these two entry modes.

If you choose to specify Grid Coordinates then the Global Coordinates will be updated
automatically. Conversely, if you choose to specify Global Coordinates then the Grid
Coordinates will be updated automatically.
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Click on the Next button to proceed to the Summary tab.

> Trimble 4D Control™

Project Manager -

4 system Administrator~ B My Project

Sensor Name

&5 Create Sensor: My Calculation Sensor *

| My Calculation Sensor

Type Calculation Sensor

Equation

Test Result

Delay before processing

Max age of data

Location Name
Northing (m)
Easting (m)

Elevation (m)

Synchronization

Location

Calculation Sensor

Synchronization

Location

Summary

Atan(a/b)

0.615479708670387

2 Minutes

15 Minutes

Some location
10,000
2,000

500

Cancel

Verify that the details on the Summary tab is correct. Specify a name for the Calculation Sensor
and click on the Save button.

& Trimble. 4D Control™

A system Administrator = B My Project

Sensor Listing

Search Sensors

Sensor Name a

Manual Crackmeter
My Calculation Sensor

SAAF_100543

CHO

Project

Show All

Sensor Type

My Project

Crackmeter (3D)
Calculation Sensor

IP1

Sensor "My Calculation Sensor”
successfully saved.

v

v show 10 items per page v

eJ o[+
» G008
o=l
- D08

Connection State
Manual Sensor
Input Dependant

Connected

The Calculation Sensor will be created and you will be navigated back to the Sensor Listing tab.
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4.3.6. Historic Data Import

As of version 4.6 users have the option to import historic observation data that may be available
in T4D Server when a sensor is added to the Project.

This functionality is restricted to the following Sensor Types:

Papouch Temperature Sensors
Total Stations

Target (Raw Measurements)
Target (Displacement)

Historic Integrated Survey data can not be imported.

‘;Q-Trimble 4D Control ™ 4 system Administrator~ B8 Sample Project
Project Manager -
© Create Sensor: S4 *
You have selected to import historic data. Historic data will be back-filled in the background at an attempted rate of 30 days of data every minute. T4D Web will
remain interactive during this time, but observation data for sensors that are in a back-fill state will appear to be lagging behind until the back-fill process is
complete.
Sensor Name
54
Type Total Station Data Source Axis Rotation Location Summary
Terrestrial displacements Data Available Since Import History
Integrity Monitor [Combined] v 2016-09-20
Pressure
Data Receiver [54] v 2016-09-20

When you select a Data Source during the Add Sensor workflow, then the UTC date of the oldest
available observation in T4D server will be displayed.

To import the historic data simply switch on the Import History toggle switch next to the
appropriate Data Source.

The process is slightly different in the Add Multiple Sensors workflow. In this case the oldest
available observation date is shown next to each target. A single Import History toggle switch
will appear at the top left of the page.

If you choose to enable the this switch then historic observation data will be imported for all the
selected targets.
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Add Multiple Sensors *
You have selected to import historic data. Historic data will be back-filled in the background at an attempted rate of 30 days of data every minute. T4D Web will
remain interactive during this time, but observation data for sensors that are in a back-fill state will appear to be lagging behind until the back-fill process is
complete.
Type Data Source Target Axis Rotation Summary
Prefix Suffix Import History
4] Target Name Site Name Imported Name Data Available Since
| BS1_1 S1_only BS1 1 2016-09-22
| BS1_2 S1_only RSl 2 2016-09-22
7] BS2 2 S1_only BS? 2 2016-09-22
| BS3 2 S1_only BS3. 2 2016-09-22
| 51 S1_only g1 2016-09-22

When the sensor is added to the project it will show a connection state of Backfill in Progress -
provided that there is more than 30 days’ historic data to import.

‘}.-:'Trimble 4D Control™ 4 system Administrator~ B8 Sample Project #

T4D Project Manager -

Sensor Listing

Search Sensors Project
Show All Sample Project v show 10 items per page v
. ~
Sensor Name o Sensor Type Connection State -~ Dn

F) e e v JPNEY o]+

Terrestrial displacements MeanPos_IntegrityMonitor_S1_SetupPlus

o 54 Total Station P— » n n
@ rrwm  mosses e - B0

Terrestrial displacements MeanPos_IntegrityMonitor_S1_SetupPlus

Q

Q

If you expand a sensor that is in Backfill then you will be confronted with a progress bar next to
each of the linked Data Types.

The backfill progress can be refreshed by clicking on the refresh icon next to any of the progress
bars or by collapsing and expanding the row or refresh the entire sensor listing page.

Eventually the Connection State will change to Connected.

It is important to keep a few things in mind as far as the backfill is concerned:
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There is a slight performance cost to determining the progress of the backfill process. As
such the update is only done once every 2 minutes - regardless of how often you click the

refresh button next to the progress bar. The progress shown in the progress bar will
therefore lag behind reality.

2. The actual backfill process is throttled in order restrict load on the system. Historic data
will be imported at an attempted rate of 30 days’ worth of data per minute. During this
time you can continue to use T4D Web, but you need to keep in mind that the observation
data for these sensor may appear to be old.

Tl Sample Project (UTC-8) v .

#&Trimble 4D Control™ 11/18/2016 070212

| Home | Sensors

¥ System Administrator (Admin)  Sign Out

T1 - Imported (Alarm State - OK)

T1 - Imported

Display Name

Mame:

Type: Target Position
State:
Rotation Angle: 0000

Location: T1 - Imported
Images

MNorthing: 4594113420 m

Easting: 930127491 m

Elevation: 58531 m

Active: True

Documents

> Effective Reference Oldest Available Observation

Date:

Actions: @

Latest Observations
dH 0000 m (g =0001m)

dzD 0002 m

10/23/2016 15:39:49 t

3. The Sensor Data Flow health indicators may turn red while the backfill is in process. This

is due to the fact that the latest available observations for the sensors in the backfill state
will appear to be too old. The health indicators will turn back to green when the backfill
is complete.

If you have a no data alarm configured on an alarm condition that is linked to All Sensors
of a specific Sensor Type, then an unintentional No Data Alarm event may be triggered.
The No Data Alarm condition will automatically clear when the backfill process is
complete.
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5. If you need to import historic data for a very large number of Targets then it would be
advisable to do so in batches of 50 Targets or less.

6. NB: If you wish to import historic Slope Distance data with PPM Correction, then you
should ensure that the relevant Temperature and Pressure data is imported first. In
reality you do not need to wait for the Temperature and Pressure data backfill to
complete - a substantial “head start” would be sufficient. As a rule of thumb you can
start the backfill process for Temperature (Papouch sensor) and Pressure (Total Station)
and then wait for +/- 10 minutes because starting the backfill process for Slope Distance

observations.
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4.3.7. Rotation Angles

4.3.7.1. Terminology

GNSS Receivers and Target Displacement sensors produce an observation time series of
displacements broken down into Northing, Easting and Height components.

The structure that is being monitored may not align with the direction of Northing and or Easting
as defined in the Coordinate System used. Rotation Angles can be used to configure these
sensors so that planar component of the displacement is broken down into Radial and Tangential
components as well.

The following image depicts a typical example of how the Radial/Tangential axis pair might be
configured. During configuration the user specifies a rotation angle (@), which is angle from the
Northing axis to the Radial axis - measured in a clockwise direction.

In this case the Rotation Angle is configured so that the bearing of the positive Radial axis
corresponds with the downstream direction of the dam structure.

The diagrams below show the mathematical relationship between the displacement components
in the Northing and Easting directions and the displacement components in the Radial and
Tangential components.
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Let us assume a hypothetical example where the Rotation Angle (@) between the Northing axis
and the Radial axis is 720° and where a prism is displaced by 3 mm in the Northing direction and

4 mm Easting direction.

Given the above, the following will hold:

T4D Control Web User Manual

Symbol Symbol | Calculation
Axis Rotation 7] User Defined = 120°
Planar Displacement Magnitude | d2D d2D = [(dN? + dE?) = [(3%2+ 42) = 5 mm
Azimuth of the Displacement (7] 0 = ArcTan(dE/dN) = ArcTan(4/3) = 53.13°
Northing Displacement dN dN =d2D.Cos(0) = 5.C0os(53.13°) = 3 mm
Easting Displacement dE dE = d2D.Sin(0) = 5.5in(53.13°) = 4 mm
Radial Displacement dR dR =d2D.Cos(D - 0)

= 5.Cos(120°- 53.13°)

=1.964 mm
Tangential Displacement dT dT =d2D.Cos(@ - 6 + 90°)

= d2D.Sin(0 - @)
= 5.5in(53.13°- 120°)
=-4.598 mm
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4.3.7.2. Configuration

Where applicable, the Add Sensor page will contain an Axis Rotation tab. The input fields on
this tab is used to configure the bearing of the Radial axis (and by implication the bearing of the
Tangential axis) as described above.

Type Target Data Source Axis Rotation Location Summary
Entry Mode
Mo Rotation v

No Rotation

Manual Input
Bearing to Point
Bearing between Points

There are four different modes that can be used to define the Rotation Angle. The No Rotation
option simply applies a rotation angle of zero degrees. In this case the direction of the Radial
axis will coincide with the Northing axis and the direction of the Tangential axis will coincide
with the direction of the Easting axis.

Type Target Data Source Axis Rotation Location summary
Entry Mode
Manual Input v
Rotation Angle (°) O°ME %
120 9o c

The Manual Input mode allows for manual entry of the rotation angle. The Angular Unit
Preference as defined in the Project Unit Preferences applies. If the Angular Unit Preference
is set to degrees then toggle switch denoted with D°M’S” will appear above this Rotation Angle
field. This toggle switch can be used to switch between Decimal Degrees and Degrees, Minutes
and Seconds.

The arrow icon next to the Rotation Angle field depicts the direction of the Radial axis.

The reference orientation for this depiction is such that the Northing axis points up and 0
the Easting axis points right. This holds regardless of the true orientation of the

Coordinate System.

There are two utility buttons for rotation the the current rotation angle by 90 degrees

in the CCW and CW directions. 2|C
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Type Target Data Source Axis Rotation Location Summary
Entry Mode
Bearing to Point r
Rotation Angle (°) D'ME x
45,202 o c
To Point
S4 v
Refresh Points &

The Bearing to Point entry mode can be used to calculate Rotation Angle so that the Radial axis
will coincide with a line drawn from the Coordinate of the sensor that is being configured to the
specified Point.

The To Point drop down will contain all Total Stations, Prisms and GNSS Receivers configured in
T4D Server.

Note: You can still click on the Rotate CCW and Rotate CW utility buttons. The rotation angle
will be adjusted accordingly and the Entry Mode will be switched back to Manual Input.

Type Target Data Source Axis Rotation Location Summary
Entry Mode
Bearing between Points v
Rotation Angle (*) D°MS  x
259,803 G o cC
From Point
T31 M
To Point
Bs1_2 v
Refresh Points &

The Bearing between Points entry mode can be used to calculate a Rotation Angle so that the
bearing of the Radial axis will correspond with the bearing of a line drawn between to the
specified Points.

The From Point and To Point drop downs will contain all the Total Stations, Prisms and GNSS
Receivers configured in T4D Server.

Note: You can still click on the Rotate CCW and Rotate CW utility buttons. The rotation angle
will be adjusted accordingly and the Entry Mode will be switched back to Manual Input.




& Trimble. T4D Control Web User Manual

4.3.8. Edit Sensor

Some of the sensor configuration properties can be edited after the sensor has been created. To
edit a sensor, simply click on the Edit button (pencil icon) next to the appropriate sensor in the
sensor listing page.
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4.3.9. Control Point Indicators

As of version 4.6, users have the option of changing the display icon on Control Points so that
these are clearly displayed as such in T4D Web. This can be particularly useful on the Maps page.

& Trimble. 4D Control™

Project Manager -

Sensor Listing
Search Sensors Project
My Project

Show All

Sensor Name a Sensor Type

BS1_1 Target (Displacement)

BS1_2 Target (Displacement)
My Temperature Sensor ~ Weather Station

s1 Target (Displacement)

Call v DI

A System Administrator v B My Project

v show 10 itemns per page T

4 o[+

Sl o | * [ >
0 - 508
o>

- 008

Connection State

Connected

Connected

Connected

Connected

T4D Control Web User Manual

If a target is defined as Fixed in any of the round measurements in T4D Server then a

triangle icons will appear next to it on the Sensor Listing page.

If you click on this button then it will be highlighted to indicate the sensor has been

designated as a Control Point for display purposes.

O

At the same time the sensor icon will change to a triangle. The same icon will be used all @

over T4D Web.
Select Sensor ~
Locat A Unpin all tooltips Disable tooltips ] Apply Filters (] Refresn Interval E
ocaton v
T — AN - = 7
# o asds 76,20 NG S e G <
Sensor Type All v Teri 51 Be 70 19 a0 \\
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5. Geotechnical Gateways

5.1. Overview

Trimble 4D Control has offered Geotechnical Sensor support via imported csv files since version
4.0. Version 5.0 extends this existing functionality by offering the capability to synchronize
Geotechnical sensor data directly from 3rd party Geotechnical platforms such as Loadsensing.

This functionality makes it easy to monitor large numbers of Geotechnical sensors in a Trimble 4D
Control monitoring project.

5.2. Geotechnical Gateway Configuration

5.3. Gateway Listing

To manage Geotechnical Gateways, click on Geotechnical Gateways > Gateway Listing in the
main menu.

*-‘. ] AN o -
!:.Q-Tr[mble 4D Control ™ English « A System Administrator + & Barcelona

Vianager ~

Gateway Listing

Geotechnical Sensor  :cd Gateway

Gatewa Monitored
Gateway Name .~ Gateway Type Sensors\‘r Sensors 1 * < u* 2
External LS Unit Loadsensing 6 6 n
Test LS Unit Loadsensing 5 5 5 — n - 3

A list of previously configured Geotechnical Gateways will appear. From this list it is possible to:
1. Refresh the list of Geotechnical Gateways

Add a new Geotechnical Gateway

Delete an existing Geotechnical Gateway

View and Edit and existing Geotechnical Gateway

View sync information on the Geotechnical Gateway

U N W N

5.3.1. Add Geotechnical Gateway

To define a new Geotechnical Gateway, click on the “+” button (nr 2 above).



https://www.worldsensing.com/product/loadsensing/

& Trimble. T4D Control Web User Manual

5.3.1.1. Specify Connection Details

,S-Trlmble 4D Control™ English - L System Administrator - = Barcelona

Manager « Geotech Gateways

New Geotech Gateway: My New Gateway *

Gateway Name Geotech Gateway Type 2
My New Gateway 1 n Loadsensing v
Gateway ID 3
14140 =2
Username Password
admin = werseennd -]

Gateway Listing m

On the “New Geotech Gateway” screen, specify the following details:
1. A user defined name for the Geotech Gateway
2. The Gateway Type (currently only Loadsensing is supported)
3. The Credentials required to connect to the Gateway
4. Then click on the “Save” button to continue

Trimble 4D Control Admin Web will first verify that the specified credentials are correct and
subsequently begin to scan the Gateway to find sensors connected to the Gateway.

—
& Trimble. 4D Control™ English ~ & System Administrator ~ @5 Barcelona %

Home Project Manager - Geotech Gateways -

Q Retrieving gateway sensor
- information. Please be patient...

Edit Geotech Gateway: My New Gateway

Gateway Name Geotech Gateway Type
My Mew Gateway Loadsensing » Gateway successfully saved: My New
Gateway.
m show 10 items per page v

Retrieving gateway sensor information. Please be patient...
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5.3.1.2. Gateway Sensors Administration

Once the initial scan of the Gateway has completed, two additional tabs will appear.

DTt AN Cantro )
’.'-:'TI'III'I'J'E 4D Control ™ English + A System Administrator ~ = Barcelona

Home Project Manager ~ Geotech Gateways ~

Edit Geotech Gateway: My New Gateway
Gateway Name Geotech Gateway Type

My New Gateway = Loadsensing v

Gateway Configuration gnored Sensors (1)

Show All show 10 items per page &

Gateway Sensor Id « Sensor Name Selected Sensor Type oo B
0 Loadsensing/13434/13826/13508/titReadings\V'1/0 | 13434/13826 Tiltmeter LTT/13598 Tiltmeter v ] a & a
o Loadsensing/13434/13826/13628/tiltReadingsV1/0 | 13434/13826 Tiltmeter LTT/13628 Tiltmeter v ] a e u <5
o Loadsensing/13434/13826/17029/tiltReadingsV1/0 | 13434/13826 Tiltmeter LTT/17029 Tiltmeter v ] a @ u
o Loadsensing/13434/13826/18376/tiltReadingsV1/0 | 13434/13826 Tiltmeter LTT/18376 Tiltmeter v ] a @ u
o Loadsensing/13434/13826/5286/tiltReadingsV1/0 | 13434713826 Tiltmeter LTT/5286 Tiltmeter v O a e u n
o Loadsensing/13434/13826/531 8/tiltReadingsV1/0 | 13434/13826 Tiltmeter LTT/5318 Tiltmeter N O a & n n
o Loadsensing/13434/13826/5344/tiltReadingsV1/0 | 13434/13826 Tiltmeter LTT/5344 Tiltmeter N O B & n n
o Loadsensing/13434/13826/5374/tiltReadingsV1/0 | 13434/13826 Tiltmeter LTT/5374 Tiltmeter N O B & n n
o Loadsensing/13434/13826/5381 /tiltReadingsV1/0 | 13434/13826 Tiltmeter LTT/5381 Tiltmeter N O B & n n
o Loadsensing/13434/13826/5433/tiltReadingsv1/0 13434/13826 Tiltmeter LTT/5433 Tiltmeter v O a ? n
R
| 876

Gateway Listing Save

It is important to understand that the sensors in the screen above have not yet been created as
sensors in T4D. This page only shows the sensors that are available on the Geotech Gateway.

From this screen it is possible to:

1. View the list of Gateway Sensors which could be automatically matched with T4D Sensor
Types and Data Types (“Available Sensors”)

2. View the list of Gateway Sensors which could not be automatically matched with T4D
Sensor Types and Data Types.

3. Rescan the Gateway to refresh the list of available Gateway Sensors.

4. Import selected Gateway Sensors to the current Monitoring Project.

5. Expand the details section of a Gateway Sensor to view and optionally edit the Data
Type(s) associated with the readings delivered by the Gateway Sensor.

6. Optionally flag the Gateway Sensor as ignored (this will move the Gateway Sensor from
the “Available Sensors” tab to the “Ignored Sensors” tab)

7. Optionally specify the Location Coordinates of the sensors.
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8. View information on
a. The Monitoring Projects from where the Gateway Sensor is being monitored.
b. Details on when last data for the sensor was synchronized.

On each entry on the list of available Gateway Sensorsit is possible to refine the auto-detected
settings as follows:

show 10 items per page v
Gateway Sensor ld Sensor Name Selected Sensor Type aos B
o Loadsensing/13434,/13826/13598/titReadingsVv1/0 | 13434/13826 Tiltmeter LTT/13598 Tiltmeter v |:| a 2 n n
o Loadsensing/13434,/13826/13628/titReadingsVv1/0 | 13434/13826 Tiltmeter LTT/13628 1 Tiltmeter 2 v |:| a 2 n n 3
Data Component: a TikA (") b Tilt e A Tilt A d A
Data Component: TiHB(*) Tilt A TiltB A
o Loadsensing/13434/13826/17029/titReadingsVv1/0 | 13434/13826 Tiltmeter LTT/17029 Tiltmeter A D a 3 n n

1. Optionally change the auto-detected Sensor Name
2. Optionally changes the auto-detected Sensor Type
3. Expand the details of the sensor to:
a. View a list of Data Components delivered by the Gateway Sensor.
b. Choose whether or not the component is of interest
c. Change the auto-detected T4D Data Type (will be required if the auto-detected
Sensor Type was changed in 2 above).
d. Select the relevant Data Type Component (only required if the selected data type
has more than one component).




& Trimble. T4D Control Web User Manual

5.3.1.3. Import Gateway Sensors to Monitoring Project

s - ADY —
’,@‘."Trlmble. 4D Control ™ English ~ 4 Ssystem Administrator + == Barcelona

Home  Project Manager ~ Geotech Gateways ~

Edit Geotech Gateway: My New Gateway

Gateway Name Geotech Gateway Type
My New Gateway = Loadsensing v
Gateway Configuration gnored Sensors (2
Show All show 10 items per page v
Gateway Sensorld a Sensor Name Selected Sensor Type 1 - o E 2
o Loadsensing/13434/13826/13598/tiltReadingsV1/0 | 13434/13826 Titmeter LTT/13598 Tiltmeter v * B & n n
o Loadsensing/13424/13826/13628/tiltReadings\V1/0 | 13434713826 Tiltmeter LTT/13628 Tiltmeter v B & n n

Once you are satisfied that the Sensor Type and Data Type on each sensor is correct then it is
possible to proceed with importing the Gateway Sensors into a Monitoring Project by doing the
following:
1. Select the Gateway Sensors that should be imported.
2. Click on the Import button
3. Keep in mind that the Gateway Sensors will be imported to the current Monitoring
Project.

Note: If a checkbox next to one of the sensors is inactive, then it could imply one of to things:

e The Sensor Type and/or Data Types on the Gateway Sensor are not configured.
e The Gateway Sensor has already been imported to the current Monitoring Project.

After clicking on the Import button, you will be presented with a confirmation dialog:

Import to Project

Are you sure you want to proceed and import 10 sensors to "Barcelona"?




& Trimble. T4D Control Web User Manual

Click on “Yes” to proceed. You will be presented with a progress bar and a notification each time
that a Gateway Sensor was added to the current Monitoring Project.

I = ™
*.e."’rTrlmhIe. 4D Control English ~ A System Administrator ~ = Barcelona

Home Project Manager ~ Geotech Gateways ~

Sensor "13434/13826 Tiltmeter

Edit Geotech Gateway: My New Gateway v T1/5374" successtully added.
(. N N TR N N N
Gateway Name Geotech Gateway Type Sensor "13434/13826 Tiltmeter

’/ LTT/5344" successfully added.

Loadsensing

Sensor "13434/13826 Tiltmeter

"/ LTT/5318" successfully added.

Show All show 10 items per page v
Gateway Sensorld < Sensor Name Loading ... Selected Sensor Type )

A 4 AR AR A < b et in | R4 ARAE Tt Triazan bt - M .- MmN

The importation process may take a few minutes - depending on the number of selected Gateway
Sensors.

Note: It is important to keep the browser window open and to remain on this page until the
Import is complete.

5.3.1.4. Synchronization Information

To view details on the sync-state of a Gateway Sensor, simply click on the info button.

rimble 4D Control™ English ~ 2 System Administrator ~ & DemoProject it

Home Project Manager =

Edit Geotech Gateway: My New Gateway

Gateway Name Geotech Gateway Type
My New Gateway ﬂ Loadsensing v
Gateway Configuration Ignored Sensors (2)

Show Al Synchronization Info f page M

Gateway Sensor ld « Sensor Name Sensor Project o B
13434/13826 Tiltmeter LTT/13598 Barcelona
o Loadsensing/13434/13826/13598/tiltReadingsV1/0 13434/13826 Tiltmeter U : a < n n
13434/13826 Tiltmeter LTT/13598 Demo Project
o Loadsensing/13434/13826/13628/tiltReadingsV1/0 13434/13826 Tiltmeter L a <& n n
Last Synced a few seconds ago
o Loadsensing/13434/13826/17029/tiltReadingsV1/0 13434/13826 Tiltmeter U a L] n n
0 Loadsensing/13434/13826/18376/tiltReadingsV1/0 13434/13826 Tiltmeter LTT/18376 Tiltmeter O a <& n n

From time to time it may happen that the synchronization process encounters transient issues
which temporarily block synchronization from taking place. If there were any errors during the
last sync attempt, then a notification will appear on the top right corner.
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Additional information on the error will be available on the affected Geotech Gateway in the
Gateway Listing page, and on the affected Gateway Sensor(s) on the Edit Gateway page.

I, = Ay -
©Trimble. 4D Control™ English ~ A System Administrator ~ &5 Barcelona & |1

Home Project Manager ~ Geotech Gateways ~

Geotechnical Sensor Gateways

Gateway Name Gateway Type Gateway Monitored o u
| Synchronization Info

External LS Unit Loadsensing n

Last Synced a minute ago
Test LS Unit Loadsensing Syne Error B n
o | ¢
Error processing 2 of 5 sensors. *

5.4. Licensing

Geotechnical Gateway Sensors consumer from the “Geotech Sensor” license counter. The usage
is counted when a sensor appears under the “Available Sensors” tab on the Geotech Gateway edit

page.

The usage is counted only once - regardless of the number of Monitoring Projects into which the
sensor has been imported.

If the license counter is exceeded, then synchronization from all Geotech Gateway Sensors will be
suspended until the license violation has been resolved:

2 Trimble 4D Control™ English ~ & System Administrator ~ %8 DemoProject % %1
Home  Project Manager ~  Geotech Gateways ~ A Geotech License Violation (86/85)
Geotechnical Sensor Gateways *

Your T4D installation is licensed to have up to 85 geotechnical sensors, but a total of 86 geotechnical sensors have been configured. Gateway sensor synchonization will remain
disabled for as long as the violation persists. Please contact you Trimble dealer to purchase additional licenses

Gateway Monitored ~ u
Gateway Name a Gateway Type Sensors Sensors )

External LS Unit Loadsensing 6 6 n
My New Gateway Loadsensing 10 10 n
Test LS Unit Loadsensing 5 5 n
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6. 6.Sensors

A sensor in Trimble 4D Control designates a location and related information to measurements
taken at the particular location. Typically a sensor may be a hardware device taking automated
measurements, or a device where manual measurements are regularly taken. A sensor can also
designate only a beacon of which measurements are taken, such as a Prism measured by a Total
Station or a field collector collecting data with a portable device at the particular beacon. We
use the term observation for data measurement of a sensor.

6.1. Display Sensor Properties and Latest Readings

& Trimble 4D Control™ ISl Earcelona (UTC 1) v [ESCIENS 19/10/2016 07:05:40

| Sensors

Configure sensor data to be displayed in
the web interface, view sensor
properties, latest sensor readings and
current sensor state.

111 Sensor Groups

Mumber

' | Sensors
. Ok: 2 i

Step 1: Navigate to the Sensors area by clicking Sensors Icon on the Home Page or by hovering the
mouse over the Sensors top menu item and then clicking Sensors in the dropdown menu (as
illustrated).

Select Sensor A~
Sensors
Location | All v | Configure sensor data to be displa
Click on sensor to display sensor
Sensor Type |AII v | e e
Sensor Group |AII v |

Text Search | |

R | -ERER

51 o
o7 n

Step 2: Choose your sensor. The available sensors are listed in the area below the search filter
controls. The sensors can be filtered by any of the options:
e Location: the physical location of the sensor.
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e Sensor Type: the type of the sensor.
e Sensor Group: the sensor group to which the sensor belongs.
e Text Search: a search term on the sensor name.

Select Sensor A -

T1 (Alarm State - OK)

Location : .
Display Name Properties

Sensor Type All v

Mame: T1
Sensor Group All v

Type Target Positicn
— N -

tate: .

Rotation Angle: 0.000°

= EES

Location: T1
y =]

Latitude: N 41° 22' 54.110"

52 Longitude:  E 002° 08" 30.931"
Height: 105993 m

s3

MNorthing:  4,594,113420 m

Easting:  930,127.4%0 m

Elevation:  56.532m
Active: True
Documents

Effective Reference Oldest Available
Date Observation

~ Bk

54

T1

T10

T

Ti2

Latest Observations

T14

SO0 O0OO0OQ

Configure Senser Information v dM 0000 m (o=
0.001 m)
Settings v
Data Type Reductions ~ dE 0001 m (o=
0001 m)
dH -0002 m (o=
0.001 m)
d2D 0001 m

19/10/2016 07:10:19 t

Step 3: Click on any listed Sensor Icon for information about the Sensor to be displayed. The right
hand pane will display the Sensor Properties of the selected Sensor.

On the Sensor properties page you can navigate to other sensor information pages by clicking on
any of the action buttons.

To view a Map of the selected sensor, select Map View button (1). To view a chart, select the
Chart button (2). To view the Scatter Plot, select the dotted button (3). Lastly to configure the
reference date, select the Configuration button (4). The buttons available on the sensor
properties page depends on the Sensor Type of the sensor.
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6.2. Sensor Notes and Documents

T4D Control Web User Manual

Sensors can individually be associated with additional information. Additional information
includes notes, images and documents associated with the Sensor.

T1 (Alarm State - OK)

This sensor is located near the MNorthern end of

Marme: T1 the pit.
Type: Target Position
State:
Rotaticn Angle: 0.000 .
Location: T1
Latitude: M 41° 22' 54.110" »
Longitude:  E 002° 08" 30931
Height: 105993 m
LocationP. ..
Morthing:  4,594,113420 m
Easting: 930127490 m
Elevation: 56532 m *
Active: True

Effective Reference

Oldest Available

Date: Observation x

Acticns: ot _ n
[(E3|E3 T
PreviousL

Position Terrestrial

Latest Observations

o gE3

Use the buttons above to associate additional information with your sensors.
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6.3. Configure Sensor Information

The information displayed by Sensors, Map, Custom Views and Chart pages are controlled by the
configuration settings under the Configure Sensor Information section. Here the display settings
are configured per Sensor Type.

To configure your Sensor information, follow these steps:

Sensors

Select Sen)

Ll Sensars

Location i (talsT v

Sensor T
¥F lll Sensor Groups

Sensor Group | All v

Text Search | |

Clear Search Add Sensor
= -5 '

51 o

2 O
Configure Sensor Infermation ‘ 2 b
S

Sattinme

Step 1: Navigate to the Sensors area via the Sensors Menu (1) or Sensors Button on the Home
Page. In the left window, select the Configure Sensor Information bar (2).
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2 Trimble. 4D Control ™

Select Sensor ot

Configure Sensor Information

Target Position
Total Station @

Settings ol

Step 2: Select the Sensor Type you wish to configure by clicking on the name or the Sensor Type
Icon.
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Display Column Configuration - Target Position

Notes:
The following settings configures how sensors are displayed on the Sensors, Map, Custom Views and Charts pages.

Position GNSS Integrated Survey

dN (] Meters (m) 3 Absolute Measurement
dE O Meters (m) 3 Absolute Measurement
dH # Meters (m) 3 Absolute Measurement
d2D # Meters (m) 3 Absolute Measurement
d3D ] Meters (m) 3 Absolute Measurement
dTangential O Meters (m) 3 Absolute Measurement
dRadial ] Meters (m) 3 Absolute Measurement

Position Terrestrial

I = S o L

Meters (m) Absolute Measurement
dE 7] Meters (m) 3 Absolute Measurement
dH # Meters (m) 3 Absolute Measurement
d2D # Meters (m) 3 Absolute Measurement
d3D ] Meters (m) 3 Absolute Measurement
dTangential O Meters (m) 3 Absolute Measurement
dRadial ] Meters (m) 3 Absolute Measurement

Step 3: On the details view above you can configure information to be displayed about your
selected Sensor Type. Click any cell in on a row to change the particular Sensor Type Information:
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Position Terrestnal

I = R e L

¥ Meters (m) Absclute Measurement

dE vl Meters (m) v | 3 v Absclute Measurement ¥
Millimeters (mm)

Meters (m) 3 Absolute Measurement

dH v

Step 5: You can change any of the following information of a Data Type Column:
e Show: Indicates to show this Data Type Column for sensors of this particular Sensor Type.
If show is not selected, then the Data Type Column will not be shown.

e Unit: The available Units will depend on the Project Unit Settings configured in the T4D
Admin Area.

e Absolute/Relative: Absolute Reading will show the actual value measured. A Relative

Reading will be denoted by a small delta (A) and depicts the change or difference between
the actual reading and a reference reading.

6.4. Sensor Settings

Under Sensor settings you can change the way the Reference Date is used in Relative
Measurements or change the way the Coordinate System Display for the current project.
Below we describe the different settings:

2Trimble. 4D Control™

m Sensors

Select Sensor w
Configure Senscr Information wF
Settings A~

Time zone settings

Relative measurement reference
date

Coordinate system display
settings

& (& &)

Data Type Reductions

<
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6.4.1. Time Zone Settings and Daylight Savings

Time zone information can be configured on the current project to take into account the
difference of summer time and winter time. If the daylight saving time feature is enabled an
asterisk (*) is shown whenever daylight savings time applies to any date time information
displayed. This applies to the current project time, charts, scatter plots, alarm notifications or
any other applicable time related information. The asterisk indicates that a particular date or
time is displayed in terms of the configured daylight saving time.

6.4.2. Relative Measurements Reference Date Settings

Select the Project Default Reference Date Mode as either Oldest Available Observation, Specific
Date or Rolling Offset Days:

2 Trimble. 4D Control™

| Home [ Sensors

Select Sensor

<

<

Configure Sensor Information Relative Measurement Reference Date

>

Settings

Relative Measurements refers to the difference between the Absolute Measurement and a Reference Measurement.
Time zone settings The settings on this page affects how Reference Dates are determined for all Relative Measurements displayed on the
Sensors, Map, Custom Views and Charts pages.
Relative measurement reference
date A Reference Date must be set for each Monitering Project. Within a Menitoring Project, this Reference Date can be

overndden on a per-Senscr basis.

= = @

Coordinate system display

settings Project Default
Data Type Reductions ~ Reference Date Mode Oldest Available Observation v
Oldest Available Observation
Reference Data Source SpEFIﬂC Date
Rolling Offset

NB: Relative Measurements refers to the difference between the Absolute Measurement and a
Reference Measurement.

The Reference Measurement will be the observation closest to the Reference Date. You can
configure the Reference Data Source from which to select the reference value. This can either be
the raw observation values or a summarized source available for the sensor (typically
Summarized per Day).

Project Default Project Default Project Default
Reference Date Mode |Oldest Available Observaticn M | Reference Date Mode | Specific Date v | Reference Date Mode ‘ Rolling Offset v |
Reference Data Source | Value per Day v | Reference Date” |01f01.i‘2016 0L:00:00 | Rolling Offset Days™ ‘ |

Every Epoch
Value per Day Reference Data Source |Va|ue per Day v | Reference Data Source ‘ Value per Day v |

Selection Mode |Late5t then Closest '| Selection Mode ‘ Latest then Closest '|

Discard Changes Discard Changes

You can configure how the reference value is selected from the discrete set of values in the
reference data source by setting the Selection Mode. Typically this setting determines a
preference for closest values before or after the Reference Date.

The settings on this page affects how Reference Dates are determined for all Relative
Measurements displayed on the Sensor Details, Maps, Custom Views and Charts pages.
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A Reference Date must be set for each Project. The next section will show how this Reference
Date can be overridden on a per-Sensor basis within a Project.

6.4.3. Sensor Reference Date Overrides

The per-Sensor Reference Date set in this section with override the default Reference Date set for
the particular Project.

T4D Control Web User Manual

2 Trimble 4D Control™ ; . 19/10/2016 114459 M 0| 8 System Administrator (Admin)  Sign Ouf

| Home | Sensors

Select Sensor

ConlousSeponinfonnation Relative Measurement Reference Date

2l <l G

Settings

Relative Measurements refers to the difference between the Absolute Measurement and a Reference Measurement.

Time zone settings

The settings on this page affects how Reference Dates are determined for all Relative Measurements displayed on the
Sensors, Map, Custom Views and Charts pages.

Relative measurement reference
date

§

A Reference Date must be set for each Monitaring Project. Within a Monitoring Project, this Referance Date can be
cverridden on a per-Sensor basis

Coordinate system display
settings

Project Default

Data Type Reductions ~ Reference Date Mode | Oldest Available Observation v

Reference Data Source | Value per Day v

Sensor Overrides

S == N

T26 Target Position 126 Use Project Default

sl o Total Station s1 Use Project Default 4
=2 0 Total Station 52 Use Project Default

Navigate to the Relative Measurement Reference Date area. From here you can navigate the
Sensor Overrides table to override the Project Default Reference Date for any listed Sensor.

Find the particular sensor you wish to override using the filter fields Text Search (1), Sensor Type
(2), Location (3), then click on the particular sensor’s Edit button (4).

For each Sensor you can either use the Project Default, Oldest Available Observation, Specific
Date or Rolling Offset Days as the Reference Date Setting.

6.4.4. Sensor Reference Date Overrides

Use the coordinate system display settings for the current project.
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2-Trimble. 4D Control™ ; 19/10/2016 11:56:46 M 0 | 9 System Administrator (Admin) ~ Sign Out

Sensors

Select Sensor

<

Configure Sensor Information

Coordinate System Display Settings

Settings

On this page you can customize the display settings for dN and dE values. The configuration settings applied here affects

all pages where positional data is displayed.
Time zone settings

Northing 1 Easting 2 Height 3
E:\taetlve OB L S Rename Morthing Axis Mo v Rename Easting Axis No A Rename Height Axis No A
Coordinate system display Morthing Display Name  dN Easting Display Name dE Height Display Name dH
settings

Megate Morthing Values Negate Easting Values No v Negate Height Values No v
Data Type Reductions 7 4 5 6

Restore Defaults

Navigate to the Coordinate system display settings area. From here you can specify if the
Northing Axis (1), Easting Axis (2), or Height Axis (3) should be renamed, or whether the Northing
(4), Easting (5), or Height (6) Measurement Values should be multiplied by minus one (inverting
the particular axis).

6.5. Data Type Reductions

Navigate to the Data Type Reductions area. Here you can view the different reduction or
summary sets that are available for the various data types in the system. Please note this is a
read-only section and therefore only provide information.

& Trimble. 4D Control™ JEESS Barcelona (UTC +1) v [EECORIES 19/10/2016 12
Sensors
Select Sensor e
Configure Sensor Informatian s Position Terrestrial Value per Day
Settings s
R —— - Data Type Pesition Terrestrial
Interval seconds 26400 3
Data Type | Position Terrestrial ¥ | - ]
1 Table Name ThTPosition_Terrestrial

Table Mame Like | |

Clear Search

Value per Day
(TMTPesition_Terrestrial_RDays) z

Reduction Table Name  TMTPosition_Terrestrial_RDays

You can filter the list of available reductions or summary sets by either selecting a data type or by
typing the name of reduction table (1).

Then click on any of the items (2) in the list to view the corresponding information (3).
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7. Data Entry

The Data Entry area is used to manually add readings to sensors.
Data Entry is only applicable to Manual Sensors. A Manual Sensors is created when the Data

Source Mode is set to Manual on sensor creation (see Add Sensor). The Data Source Mode is only
selectable on creation of a sensor. Manual Sensors can be created for only some Sensor Types.

7.1. Overview

The capturing of readings using Data Entry involves interim steps. Typically the user would
manually enter sensor readings, verify correctness and finally apply the readings to the sensor.

Data Entry provides two methods to manually enter sensor readings:

@ MTemperature20min.xlsx - = X
[ 4 A B C | D E F G H |
1 |Observation Date Sensor Temperature (°C) E
i 2016-10-01 00:00:00,000 MTemperature20min 16,0
i 2016-10-01 00:20:00,000 MTemperature20min 16,0
4 | 2016-10-01 00:40:00,000 MTemperature20min 16,0
i 2016-10-01 01:00:00,000 MTemperature20min 16,0
l 2016-10-01 01:20:00,000 MTemperature20min 16,0
L 2016-10-01 01:40:00,000 MTemperature20min 15,0
i 2016-10-01 02:00:00,000 MTemperature20min 15,0
a MNTA 1A AT AN ANN RAT A mosre s Frira NI 18N

The first method is a Data XLSX File which is a spreadsheet that provides a structured form to
enter readings. Each Data XLSX File is a template for entering readings for a particular Sensor or
readings for sensors of a particular Sensor Type. A Data XLSX File is useful to capture readings
offline at remote locations.

A Data XLS File cannot directly be used to apply sensor readings to sensors defined in your
project; You can edit Data XLSX Files and upload it to Trimble 4D Control to become Datasets.

A Dataset is an online repository which stores captured readings for a particular Sensor or
readings for sensors of a particular Sensor Type.
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Data Entry Upload Data XLSX File

Saved Datasets (6] | Sensor: MTemperature20min | +

Sensor: MTemperature20min New

I E R T
|2015/10/01 00:00:00 | | MTemperature20min v | [16,0 |

|2016/10/01 00:20:00 | | MTemperature20min v | [16,0 |

Editing Datasets online is the second method of enter sensor readings manually.

Data XLSX Files can be uploaded to Trimble 4D Control to become Datasets, and Datasets can be
downloaded from Trimble 4D Control as Data XLSX Files.

Finally the readings in a Dataset can be applied to sensors in your project by clicking on the Apply
to Sensors button.

7.2. Sensor Template Data Entry

This section describes how to enter readings for a particular sensor.

We will create a Dataset and enter a few sensor readings. Then for demonstration purpose we will
export the Dataset to a Data XLSX Files, add more readings using Excel and upload the completed
Data XLSX File to create a new completed Dataset. Finally we will view the completed Dataset
and apply the readings to our sensor.

There are two methods to create a new Dataset for Sensor Data Entry.

7.2.1. Method 1: Add Dataset from Data Entry area

Sensors

hle Pro Barcelona (UTC +1)
Home Sensors
Project 5td  ;q: s
& Sensors
I !
Nu ) 45 | Sensors .
Data Entry Configure sensor data to be displaye
Ok 45 | the web interface, view sensor
| properties, latest sensor readings anc
Ll; Sensor Groups | current sensor state.
Number . 2 |
|

Al . -
Navigate to the Data Entry area via the Menu under Sensors or from the Home Page.
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Data Entry Upload Data XLSX File
Saved Datasets (6) | +

Either selet Sensor or’Senwr Type below and download the Template Data XLSX File for offline data entry or create a new dataset for enline data entry.

Sensor | MTemperature20min v | Download Template Data XLSX File w 4
Sensor Type |Temperature - v | Download Template Data XLSX File
-

The Data Entry area will appear as a tabbed view. The tab called Saved Datasets (1) lists all the
Datasets saved online. We will discuss this later.

The tab marked + (2) shows options to either download Data XLSX Files or create a new Dataset
for a particular Sensor or sensors of particular Sensor Type. For now select a manual sensor (3) in
the sensors dropdown and click on the New (4) button to create a new Dataset.

7.2.2. Method 2: Add Dataset from Sensor List or Sensor Details page

Tem,

: Temperature 180 *°C
Configure Sensor Information ~
Settings v 2016/10/07 22:00:00 t
Data Type Reductions ~

A new Dataset for a particular Sensor can also be created by moving your mouse over a manual

sensor in the sensor list of the Sensors area or by clicking on the Enter Data button of the sensor
details view.

7.2.3. Dataset for a particular Sensor

Data Entry

Saved Datasets (0) | (New Dataset) | +

Sensor: MTemperature20min
[2016/11/22 103946 | [ MTemperature20min v | | |

Add Row Save Dataset Apply to Sensors

A new Dataset appears in the Data Entry area tabbed view as a tab called (New Dataset).
The online Dataset editor allows you to specify observation dates and enter readings for the
particular observation dates.

Click on the Add Row button or simply press TAB on the last reading field in the Dataset row to
add another row to your Dataset. You can also remove a Dataset row by clicking on the
Delete icon next to the row.
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Sensor: MTemperature20min
ferpemreco ||
|2016/11/22 10:39:46 | | MTemperature20min ¥ | [120 |

|2016/11/22 10:39:46 | | MTemperature20min v | | |
-

Duplicate observation entry dates for the same sensor. Make sure the all the observation entries of a sensor have unigue dates.

@ Help  Privacy Statement  Terms of Use Trimble Inc. 4= English (SA)

Notice that some cells may be marked with validation warnings. You can view particular
validation warnings by hovering over the cell. Once you fixed all the validation warnings in a
Dataset you can click on the Save Dataset button to save your Dataset online.

You could also have applied the readings to your sensor immediately by clicking on the

Apply to Sensors button. This would will apply the readings to your sensor and direct you to the
Sensor details page. If you do not save a Dataset before clicking on the Apply to Sensors button,
then the new Dataset you created will not be saved online. If you do not plan to use the Dataset
again, it is not necessary to save a Dataset during data entry.

Data Entry 1 Upload Data XLSX File
Saved Datasets (1) | Sensor: MTemperature20min =~ +
T e S S S e

2016/11/22 0%:44:21  System Administrater MTemperature20min  Not Imported
Delete All 2 3 4 5

After saving your Dataset, click on the Saved Datasets (1) tab to view your saved Dataset.
Here you have the options to click on any one of the action icons:
e Edit icon to edit the Dataset,
e Download icon to download the Dataset as a Data XLSX Files,
e Apply to Sensors icon to apply the readings captured in the Dataset to the sensor
e Delete icon to delete the Dataset.

7.2.4. Data XLSX File for a particular Sensor

We continue from the previous section and demonstrate data entry using a Data XLSX Files.
[Jsouwowe] |

| Download dataset as an XL5X file i
r

On the the Saved Datasets (1) tab, click the Download icon of your Dataset to download the
Dataset as a Data XLSX File.
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[ @ TestProject MTemperature20min_2016-11-22_12_34 23.xlsx

| 4 A B c . D E F G
1 |Observation Date Sensor Temperature ("C)

2 | 2016-11-22 10:40:00.000 MTemperature20min 12.0

3 | 2016-11-22 11:00:00.000 MTemperature20min 13.0

-4 | 2016-11-2211:20:00.000 MTemperature20min 14.0

| 5 |

| 6 |

Open the Data XLSX File to change or enter additional readings. You can also send the Data XLSX
File to someone else to capture readings.
Remember to save your Data XLSX File after making changes.

Data Entry -> IEEDETS

Saved Datasets (1) | +
Mosiosone—Jomer——Jtome———————— Jorgst ———JsoonJsomone] ]
2016/11/22 09:44:21 System Administrator MTemperature20min  Not Imported

Once you have captured readings in your Data XLSX File you can upload your readings by
navigating to the Data Entry area and clicking on the Upload Data XLSX File button.

]

Upload Data XLSX file

Filename Size Status

() Add Files ob 0%

Either drag your Data XLSX File onto the upload area or click the Add Files button to upload your
Data XLSX File.

Data Entry Upload Data XLSX File

Saved Datasets (2) | Sensor: MTemperature20min (TestProject_MTemperature20min_2016-11-22_12 34 25xlsx) | +

Sensor: MTemperature20min (TestProject_MTemperature20min_2016-11-22_12_34_25.xlsx) New

T R T
[2016/11/22 1040:00 | | MTemperature20min v | (12,0 |

[2016/11/22 12:00:00 | | MTemperature20min v | (13,0 |
[2016/11/22 1120:00 | |MTemperature20min v | (140 |

The readings in your Data XLSX File will now appear as a Dataset in T4D Control Web and you can
proceed to edit the readings online or apply the readings to sensors.
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7.3. Sensor Type Template Data Entry

If you wish to capture readings for multiple sensors of a particular Sensor Type you may want to
use a Dataset or Data XLSX File for sensors of a particular Sensor Type.

| Configure Sensor Information ~ Data El'ltl’y
A 4 - Saved Datasets (2}  (New Dataset) | +
Water Level Gauge 0 Either select a Sensor or a Sensor Type below and download the Template Data XLSX File for offline data entry or create a new dataset
d
Weather Station e . 1 Sensor |C| ATarget (Temestrial) v | Download Template Data XLSX File
- Sensor Type |Weather Station v | Download Template Data XLSX File *2
| Settings >

Create a new Dataset for a sensors of a particular Sensor Type by:
1. Moving your mouse over a listed Sensor Type under the Configure Sensor Information bar
and clicking on the Data Entry icon (1), OR
2. Selecting a Sensor Type and clicking on the New (2) button at the Data Entry area on the
tab marked +

Sensor Type: Weather Station Angle Entry Mode [Decimal Degrees v

[ ovevatonowe L sersor T prsve 0 ] Rt iy 09 St Fssion W | Temparsrs 00 Winspvecion© [ spesaims
[201611/2200:00:00 | | Weather Station v | [10 | [ | L | [0 | [10000 | [0 |
|2016/11/2200:00:00 | [WindSpeed v |2.0000 | |20 |

12016,/11/23 00:00:00

In the online editor of a Dataset for sensors of a particular Sensor Type you can add readings for
any manual sensor of that Sensor Type. The Data Types that are not associated with particular
sensors of a Sensor Type will simply not have input boxes in the Dataset.

‘Weather Station v
Weather Station

Save DatSee PPNy SEnsors

Similar to Sensor Template Data Entry in the previous section, for Sensor Type Template Data
Entry you can also export the Dataset a Data XLSX File and upload the Data XLSX File to create a
Dataset.
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8. Sensor Groups

Sensor groups are used to refer to a collections of sensors when defining Analysis or Alarms.
A representative sensor can also be created using sensor groups.

& Trimble. 4D Control™ GETSSl Barcelona (UTC +1) v [EECCRS 20/10/2016 09:47:46
i 3 : ~
Project 5tg ‘I Sensore
I ' -
Number ¢ 45 | SEI'I.SOI'S . . l
& Data Entry Configurs sensor data to be displayed in |
. Ok 45 | the web interface, view sensor |
| properties, latest sensor readings and |
111 Sensor Groups * | current sensor state. | -
Number — 2 | |
| | Da

Sensors
. Ok: 2

Unacknowledged Events: 0 | Sensor Groups

Create sensor groups to refer to groups

I |
I |
| . - -
Current Senzor Data Flow a5 of sensors, or to define representative | .
| calculation sensors. I
. Target Position Sensors: 41 I * |
| | |
|

Sensor Groups

Navigate to the Sensor Groups area from the Menu under Sensors,or from the Home Page.

8.1. Add Sensor Group
& Trimble. 4D Control™ Project |[EEEIUCRERd = - | 20/10/2016 095242
Select Sensor Group ~
Add Sensor Group
Narme —
Tip: You can also iniate the creation of a new sensor group by selecting multiple sensors on the Maps page.
Seruce Nane —
Marme® | |
Data Type All v
Data Type | Position Terrestrial v |
Add Sensor Group
Available Sensors 45 sensors linked to data type Position Terrestrial.
No sensor groups found )
Sensors in Group 0 itemns selected hd
Create Group Sensor o

Step 1: On the Sensor Group Page, click on Add Sensor Group
Complete information on the right. The fields are as follows:
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Name: Any unique name by which to identify the group.

e Data Type: The Data Type of the sensor group. Only sensor with the particular selected
Data Type will be allowed to be associated with this Sensor Group.

e Available Sensors: For convenience the number of sensors in the Project with the selected
Data Type are displayed here.

e Sensors in Group: Here you can select the individual sensors that should belong to your
new Sensor Group. Keep in mind that only sensor with the particular Data Type will be
allowed to be associated with your new Sensor Group.

e Create Group Sensor: This option is only available for Sensor Groups with Positional Data
Types. Select this option if you wish to create a representative Group Sensor for the
sensors in this group. A new Sensor will be created and the observations of the new sensor
will be calculated as a representative observation of all the sensors in the group.

Add Sensor Group

Tip: You can also iniate the creation of a new sensor group by selecting multiple sensers on the Maps page.

Marme* |S] Group Sensor |

Data Type | Position Terrestrial v |

Available Sensors 45 sensors linked to data type Position Terrestrial.
Sensors in Group 4 items selected -

Create Group Sensor |+

Computation Interval Seconds

Start Date |20;'10.f2016 09:52:39

Maximum Data Age Seconds

e Computational Interval: Specify an interval at which observations for the group sensor is
sampled from the sensors in the sensor group.

e Start Date: Specify a start date from when observations for the group sensor should be
calculated.

e Maximum Data Age: Specify the maximum age of observations to be included in
calculations for the group sensor.

Step 2: Click the Save button to create the Sensor Group (and Group Sensor if applicable).
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8.2. Manage Sensor Group
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Project: Barcelona (UTC +1) ¥ i

204102016 10:19:10

Moo

ntrol ™
| Home | Sensors
Select Sensor Group ~
Name —
Sensor N —
Data Type All v

Clear Search Add Sensor Group

5 Group Sensor

Sensor Group S Group Sensor

Name 5 Group Sensor

Data Type Position Terrestrial

Available Sensors

Edit

45 sensors linked to data type Position Terrestrial.

O Total Station
52 O Total Station
53 o Total Station
54 o Total Station

Position Terrestrial 51

[]le~] ()
(w]le~] ()
(w]fe~] ()
(]fe~] ()

Position Terrestrial 52

Position Terrestrial 53

Position Terrestrial 54

The sensor group can be viewed by simply clicking on its name in the list of sensor groups in the

left panel.

The sensor group view shows the configuration of the sensor group. Simply click the Edit button to
modify and/or maintain some of these fields. From here you can also navigate to informational
pages for the sensors in the sensor group or remove sensors from the Sensor Group.

The Sensor Group can be deleted by clicking on the trash can icon in the list of the left hand

pane.
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9. Maps

The Maps area shows your sensors as icons on a geographic terrain either from standard map
providers or from your own geo-referenced terrain photos.

2 Trimble. 4D Control™ Project [EETTYUIESUR = < - 20/10/2016 102437 N o | 9 System Administrator (Admin)
m Terrain View
Select Sensor
0 Map
Locat A ips Disable tooltips [ Apply Filters
ocation
‘ Custom Views
Sensor Type All e
Webcams
Sensor Group All v

R | - EES

st 0
52 0
. o
) 0 X X _

Navigate to the Maps area by hovering the mouse over the Terrain View top menu item and then
clicking on Maps in the dropdown menu. Alternatively simply click on Map Icon on the Home Page.

Note that the maps page is unavailable for Projects that are configured on a local coordinate
system only.

On the Maps Page you can click and drag on the map using the left mouse button to pan the map
area in different directions. Use the mouse wheel to zoom in or out.

.a,:B"i-c.th?fannstt'a

o R . wwl . L ] ' @ Open Street Map
T e | .‘i " h o @ Bing Sireets

s

™

= © Bing Hybrid
@ Bing Satellite
i ;= - Google Streets
’ @ Google Hybrid
@ Google Satellite
Overlays
4 Sensors
W Sensor Names
B Displacements (3D)
B Displacements (2D)
B Displacements (Height)

n

|
!
¢

0 r
o
AngerstraBe

=i a'sj.E‘-_} 151 -E! Euﬁ

A7 =7 i

The settings at the top right of the map area can be used to hide and show available layers (we
will discuss this later in this manual).
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9.1. Select Sensors

Upon opening the Map Page, all the available sensors on the map will be plotted by default. To
select a sensor, click on any of the listed sensors (shown in the blue box). The map will navigate
directly to the position of the sensor.

Select Sensor ~
Location |All v
Sensor Type LAl v
Sensor Group |All v
Text Search | |

B | - EER

51 O
57 n

You can filter the sensors shown in the sensor list by using the options above. These options are:
e Sensor location: sensors at a marked location.
e Sensor type: sensors of a specific Sensor Type, e.g. Total Station.
e Sensor group: sensors associated with a Sensor Group.
e Text search: Enter text to filter by sensor name.

Unpin all tocltps Disable tooltips (] * Apply Filters O * Refresh Interval | Never \J |

You can apply the same filter also to the sensors shown on the Map by selecting the option on the
bar above the Map.
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9.2. Sensor Nodes

High Rise [HR] - Saglerstralie

Morthing -3320270.532 m
Easting AATIITATIA m
Elevation 599783 m
~ Displacemems
AdH -0.0068 m
Ad2D 0.0014 m
A Recalculated 42D 0.0017 m
A Recalculated 43D 0.0071

~ Projectlocal Time  10/11/201411:57441
High Rise [HR2_secTil] - Saglerstralle ]

Morthing -3.320268.690 m

Sensors that are clumped up too close to each other (depending on how far the map is zoomed
out) are collectively shown by a special icon as illustrated above.




& Trimble T4D Control Web User Manual

k-“_ 5 ‘_:-::L- . _-::;--. - Lo ;.:..-I. # & "
To keep the tooltip (pop-up) information visible, click on the node instead of just hovering over

it. An anchor will appear next to the node to show that it will not disappear when the mouse
cursor moves away. Simply click on the anchor to close the tooltip.

Unpin all tooltips Disable tooltips [ Apply Filters (] Refresh Interval | Mever v

=

Click on the Unpin all tooltips buttons to easily clear all “anchored” pop-ups.

Unpin all tooltips * Disable tooltips [ ] * Apply Filters ()] Refresh Interval | Mever v

Disable the auto tooltips (pop-ups) simply by checking the Disable tooltips box at the area above
the map. Clicking on a node will still provide the tooltip but hovering over nodes will not show
any tooltip. This is useful if there are many icons on the screen triggering too many pop-ups.

9.3. Move Sensor to Change Sensor Location

You can use the map to change the location of a sensor. You cannot use this feature to move
sensors that are clumped up too close to each other (depending on how far the map is zoomed
out).
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—a

Simply hover your mouse cursor over a sensor and notice the mouse cursor change into a move
cursor. Click and drag the sensor to a new location on the map. When you have dragged the
sensor to the new location on the map, simply release the mouse button. The Change Sensor
Location dialog will then appear:

ﬂ Change Sensor Location

Location Name Geo_Moisturecontent_0

Location Entry Mode | Degrees Minutes Seconds

Lstuce [N v]fde o0 } s4s7
Longiua (€ v][ii Ffaz} esai}

Height [-190.837

Save Discard Changes

The Change Sensor Location will show the new map coordinates where you have dragged the
sensor. You can also edit these values. Confirm the change of sensor location by clicking the Save
button or discard the change of sensor location by clicking Discard Changes.

Trimble 4D Control Web User Manual version 5.0 Page 105



@ Trimble T4D Control Web User Manual

9.4. Map Kick Start and Lasso Tool

You can use the map to kick-start creating a Sensor Group, Composite View, Analysis or an Alarm
in Trimble 4D Control Web.

& Trimble. 4D Control ™

Select Sensor bt

Current Selection (2) - Unpin all tooltips Disable tooktips [

Recalculated a2D 1414 m

Recalculated a3D 1732 m
Bahnhofsstralfe 0401_PF @ Project Local Time 2015/04/17 12:34:38 t
BahnhofsstraBe 0401_PP ||

Position GM55 PP

Bahnhofsstralfe 0401_PP_halfHou... @ dM -00223 m

E-Alias -00389 m

dH -00325 m

Commeon Data Type: Position GM55 PP Ad2D 00026 m

A Recalculated d2D 00026 m

A Recalculated d3D 002 m

Project Local Time 2014/10/30 03:59:44 1
BahnhofsstraBe 0401_PP_halfHourT02 ||

Position GN5SS PP
dM -0.0220 m

L i @ LD

Next to each sensor's name on the tooltip (pop-up) is an option to select that sensor.

When you select a Sensors, it will be added to the Current Selection section visible in the left
hand pane. The Current Selection panel shows a list of sensors you selected and also the common
Data Types. The kick-start buttons will appear below the list of selected sensors. These may differ
depending on the sensors selected. You can click on any of these buttons to start creating either a
Sensor Group, Composite View, Analysis or an Alarm.

You can also use the Lasso Tool to select sensors on the map.

Select Sensor o
Sument Selection () o Unpin all tooltips Disable tooltips O Apply Filters O
Clear Selection

Geo_LoadCell_0 o
Wind5peed @

The selected sensors do not have any data types in

common.

i & W

Hold down the Ctrl key and click to create the corners of a polygon enclosing the sensors you wish
to select. Release the Ctrl key to select the sensors.
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9.5. Map Providers

UTETIL I IESL LI g2 ) =

Map Providers A~

Bing Maps
Google Maps

By default Trimble 4D Control Web has some pre-configured free map providers, however the free
map providers may not offer sufficient content. In addition to the free map providers you can
utilize the map providers Bing Maps or Google Maps. By selecting the Map Providers panel you can
configure your license for these map providers. The interface will provide you with instructions
on how to acquire a key for each of these.

9.6. WMS Layers

A Web Map Service (WMS) is a standard protocol for serving georeferenced map images which a
map server generates using data from a GIS database. In Trimble 4D Control you can use WMS
Layers on your map instead of using Map Providers.

Select Sensor

Current Selection

Edit WMS Layer

Map Providers (Disabled)
WMS Layers MName* |Dsgeo |
05geo Url* |http:.u’.n‘vma p0.tiles.osgeo.org/wms/vmapl

(=]
E><<<

Layers* |basic,clabel,ctylabel,ztatelabel
Add WMS Layer

Navigate to the WMS Layers tab in the Map area and enter your WMS map service name, location
and the layers you require. Click the Save button.
Base Layer

ﬁ ke
Russia O osgeo

o .
; jntﬂ’é&r‘shur‘g KiSsia Overlays

Hoskva 3 sensors
Byelarus _/ B Sensor Names (Zoom in to View)

Finland

isplacements (30}
Displacements (2D)
B Displacements (Height)
Hongolia B Lat/Lon Grid
Uzbekistan B Heat Map (3D Disp.)

: Bei ji W Heat Map (2D Disp)
lifie £ - B China B Heat Map (Height Disp.)

The WMS Layer will now be available as a Base Layer on the Map.

Kazakhstan

‘ P China

Ukra.l..ne Hongolia




@ Trimble T4D Control Web User Manual

9.7. Map Images

Select Sensor o
Current Selection e Add Map ]mage

Map Providers (Disabled) ad
WMS Layers v Mame | |

hlap I manes - Source File Type [ GeaTiff -]

Me map images available. Filename Size Status

Add Map Image
(&) Add Files 0b 0%

Allowed files: tiff, tif

Cutput File Type |_|PEG -

Opacity ( |

Save Cancel

You can add your own images as a layer overlaying the map. Select the Map Images bar to start
adding a map image. You can add GeoTiff images or other images. If your image is not
geo-referenced, you will be required to specify a map extent onto which your image must be
projected.

9.8. Map Refresh Timer

Unpin all tocltips Disable tooltips [ Apply Filters O * Refresh Interval Never *

MNever
30 Seconds
1 Minute

5 Minutes

Select a time interval from the dropdown menu to refresh die map view.
The time selected will cause the map to refresh, for example every 30 seconds.

9.9. Sensors Map Overlay
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Base Layer
© Open Street Map
® MapQuest Streets
@ MapQuest Satellite

Overlays

Il Sensors

B Displacements (3D)

B Displacements (2D

B Displacements (Height)
B Heat Map (3D Disp.)

B Heat Map (2D Disp.)

B Heat Map (Height Disp)

On the right hand side of the map there are options of overlays to enable on the map.
Among these is an overlayer called Sensors which displays the icons of the sensors at the
projected sensor location on the geographic map.

9.10. Sensor Names Map Overlay

Base Layer
@ Open Sireet Map
@ Bing Streets
O Bing Hybrid
@ Bing Satellite
@ Google Streets
@ Google Hybrid
@ Google Satellite
Overlays
Sensors
Sensor Names
B Displacements (3D)
B Displacements (2D)
B Displacements (Height)
B Lat/Lon Grid

On the right hand side of the map there are options of overlays to enable on the map.
Select the Sensors Names overlay to display the names of sensors on the map. The sensor name
labels may be grouped together depending on the map zoom level.

9.11. Displacement Vector Map Overlay

In addition to the sensor overlay you can show the displacement of sensors visualized as a
displacement vector layer. The displacements shown is colour coded to indicate the severity of
the displacement according to a colour scale.
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e

-
Base Layer
@ Open Street Map
{ @ MapQuest Streets
v ] Q MapQuest Satellite
> Overlays
) 3 Sensors
4
’Q M Displacements (3D)
%y I Displacements (2D)
Displacements (Height)

: "

A legend of the color scale is also included to the left (which will only appear if a displacement
overlay is enabled).

| ,
loooi2 ] e [ 02416 |,
[USSurveyFeet( v| [y  Decimals :

o o ]

You can edit any of the following display parameters on the legend:

e Minimum displacement threshold: any displacement below this threshold will not be
shown.

e Maximum displacement threshold: any displacement above this threshold will appear in a
red colour and be a maximum length/size.

e Unit of Measure: change your unit of measure (if multiple ones are available for the
particular metric)

e Decimals: the number of decimals to be used when displacement values are displayed.

A sensor that measures Height (in the map above for example the orange bar) shows the direction
of the displacement by use of a bar pointing up or down and the severity of the displacement as
the length and the colour of the bar.

A sensor that measures 2D (in map above for example the green arrow) shows the direction of the
displacement by use of an arrow and the severity of the displacement as the length and colour of
the arrow.
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Base Layer
@ Open Street Map
@ MapQuest Streets
L. 0O MapQuest Satellite
Overlays
Sensors
Ed Displacements (30)
H UispiaCeimnents £uw)

[ Displacements (Height)

A sensor that measures 3D will use both the Height and 2D measurements to calculate a circle
around the sensor and show the severity as the radius and colour of the circle. The direction of 3D
displacements are not visualized here. The radius of the circle is equal to the 3D displacement
vector length.
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9.12. Displacement Heat Map Overlay

In addition to the displacement vector layer, you can enable the Displacement Heat Map Overlay
which visualizes the various vector displacement layers an interpolated colour maps.

- s | , w3

The colour map is colour coded with the same colour scale as the vector displacement layer.
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10. Custom Views

A Custom View allows sensors to be placed on a picture for context visualization. It can be a
schematic plan (e.g. a blue print) of a building/site/structure or even the actual photo of the
location of the sensor or the sensor itself (as will be illustrated in the example later in this
section).

The Custom Views also provides the ability to show a Chart or Scatter plot in a tooltip.
The Custom Views page can be accessed from the Terrain View main menu.

e Pro Barcelona (UTC +1) r
Home Terrain View
Project Stat
rojec us 0 Map
Number of sensors in project: Se n;nrs )
B Custom Views o o Configure sensor data to be displaye

the web interface, view sensor
properties, latest sensor readings anc
current sensor state.

0

Number of alarms in project:

I Sensors
. Ok: 2 |||

Unacknowledged Events: 0 | | Sensor Groups

e Webcams

Create sensor aroups to refer to arou

Navigate to Custom View from the Menu under Terrain View or from the Home Page.

10.1. Add a Custom View

@ Trimble. 4D Control™ [ Barcelona (UTC +1) ¥

m Terrain View

Custom Views Lo

Custom Views

] View sensor location, data and stat
Mo custom views found

Click on custom view to show sens

s Comomvien B

Step 1: Navigate to Custom Views, then click on the Add Custom View button.
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Add Custom View

Display Settings

Name*
Refresh Interval  Never
Rolling Window Width |1 | |Days
Transparent Charts L]

Save

Step 2: Enter a name for your Custom view. For now please ignore all the other options and click
the Save button. We will discuss these settings later.

Step 3: Click the Upload Image button.

Upload backdrop for the custom view Dam Wall.

Filename

dam.png

&) Add Files ¢+ Start Upload

Step 4: Click the Add Files button, select a file from your computer and then click the Start
Upload button.

Your Custom View will now be created and you can start adding sensor, which will be discussed in
the next section. Below is a description of the other settings available when adding a Custom
View:

Display Settings Scatter Plot Chart

MName* l:l Reference Observation | Sensor Reference Observation v | Plot Summarized Values | At the End of the Summarized Peri ¥ |
Refresh Interval Scatterplot X Axis | Easting v | Line Type | Line v |
Rolling Window Width Scatterplot ¥ Axis | Morthing v |

Transparent Charts ()] Colour by Displacement [«

Shade by Data Age O

Link Axis Scales ||

Display Settings:
e Refresh Interval: Specify the interval by which data should be refreshed. (Same effect as
with Maps that are refreshed.)
e Rolling Window Width: Specify the time window which will determine the date range used
by custom view charts. The effective date range will change on a continuous basis.

e Transparent Charts: Transparency allows tooltips to be both visible and not obscure the
custom view background image.
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Scatter Plot:

e Reference Observation: In Trimble 4D Control Web scatter plots always plot relative
positions, which is the difference between and actual position and a reference position.
You can either use the reference date of the selected sensor to obtain a reference
position, use the first observation in the result set or use the average of the observation
values within the result set.

Scatter plot X Axis: Select the dimension to plot against the X axis of the scatter plot.

e Scatter plot Y Axis: Select the dimension to plot against the Y axis of the scatter plot.

e Colour by Displacement: When this option is enabled, dots on the scatter plot will be
colored green, yellow or red depending on the distance from the reference measurement.
If this option is disabled, all dots will be blue.

e Shade by Data Age: When this option is enabled, a degree of transparency will be applied
to each dot on the scatter plot. The latest observation will be solid and the oldest
observation will be almost completely transparent. The use of this setting is only effective
when you do not have multiple observations plotted on top of each other.

e Link Axis Scales: When this option is enabled, the two chart surfaces will be scaled
identically. When this option is disabled, the scale of each chart surface will be optimized
for the data that appears on that chart only.

Chart:

e Plot Summarized Values: This option has an effect on the time value (or x axis value)
against which summarized values will be plotted. Each node in a summarized series
typically reflect the average observation value over a period (such as 1 hour or 1 day). By
adjusting this option, you can plot summarized values either at the beginning, in the
middle or at the end of the time period over which the data was summarized.

e Line Type: This option controls how the data will be represented on the chart surface.

10.2. Add and Remove Custom View Sensors

The following section will guide you through the process of adding and removing sensors to a
Custom View.

Important: This section does not explain how to create a new sensor that was handled in the
section on Sensors.
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| Custom Views

I Select Sensor
ocation All v
ensar Type All W
ensar Group All v
ession All W
e searen
Clear Search

1 Roof Edge 6

2 Roof Centre Q

7 Roof Edge 0
NHM Roof 1 O

- 3 i rs A BT
e | J 2 i . e
3 ‘f' ~
» PR & .. 3
te 5T ks X

Step 1: Make sure you have selected the Custom View you want to work with and then click on

the Select Sensor sub-section (1).

Here (2) you can add any of the available sensors to the

Custom View. As before if there are many sensors, you can make use of the filters (3) to show only
specific sensors.

Custom Views

Select Sensor

Location
Sensor Type
Sensor Group
Session

Text Search

Clear Search

02 Roof Centre
07 Roof Edge

RNHM Roof 1

All

All

All

All

W

W

w

o

o
€]

o

09:46

7,

Step 2: To add a sensor, click on the sensor icon and without letting go of the mouse button, drag
it onto the image.
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Select Sensor

T4D Control Web User Manual

~

Location All
Sensor Type All [v]
Sensor Group All
Session All [v]
Text Search
02 Roof Centre 0

RNHM Roof 1 0

Step 3: If you are not happy with the placement of the icon, simply drag it to a new location on

the image.

Step 4: To remove a sensor from the view, click on the sensor on the image and without letting go

of the mouse button, drag the sensor to the trash can icon that will appear in the upper left-hand
corner of the Custom View backdrop.

o Remove sensar from view

Are you sure you want to remowve this sensor from the view?

Yes

The sensor will be removed from the map

Please note that this will not delete the sensor, it will only remove the sensor from the current
Custom View. To add the sensor to the Custom View again, simply drag it onto the image again.
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10.3. Custom View Tooltips

The tooltips (pop-ups) of sensors on Custom Views can provide up to three display components
called Latest observations (same as in the Maps section), Chart and Scatter plot.

You can enable these display components by clicking on the Edit icon that appears when you
hover the mouse cursor over the sensor icon.

Marne 07 Roof Edge

Sensor Type

Target Position

Latest Observation, Scatter Plot g |«
Chart
Latest Obhservation
Save Cancel Latest Observation and Chart
Latest Observation and Scatter Plot
Latest Observation, Scatter Plot and Chart

Scatter Flot
Scatter Flot and hart

Display Components

Select the components to di

£,
Select the specific option, or combination of options to be displayed in tooltip of the sensor on
the on the Custom View.
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T T T T
14 Fep 2015 14 Fep 2015 14 Fep 2015 14 Fep 2015
00:00 06:00 1200 1a3:00

_ . _.' B
The sensor tooltip will then display the configured components. You can click on a sensor to
anchor the tooltip to stay in place. In the example above all three components were configured:
latest observations, chart and scatter plot.
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11. Webcams

Some monitoring sites have cameras installed on site - e.g. for instance to monitor certain areas
that are very remote. Some of these cameras support web cam technology, by outputting its video
to an URL. The Webcam pages makes it useful to list such cameras in the T4D web interface.

11.1. Configure a Webcam

DIE Pro Barcelona (UTC +1) T

Home Terrain View

Project Stat
roj LIS 0 Map

Sensors
Configure sensor data to be displaye
the web interface, view sensor
properties, latest sensor readings anc
current sensor state.

Number of sensors in project:

0

Number of alarms in project:

. Ok: 2

Unacknowledged Events: 0 [ | Sensor Groups
I Create sensor aroups to refer to arou

Navigate to the Webcam area via the Menu under Terrain View or from the Home Page.

‘ Custom Views

e Webcams

Sensors
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You will be presented with the Webcam configuration page.

Add Webcam

Marne* | |

URL* | |

Connection Maode | Mipeg - |

Enable recording O

Configuration Mode | Basic ¥ |

Username | |

Password | |

You can fill in the different parameters for the webcam. Below we explain the different
parameters:

e Name: the display name of the webcam.

e URL: the location where the webcam feed can be accessed.

Connection Mode: this can be FirmWare Ul if you only want to view the webcam in the
Trimble 4D Control interface, or set to Mjpeg if you wish to record information from the
webcam.

e Enable recording: enable this setting if you wish to include video recorded from the
webcam in alarm notifications. After you have setup the recording webcam, will then be
able to add the webcam to an alarm definition (see section 14.5.4 on page 118). A short
video clip covering the time period around the alarm event will then be attached to any
alarm notification email sent to users.

e Configuration mode: you can set this option to determine the details level of parameters
you wish to configure to control recording of the webcam video. Normally users will
configure the Custom configuration mode to have more control over the webcam video
recording.

Username: the username to access the webcam Ul or HTTP video stream.
Password: the password to access the webcam Ul or HTTP video stream.
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11.1.1. Custom Configuration Mode

You may need to consult your webcam manual for configuration modes other than Basic.

Configuration Mode | Custom A |
Resource \videostream.cgi |
Username | |
Password | |
Resolution | Camera Default \a
Frame Rate | Camera Default \a
URLPreview Mvideostream.cgi?

Above is a description of the additional available parameters if you select the configuration mode
as Custom:

e Resource: the resource part in the web camera'’s URL for the video stream. This is

typically something like "videostream.cgi" or "video.mjpeg".

Username: the username to access the webcam Ul or HTTP video stream.

Password: the password to access the webcam Ul or HTTP video stream.

Resolution: the video pixel Width x Height dimension that should be used

Frame Rate: the video frames per second that should be used. In order to preserve system

resources we recommend setting the lowest feasible frame rate for your purposes.

e URL Preview: this is the webcam HTTP URL that will be used. It is created according to
the preceding parameters you have configured. A typical URL Preview is:

http://webcamserver:8080/videostream.cgi?resolution=1&rate=11
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11.1.2. Advanced Configuration Mode

We recommend using the Advanced configuration mode only if the Basic and Custom configuration
modes are insufficient to configure recording of your webcam video.

Configuration Mode |Aduanced v |
Resource videostream.cgi |
Username Parameter |u5 ar |
Username | |
Passwaord Parameter |pwd |
Password | |
Resolution Parameter |re5u|utiun |

Resolution Selectar | |

Frame Rate Parameter |rate |

Frame Rate Selector | |

URLPreview Jfvideostream.cgi?

Below is a description of the additional available parameters if you select the Configuration mode
as Advanced.

e Resource: the resource part in the web camera’s URL for the video stream. This is
typically something like "videostream.cgi" or "video.mjpeg".

Username Parameter: specify the parameter name used in the URL for the username.
Username: the username to access the webcam Ul or HTTP video stream.

Password Parameter: specify the parameter name used in the URL for the password.
Password: the password to access the webcam Ul or HTTP video stream.

Resolution Parameter: specify the parameter name used in the URL for the resolution.
Resolution: the video pixel Width x Height dimension that should be used

Frame Rate Parameter: specify the parameter name used in the URL for the frame rate.
Frame Rate: the video frames per second that should be used.

URL Preview: this is the webcam HTTP URL that will be used. It is created according to
the preceding parameters you have configured.

Click Save after configuring the webcam parameters.
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11.2. View a Webcam

If you select a Webcam on the left-hand panel, it will show the webcam video in the right-hand
window pane of the Webcam Page.

#-Trimble. 4D Control™ 19/08/2015 04:52:19*

Terrain View

Select Webcam e

TPP Webcam Service running OK.

WebCam 8080.1
WebCam 8080.2
‘WebCam 8081.1
WebCam 8081.2

WebCam 8081.3
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12. Charts

Charts are used to visualize observations of sensors. Charts are useful to obtain a high level
overview of the observations on a sensor and to drill down into particular observation time
intervals for a closer inspection of the observations.

ME Pro Barcelona (UTC +1) v
Home Charting and Analysis
Project Status ~ * w
Charts
Mumber of sensors in project: 45 A
prel I @ Scatter Plot = sensor data to be displaye:
. Ok 45 | interface, view sensor
| : es, latest sensor readings anc
[ E IPI Charts ensor state.
Number of alarms in project: 2 |
. Ok: 2 | S Analysis
Unacknowledged Events: 0 || % Composite Views ¢ Groups
I —rear=sensor qroups to refer to grou

Navigate to the Charts area via the Menu under Charting and Analysis or from the Home Page.

Select Sensor A
Location |AII
Sensor Type |AII
Sensor Group |AII
Session |AII

Text Search |

EEER | o
01 Roof Edge
02 Roof Centre

05 Inner Court

In the charts pages, all sensors in the project will automatically be listed in the left sidebar
navigation.
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Select Sensor A
Location |AII
Sensor Type |AII
Sensor Group |AII
Session Al

Text Search |

Clear Search

The sensors displayed on the left sidebar navigation can be filtered via the filtering options:

e Location: Depending on the available list of sensors, this dropdown list will be
pre-populated with the locations of those sensors. By clicking on the dropdown list and
selecting a location, the available sensors at the bottom of the section will refresh. Note
that when selecting an entry in the dropdown field, the charts in the main content section
will not change until selecting a new sensor at the bottom of the sidebar navigation
section.

e Sensor Type: The sensor type allows one to filter the map on the right hand side according
to the sensor selected. Note that clicking on one of the sensors in the dropdown, filters
the sensors to display only the available sensors of the chosen type.

Sensor Group: The group you have allocated the sensor to belong to.

e Sensor Session: The specific session linked to the sensor (only applicable if the Highrise
module is installed).

e Text Search: By typing the name or partial name of the desired sensor into the field
provided and pushing enter, the system will perform a real-time search of the available
sensors by that name.

Text Search roof |

Clear Search

01 Roof Edge

02 Roof Centre

07 Roof Edge

QOO0

RNHM Roof 1

Click the Clear Search button to clear all search fields, thus resetting the page to display all
sensors in the project.

By clicking on any one of the sensors in the sensors list, the sensor data is displayed on the right.
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12.1. Using Charts

This section describes how you can navigate, customize and export a Chart.

Select Sensor ~
01 Roof Edge (Target Position)
Location Al Zl From 2015/02/08 15:33:40 to 2015/02/15 15:33:40
Sensor Type Al 7| [-v— Position GNSS Integrated Survey - dH (mm) =+ Position GNSS Integrated Survey - d2D (mm)]
509
Sensor Group All he
Session All [v] 404
Text Search roof
30
204
IOl Roof Edge 0 I ‘N f l
CE e ‘ ;-4 N
02 Roof Centre i | ) ‘lﬂ t i{" ! 1 ‘ 4 | i
K| #A) | 129 1Y) Y { i
.l} ‘l( J ff i“” ( ,ﬁ BIRTWRR \“T X
4 A A b
07 Roof Edge o ! |
RNHM Roof 1 0 -107

Navigate to Charts in Trimble 4D Control Web and click on a sensor in the list.

| -8 Position Integrated Survey — A dH (m) =#= Position Integrated Survey - & d2D (m) |

Clicking on the items in the legend of the chart, will show/hide that series in the chart.

12.1.1. Print Chart

01 Roof Edge (Target Position) - =

From 2015/02/10 12:11:45 to 2015/02/14 14:34:12 -
Print chart

[-t— Position GNSS Integrated Survey - dH (mm) —e Position GNSS Integrated Survey — d2D (mm|} Download PNG image
Download JPEG image

207 Download PDF document
Download SVG vector image
254
E o W‘&ril“il(uai‘(““{(,ﬂ%r* "‘I‘i"’,"‘rt AR “ '\; ‘* “_' 11 "
-25

11Feb 2015 11Feb2015 12Feb2015 12 Feb2015 13 Feb2015 13 Feb 2015 14 Feb2015 14 Feb 201¢
00:00 12:00 0000 12:00 00:00 1200 0000 12:00

Click on the button in the top right-hand corner of the chart and select Print chart to print the
chart that is currently displayed on screen. Note that the printing result may vary between
browsers / printers.
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12.1.2. Save Chart Image

Print chart

Download PNG image
Download JPEC image
Download POF document
Download 5VG vector image

Click on the Button in the top right-hand corner of the chart (same as above), then select any of
the options below Print chart to download the current chart displayed as PNG, JPEG, PDF or SVG.

12.1.3. Change the Chart Heading

&) Change Chart Title x

Please supply the new title for the selected chart.

|D'1 Roof Edge (Target Position)

After accept the title will update

Click on the chart heading. A pop-up will appear prompting you to enter a new name for the
Chart. Click Accept to apply the new chart heading.

12.1.4. Display Chart Point Information

404

304

Wed 11 Feb 10:33:45.370 (Raw Data)
Position GMSS Integrated Survey - d2D (mm) 7.9 mm

dN: 7.6 mm

-104

_20_

10Feb2015  11Feb2015  11Feb2015  11Feb2015  12Feb2015 12 Feb 2015
16:00 00:00 08:00 16:00 00-00 08:00

Hover the mouse cursor over the points of a chart series to display a tooltip containing the Chart
Point Information.
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12.1.5. Zoom into a Chart Section

01 Roof Edge (Target Position)
From 2014/01/07 19:37:28 to 2014/01/14 19:37:28

-8 Position Terrestrial - dH (mm) -#= Position Terrestrial - d2D {mm} |

10

7.5

2.5 §

8 Jan'2014 8 Jan 2014 3 Jan 20 e T 10 Jan 2014 11 Jan 2014 11Jan 2014 12Jan 2l
00:00 12:00 00:00 12:00 00:00 12:00 00:00 12:00 00:0C
Each chart series in the chart view will display either Raw Data or one of the Summarized Data
Sets (per minute, per hour etc.), depending on the data density. This provides the best view on
the data for the particular date range.

Zoom into a certain area on the chart by clicking on the chart and selecting the area which should
be zoomed into (as indicated above). Once you release the left mouse button, the chat will
reload to zoom into the selected area. Please note that the chart may load more data from the
database.

The Zoom Status will update as you zoom in and out of the chart. The status may vary between
unzoomed, zoomed and saturated. The Zoom Status status is indicated on the bottom left of the
chart next to the Reload button. The zoom status saturated occurs when the chart is zoomed in
to such an extent that no additional data can be retrieved from the database. Usually this
happens after you zoomed in repeatedly and when all series in the chart is already displaying Raw
Data.

Attempts to Zoom further while in a saturated Zoom Status, will lead to the chart being panned
either left or right, without narrowing the date range.

-0.05

10 Dc{ 2014 10 C}c{ 2014 11 C}c{ 2014 11 Dc{ 2014 11 Dc’lc 2014 11 {]c{ 2
12:00 18:00 00:00 0&:00 12:00 18:01

Click the Previous Zoom button to go to a previous zoom range, or you can click on the Reset
Zoom button to zoom out completely. The current Zoom Range as well as the stored Previous
Zoom ranges are maintained when you select a different Sensor.




& Trimble T4D Control Web User Manual

If the chart series become horizontally too flat when you zoom in, then you can adjust the Y Axis
Scaling. (see the section below).

12.1.6. Freehand Measurements

You can draw your own line to measure the slope between two points on the chart surface by
holding down the Ctrl key and clicking on any position on the chart. Continue holding the Ctrl key
and move your mouse to another position on the chart and click on the position to create the
measurement line.

WindSpeed (Weather Station) =
From 2016/10/03 11:06:38 to 2016/10/14 11:06:38

=~ Wind Speed (m/s) - Measurement 1 (-9,816110 m/s/day) |

70 —

B0 —

Measurement 1 (-9,816110 m/s/day)

Points
Start Point 44,1 m/s

50 — End Point: 7.4 m/s
Duration

?:1 40 | 3.17:40:50 F{

Zero Interception Date
2016/10/10 09:39:57

30 —
Slope
-9 816110 m/s /day

20 - -0,409005 mys /hour
-0,006817 m/s /'minute
Click on any of the two points to remove this measurement.

10 — -~

0 - | I - I |
4 Oct 2016 6 Oct 2016 8 Oct 2016 10 Oct 2016 12 Oct 2016 14 Oct 2016
00:00 00:00 00:00 00:00 00:00 00:00

A line Measurement (1) with useful details will appear as a new chart series.

Note: When the chart contains more than one y-axis, then the Freehand Measurements are always
done in terms of the primary y-axis (y-axis on the left).
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12.2. Chart Settings
BahnhofsstraBe 0401_PP (GNSS Receiver) * =
| - Position GNSS PP - dN 1 Dats Range [10/10/2014 08:22:47 | te [13/10/2014 09:00:04 | ' Default Dates
=+ Position GN55 PP - A Re
. Lack ¥ Axis Scale ] Reset Y Auxis Scaling
0.01
Refresh Interval | Never v |
0 _: == Line Type | Line v |
Show data tooltips ¥ Show range information
-0.01 Show legend |
Line Wictn Point Marker Size
E 002 H
el oot To XISX | Export To CSV
-0.03 —
A -
TN — A
L — LN B R

Click the Show Controls button on the top right of the chart to show the Chart Settings (the
button label will change to Hide Controls).

12.2.1. Lock Y Axis Scale

The Lock Y Axis Scale can be used to calibrate the Y axis scale based on the current chart. When
the box is checked the y scale will be remembered between zoom operations on the same sensor
chart. When unchecked the y scale will recalibrate with each zoom operation.

12.2.2. Configure Y Axis Scale

Click on the Configure button to show the Configure Scale Limits dialog.

I O Configure Scale Limits X

mys

Max Value |45,{]£}{]D{] |
Min Value |D,£}D£}DD |

e | ert | one
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A tab will be shown for each Y axis in your Chart. You can specify min and max values for each
Y axis. Once these values are set the Max and Min values are guaranteed to be shown on the
particular Y axis.

Alignment and Ticks
- This chart consists of more than cne y-axis and you may choose to align the
Alignment

ticks from the different y-axes.

Tick alignmant may cause the actual axis extents to differ from the values

specified in the previous tabs.

Align Ticks ]

The Alignment tab offers you the option to align the tick marks of the different Y axis. If this
option is enabled, the actual minimum and maximum y-axis values may differ from the configured
minimum and maximum Y axis values. This is because the charting will need to adjust the axes to
ensure that the tick lines of the individual axes line up.

If you disable the Align Ticks option, then for aesthetic purposes the horizontal tick lines will not
be shown on the chart.

12.2.3. Date Range

This setting adjusts the time frame of the chart displayed underneath. The default setting when
loading a new sensor is data from the past week. If you want to change the time frame, click on
the [...] button which will present a pop-up with various settings. Inside this pop-up, the settings
include:

e Quick Selections: today, yesterday, this week, last week, this month or last month).

e Custom Selection: set a custom time frame by clicking on the input fields.
Session: where a current session in the system can be selected if needed (only applicable
if the Highrise module is installed).

Clicking on the Default Dates button will cause the chart to automatically select a date range,
based on the most recent data available for the selected sensor. This action will clear all stored
zoom range and reset the Zoom Status to unzoomed.

If a custom time frame is selected, click on the Reload button to activate the changes.

12.2.4. Refresh Interval

You can select an interval by which the data on the chart should be refreshed. This allows the
system to periodically refresh the data displayed on the chart. In order to change the default
refresh interval, click on the dropdown menu and select your desired interval.
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12.2.5. Line Type

The options to view the chart either by area, dots, lines, spline or area spline.

12.2.6. Show Data Tooltips

The options to view the chart either by area, dots, lines, spline or area spline.

12.2.7. Show Range Information

Some series have more data values that are available although only the moving averages are
plotted in the graph. If these additional data are available this option can be used to plot certain
range related information to get an idea of spread of the data. The options available are the
standard deviation (1 sigma), more deviations (2 and 3 sigma) or the absolute minimum and
maximum extreme points.

12.2.8. Line With and Pointer Size

These options simply modify the graph line and data points’ size to be displayed.

12.2.9. Export

Click on the Export buttons to download the raw data of the chart.
Hover the mouse over the Export To CSV button and then carefully move with the mouse to the
right in order to select a specific delimiter to be used by the CSV file.

Comma
Tab
Semicolon ()
Caret (")
Tilde (~)
Hash (#)
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13. Scatter plot

Scatter plot is used to visualize changes in positional observations. The plotted X and Y axis can
be adjusted to visualize movement in the various planes. For convenience the Trimble 4D Control
scatter plot shows two scatter plot charts next to each other in order to visualize the movement
in two planes side-by-side.

DIE Pro Barcelona (UTC +1) ¥
Home Charting and Analysis
Project Status ~ w
Charts
Number of sensors in project: 45 A )
E Scatter Plot e sensor data to be displays:

. Ok 45 interface, view sensar

| : Es, latest sensor readings anc

| -~ IPICharts ensor state.
Number of alarms in project: 2 |
. Ok: 2 | S Analysis
Unacknowledged Events: 0 || M Composite Views Groups

I ermar sensor groups to refer to arou

Navigate to the Scatter plot area via the Menu under Charting and Analysis or from the Home
Page.

Select Sensor ~

01 Roof Edge 01 Roof Edge
Raw Data Raw Data

[x]

Location All

Sensor Type Al 0017
. ® - .

.. B, e ‘e

[ /" LI £5°

Sensor Group Al
0.02

[ & [k

Session Al

Text Search

adH ]

AdN (m)
°

i |

3.

AdH (m
o

AdN >

I " 002

-001
-0.01 -0bos [ 0005 0b1 002 ] 0b2
AdE (m) AdTangential (m)

o> I

In Roof Edge

02 Roof Centre

03 West Elevator

AdE [~ AdTangential  |v]
2015/02/08 20:03:50 2015/02/15 2003:50
7.00:00:00

04 Inner Frame

000

05 Inner Court

The sensors available for scatter plots will be listed on the left sidebar navigation. These are
sensors with Positional Data Types. You can filter the list of sensors shown using the filter controls
similar to with Charts. Click on one of the listed sensors to view the scatter plot.
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13.1. Using Scatter plot

Scatte plot and Charts have similar controls and behaviour (see Using Charts). In this section we
only review the scatter plot specific controls and behaviour.

13.1.1. Zoom into a Scatter plot area

01 Roof Edge =
Raw Data

* Reset zoom

2.5

AdrM fmm)
(=]
1

-2.54

5 0 5

AdE (mm)

Click on the chart and drag an area to zoom into that area. The chart may reload to zoom into
the selected area. If you have zoomed into an area a Reset Zoom button. Click the Reset Zoom

button if you wish to reset the zoom level.

13.1.2. Date Range Slider

AdE AdTangential
2012/07/30 20:56:59 2013/08/06 20:56:59
7.00:00:00

The Date Range Slider is located directly below the X axis drop downs. The date range can be
narrowed by dragging either one of the slider handles (initially located at the start and end of the
slider). Both slider handles of the date range slider can be moved together simultaneously by
dragging the area between the two ends.

The total duration between the slider handles is displayed by on the slider itself.
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15/10/2016 00:03:30 21/10/2016 07:10:20

6.0706:50

Reload with highlighted dates

A Reload with highlighted dates button will appear when the when the date range is narrowed.
Click this button to set the start and end date and reload the scatter plot for the new date range.
This may cause the scatter plot to display a more fine grained summarized data or raw data.

13.1.3. Y Axis and X Axis selection

BahnhofstraBe [RTK_BL_Unfiltered]

BahnhofstraBBe [RTK_BL_Unfiltered]

Every Epoch Every Epoch
001 -] - |
-
> .
L]
_—
. |
0005 001~
z 0 r 0 - W @
=1 = | AdH -
<1 =1
0005 : P | -0.01 — Sl
AdTangential = - rs :'
AdRadial .8
-
001 4 | %
I [ [ | I I [ I
-0.01 -0.005 0 0.005 001 -0.01 0 001
AdE (m) AdTangential {m)

* | adE v * | adTangential \
14/10/2016 18:20:5 14/10/2016 19:16:09

00:55:18

Use the axes dropdowns to select the dimension to plot against for the X axis and Y axis.

13.2. Scatter Plot Settings

Scatter plot and Charts have similar settings (see Chart Settings). This section only reviews the
scatter plot specific settings. Scatter Plot settings are located below the two scatter charts.

BahnhofstraBe [RTK_BL Unfiltered] (GNSS Receiver)

Date Range [11/10/2016 13:43:29 | to [18/10/201613:43:29 | ’ Default Dates

Calour by Displacement | Yes v | Reference Observation | Sensor Reference Observation v | Oldest Available Observation
Shade by Data Age | Mo v | Data Type | Position GNSS RT v |
Link Axis Scales [Me | Unit [ Meters (m) v
Show data tooltips O Decimals | 4 v |

Export To XLSX Export To CSV
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13.2.1. Color by Displacement

',:"}-E.:.
‘..‘.-}..&1 .
0005 {5

]

' e 1'._
Ko

AdN (m

-0.0054

00150 -0.005 § 0dos 0D

AdE (m)

When Color by Displacement is enabled, dots on the scatter plot are colored on a gradient scale
from green to yellow to red depending on the distance measured. This reflects the severity of the
displacement. If Color by Displacement is disabled all the scatter plot dots will be blue.

13.2.2. Shade by Data Age

Reset zoom

AdH {mm]

AdTangential (mm)

When enabled, a degree of transparency will be applied to each dot. The latest observation will
be solid and the oldest completely transparent. This setting is only effective if you do not have
multiple observations plotted on top of each other.

13.2.3. Link Axis Scales

When Link Axis Scales is enabled, the two scatter charts will scale identically on the initial load
of the scatter charts. When Link Axis Scales are disabled, the scale of each scatter chart will be
optimized for the data that appears on that scatter chart only. Please take note that the scatter
chart scales will not remain identical if you zoom into an area on either scatter chart.

13.2.4. Show data Tooltips

Use this checkbox to enable or disable the tooltips containing observation information (shows as
you move the mouse cursor over the plot points on the chart).

13.2.5. Reference Observations
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Scatter plots always plots relative positions, this differs between actual and reference positions.
You can either use reference dates of the selected sensor to obtain a reference position or use

the first observation.

13.2.6. Data Type

If the selected sensor is linked to more than one positional data type, then the user will be able
to select any of these data types from the dropdown.

13.2.7. Unit

Select the unit in which displacements are displayed on the scatter plot.

13.2.8. Decimals

Select the number of decimals to be used to display displacements on the scatter plot.

0002 —

0001 —

AdH (m)

-0.001 —

Reset zoom

808 S80S & SNV

I
-0.001

I
4] 0.001
AdTangential (m)

Please note that the number of decimals may affect the accuracy of the scatter plot. In the
example above, the number of decimals are set to 4. Note that all the displacements are grouped
in intervals of 0.0001 (maximum 4 decimal accuracy) between the displacements 0 and 0.001.
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14. IPI Sensors and Charts

As of version 4.6, Trimble 4D Control offers native support for In-Place Inclinometers (IPI Sensor)
as a special sensor type.

In order to use the functionality for the new IPI sensor type you need to configure an IPI Sensor in
Trimble 4D Control Server and add the sensor to the Project as described in the Project
Configuration section for In-Place Inclinometer Arrays.

IPI Sensors are associated with a new In-Place Inclinometer data type. This data type contains
components for Min deflection and Max deflection values in the A and B planes. IPI chains of an
IPI Sensor can also be visualized in detail by a special type of chart called an IPI Chart.

Latest Observations

In-Place Inclinometer

Min Deflection A 0,000 m 1
Max Deflection A 0654 m 2
Min Deflection B 038 m 3
Max Deflection B 0074 m 4

2016/07/14 19:00:00 1

104538 IPI Recomputed 104538 _1IPI Recomputed

— Tilt A (2016/07/14 19:00:00) ] | — Tilt B (2016/07/14 19:00:00) |

35 35

1> 2> “«3 4

30 : 30 }

2

25 — 25 —

20 — 204

fm}

Height (m)
Height

15 — 15 —

10 10 —

0 ] T T T 0 T 1 T
05 0,25 025 05 02 0 0.2

Deflection (m) Deflection (m)

The figure above shows the relation between the components available on the In-Place
Inclinometer data type and the corresponding IPI Chart plot. The components of the In-Place
Inclinometer data type can be monitored with standard alarming functionality.

The main menu entry for the IPI Charts section can be found under Charting and Analysis.
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14.1. View IPI Chart
DIE Pro Barcelona (UTC +1) ¥
Home Charting and Analysis
Project Status ~ w
Charts
T
Number of sensors in project: 45 I A )
E Scatter Plot e sensor data to be displays:
. Ok 45 | interface, view sensar
: Es, latest sensor readings anc
* | IPICharts ensor state.
Number of alarms in project: 2
. Ok: 2 | S Analysis
Unacknowledged Events: 0 || M Composite Views Groups
I ormar sensor aroups to refer to arou

Navigate to the IPI Chart area via the Menu under Charting and Analysis or from the Home Page.

104538 IPI Recomputed (Alarm State - OK)

Mame: 104538_IPI_Recomputed

Type: In-Place Inclinometer

State: o
Location: IFI

Merthing: 0,000 m
Easting: 0,000 m

Elevation: 0,000 m

Active: True
Effective Reference 2016,/07,01 00:00:00
Date:

Actions:

You can also navigate to the IPI Chart area by clicking on the IPI Chart button that is available
when an IPI Sensor is viewed on the View Sensor page.
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@ Trimble 4D Control™ Poject DSOS = - 2016/11/23144642 M 0| 9 VetSisn(Admin) SignOut
m Charting and Analysis
woove: SN % 3 1>
104538_IPI_Recomputed = 104538 _IPI_Recomputed =
— Tilt A (2016/07/14 19:00:00) — Tilt A (2016/07/11 07-00:00) — Tilt B (2016/07/14 19:00:00) — Tilt B (2016/07/11 07-:00:00)
— Tilt A (2016/07/07 19:00:00) 4 Plotbands — Tilt B (2016/07/07 19:00:00) 4 Plotbands
35 35

e 30 B

ha
=1
|
ha
=1
‘

€ €
(- o ‘

= =

= =

T T
LS B4 =
w4 w4 e
s s =
0 | 0 T ) I 1

2 -1 -2 -1 0 1
Deflection (mm) Deflection {mm)
2016/07,/07 19:00:00 2016/07/14 19:00:4*

2016/07/14 19:00:00

The picture above shows a Relative plot of an IPI chain in a Bottom Up orientation. A number of
controls are available on this view:

1. The Show Controls button can be used to expand a controls area (see below).

2. The date slider at the bottom of the page can be used to animate the state of the primary
series over time. Simply click and drag this slider to set the data and time that should be
depicted by the primary series.

3. The Pin Dates controls will be visible if the current Pin Date Mode is set to Manual.
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14.5. IPI Chart Settings

The collapsable Controls Area contains controls that can be used to adjust the presentation of
the IPI Chart.

All settings (except for the Date Range) are persisted against each individual IPI Chain - provided
that the user has Edit permissions on the IPI Page.

Date Range |2016/07/07 19:00:00 | to [2016/07/14 19:00:00 | ' Default Dates
Lock X Axis Scale Configure X Axis Scaling Reset X Axis Scaling

Absolute / Relative Reference Date Pin Dates

[Relative Measurement (4] v|  [2016/07/01 12:00:00 AM | [Manual | EES
Orientation Length Unit Deflection Unit Deflection Decimals

[ Bottom Up v [Meters (m) v| [ Milimeters imm) AE v
Reverse Length Axis Yellow Plot Band Red Plot Band

[No v |1,20000 | |1.50000 |
Plot cum. deflection ¥ Separate charts (Tilt A/B]  [#) Show data tooltips ¥ Show legend [

Export To XLSX Export To €SV

14.5.1. Date Range

The Date Range controls on the IPI Chart works exactly the same as in all other charting areas
(e.g. Charts, Scatter plot and Analysis).

14.5.2. Lock Axis Scale

The Lock Axis Scale controls can be used to adjust the Deflection scale. This might either be the
X or the Y axis of the Chart(s) depending on the IPI Chart Orientation.

Click on Configure X (or Y) Axis Scaling to set up the scale extents. Click on Reset X (or Y) Axis
Scaling to remove the extent presets.

14.5.3. Absolute / Relative

IPI Charts can be plot either in Absolute or Relative mode. An Absolute IPI Chart simply plots
the IPI chain with actual tilt and deflection values.

A Relative IPI chart plots the difference between the actual tilt and deflection values at a given
time vs a reference point in time. Relative IPI Charts make us of the Reference Date defined
for the Project or for a specific Sensor.
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14.5.4. Pin Dates

By default the IPI Chart will load with only a single series - known as the active series. This
series is tied to the date slider at the bottom of the page and will change to reflect the state of
the IPI Chain as the slider is dragged left or right.

Additional Pinned series can be added to the IPI Chart. A number of automatic Pin Date Modes
are available. These are:
e Every Hour
Every Day
Every Week
Every Month
Every Three Months
Every Six Months
Every Year

Alternatively you may set the Pin Date Mode to Manual. To pin a specific date, simply drag the
time slider at the bottom of the page and click on the Pin icon. This state will remain pinned
even if the time slider is dragged to a different time.

Manual Pin Dates can be cleared by click on the Cross icon (next to the Pin icon).

14.5.5. Orientation & Reverse Length Axis

IPI Charts can be rendered with 4 different orientations:
e Bottom Up
e Top Down
e Left to Right
e Right to Left

By default the fixed end of the IPI Chain will coincide with the zero mark on the Length axis.
However, the scaling of the Length axis can be revered by enabling the Reverse Length Axis
setting.

Note: The labels on the form controls refer to a Length axis. The actual label of this axis on the
chart surface will be denoted as either Depth, Height or Distance - depending on the
Orientation.
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14.5.6. Deflection and Length Units

The preferred units for the Deflection Axis and the Length Axis can be set separately. The
available options will depend on the linear Unit Preference as set on the Project.

Note: The labels on the form controls refer to a Length axis. The actual label of this axis on the
chart surface will be denoted as either Depth, Height or Distance - depending on the
Orientation.

14.5.7. Deflection Decimals

The number of decimals used for plotting deflection values can be adjusted. This setting will also
apply to values shown in the tool tips.

14.5.8. Yellow & Red Blot Bands

The Yellow Plot Band and Red Plot Band values can be used to render plot bands against the
Deflection axis. These plot bands can be cleared by clearing the values or by setting it to zero.

14.5.9. Plot Cumulative Deflection

By default, the IPI Chart will plot the cumulative displacement - obtained by adding the
displacement at each node up to a particular node. The Plot cum displacements checkbox can
be deselected to plot the individual node displacements only.

14.5.10. Separate Charts

The IPI Chart will plot deflection in the A and B planes onto separate surfaces. To plot the chains
on the same charting surface simply deselect the Separate charts (Tilt A/B) checkbox at the
bottom of the page.

14.5.11. Show Data Tooltips

Tooltips can be enabled or disabled via the Show data tooltips checkbox.

14.5.12. Show Legend

You can show or hide the chart legend(s) by selecting or deselecting the Show legend checkbox.

14.5.13. Export

IPI data can be exported to Excel or CSV format by making use of the Export buttons at the
bottom of the controls area.
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15. Analysis

The Analysis section allows you to visualize observations from different sensors. Each analysis
type provides specialized charting and controls to obtain useful analysis information from sensor
observations. The analysis types that are designed to analyze specific sensor or data types will
only become available for selection if you have a sensor in your project that satisfies the
requirements for that analysis type.

hle Pro Barcelona (UTC +1) v
Home Charting and Analysis
Project Stat Lo
rojec us @ Charts
T
Number of sensors in project: 45 | A )
@ Scatter Plot e sensor data to be displays:
. Ol 45 | interface, view sensar
| : Es, latest sensor readings anc
| o [FICharts ensor state.
Number of alarms in project: 2
. Ok: 2 * Uy Analysis
Unacknowledged Events: 0 || M Composite Views Groups

I ——reaesensor groups to refer to qrou

Navigate to the Analysis area via the Menu under Charting and Analysis or from the Home Page.

15.1. View Analysis

- Trimble 4D Control Project R = -  21/10/2016 120338
m Charting and Analysis

Select Analysis o~

- Analysis
Cwner | All A | View selected data senes of multiple sensors in a complex chart to graphically an:
Select the analysis you would like to view.

Data Type |AII v |

Sensor Type |AII v |

Sensor Group |AII v |

Text Search | |

Sensor Mame | |

pa e

N T Cartinn (Guuckam LA || sl W
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In the analysis section you can filter the analyses shown with the following controls:

e Owner: Every analysis is owned by a user. Set this filter to only show analyses owned by a
particular user. Note that Private analyses are visible to the owner only.

Data Type: show only analyses that has a series of the particular Data Type.

Sensor Type: show only analyses that have a series from particular Sensor Type.

Sensor Group: show only analyses that have a series from particular Sensor Group.

Text Search: show only analyses where the search text matches the analysis name.
Sensor Name: show only analyses where the search text matches the sensor name of any
of its analysis series.

15.2. Add an Analysis

Sensor Group |AII

Text Search | |

Sensor Name | |

Clear Search Add Analysis |

Step 1: Navigate to the Analysis area and click the Add Analysis button.

Add Analysis

Mame* | |
Analysis Type | Mormal Chart - |
Show Log [+

Log Type Link Mode LAl v
Alarm Definition Link | All v
Maode

Log Display Mode | Line il |
Scope | Private A |

Date Range Mode | Fixed Date Range v |

Date Range 14/10/2016 00:00:00 | to |21/10/2016 23:59:59 | .

Enable Time Windows O

Step 2: Configure the basic Analysis Settings of the new analysis:
e Name: Specify a name for the analysis. Analysis names must be unique within a project.
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e Analysis Types: Select the analysis according to the specialized charting and controls you
wish to use:

o Normal Chart Analysis Type: Plot analysis data on a chart surface with time
denoted on the x-axis of the chart. This analysis type includes rich functionality
such as regression and point exclusion.

o Comparative Bar Chart Analysis Type: Compare one or more values from similar
sensors visually and use a date slider to visualize changes overtime.

o Windrose Analysis Type: Visualize the change in wind direction and speed.

o Tabular Analysis Type: Visualize observation data in a tabular format. Use a date
slider to visualize changes over time.

o Tiltmeter Array Analysis Type: Visualize the cumulative tilt as measured by an
array of tilt meters. (Also see IPI Charts).

o Cross Section Analysis Type: Visualizes a single data type component from various
sensors relative to the actual distance between the sensor locations.

o Heat Map Analysis Type: Generate geo-referenced interpolated image visualising
particular sensor observation values.

o High Frequency Analysis: Available only in projects with High Frequency sensors
such as Accelerometers. Optimized for plotting high frequency data.

e Reference Date: This date is used to determine reference measurements for series
configured to display relative measurements. Note that this date is in terms of project
local time.

e Show log: Log entries that fall within the analysis date range can be visualized on the
analysis charts surface by enabling this option.

e Scope: You can make the analysis visible to other users by marking it as public. A private
analysis can only be accessed by the user that created it.

e Date Range Mode: The date range of an analysis can be determined either by specifying a
start and an end date, or by specifying the rolling time window width.

o Fixed date range: Use these date and time inputs to specify the analysis date
range in terms or project local time.

o Rolling Window: Specify the time window which will determine the analysis date
range. The effective analysis date range will change on a continuous basis. Note:
Window widths of less than 1 minute may be affected by data latency.

e Enable Time Windows: Enable time windows if you only want to show observations in a
particular time interval per day. If the To Time of Day is less than the From Time of Day
then the interval wraps around midnight starting at the To Time of Day and ending on the
From Time of Day of the next day. Only observations inside this daily interval will appear
on the analysis chart.

Log Type Link Mode: Specify the log type link mode.
Alarm Definition Link Mode: Specify the alarm definition link mode.

e Log Display Mode: Choose how logs are displayed on the chart.

Line: Logs are represented with separate coloured line for each log type.

Dots: Logs are represented with separate coloured dotted lines for each log type.

Icon: Logs are represented with their respected icons.

Area: Logs are represented with plot bands in the log type colour for each log type.

o O O O

Step 3: For now please select a Normal Chart Analysis Type and click the Save button.
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Proceed to the next section to configure the analysis.

15.3. Normal Chart Analysis

This section guides you through the steps to configure your analysis. Configuring the different
analysis types are all very similar. In this section we focus only on configuring an Analysis of the
Normal Chart Analysis Type (referred to a Normal Chart Analysis). This will serve as example how
to configure the different analysis types. The other analysis-type-specific settings will be covered
in later sections.

The analysis settings consists of two areas; the Analysis Series Settings and the Analysis Settings.
We already covered most of the Analysis Settings configuration in the previous section (see Add
an Analysis). We will now proceed to discuss configuration of the Analysis Series Settings and the
rest of the Analysis Settings

15.3.1. Analysis Series Settings

An Analysis Series links the data of a Sensor Data Value Column to an Analysis. The analysis then
charts and offers controls to analyse the data provided by the Analysis Series. Below are the steps
to configure Analysis Series for your Analysis:
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Configure Analysis

Marne* |I"-.’1y First Mormal Chart Analysis |

Analysis Type | Mormal Chart il |

Show Log O

Scope | Public v |

Date Range Mode | Fixed Date Range ¥ |

Date Range [8/10/2014 00:0000 | te [10/10/2014 00:00:00 | .

Enakzle Tirme Windows [}

Plot Band Mode |None -

Create Copy

Series Custom Series Name(s) [
Senies | Display Sensor | Column Colour | Senes Chart Unit Absolute /

Type WET Type Type Relative
-

Step 1: On your newly created Normal Chart Analysis. Click on the Add button at the bottom of
the Series table.

[@ Configure Analysis Series X ‘
Sensor
Data Type | Temperature v |
Sensor Selection | Single Sensor v |
Sensor | MTemperature20min v |

Back Next m

Edit analysis series

Step 2: On the Configure Analysis Series Window select the Data Type of the series you wish to
include in your analysis. Notice the tabs on the left (Sensor, Data & Presentation). You can
navigate between the tabs by clicking on the tab labels or by clicking the Next and Back buttons
at the bottom.
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Sensor
Data Type |Temp-erature v |
Sensor Selection | Multi-Sensar v |
Sensor Link Mode | All Sensors of Sensor Type v | *
Sensor Type I Temperature v I
Selected Sensors
Display Type Temperature

Step 3: You can configure multiple Analysis Series to be added to your Analysis by changing the
Sensor Selection to Multi-Sensor; a selectable Sensor Link Mode will then appear. The Sensor Link
Mode allows you to link your Analysis to either specific sensors, all sensors of a particular Sensor
Type or all sensors of a particular Sensor Group (see Sensor Groups). In the example above we
selected Sensor Type link mode and we only have one sensor of Sensor Type Temperature.

Click Next to proceed to the Data tab.

Sensor
Data Type | Position GNSS PP v
Sensor Selection | Multi-5ensor v |
Sensor Link Mode | Specific Sensor(s) v |
Sensors [1 items selected - l
Series Type |'\.’elocity Series -~ |
Observation Series s

Select this option to create a series that plots relative or absoluts

observation values.
Edit analysis series

Velocity Series Lt
Select this option to create a series that plots calculatea velocity values.
Velocity values are calculated as the slope of a linear regression line fitted
to observation values within a mlling time window. A new velocity value is
caleulated with each new observation value that becomes available.

If you selected a Positional Data Type (as “Position GNSS PP” above), then you will have an
additional option to select the Series Type for this analysis series. You can choose to either show
the Analysis Series as positional observations or the velocities calculated from the positional
observations.

Step 4: If you selected a Positional Data Type and Velocity Series as the Series Type, then a
Velocity tab will appear in the dialog.
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Calculation Window | 1 Day v |
Velocity Presentation | Inverse Velocity v|
Infinity Eagerness [ Medium v|
Infinity Plot Mode | Do not plot v |

Here you can complete the following fields:

e Calculation Window: Specify the width of the rolling time window over which a linear
regression line should be fitted in order to calculate the velocity to be monitored.

e Velocity Presentation: Specify whether the velocity should be presented as Velocity (v) or
Inverse Velocity (1/v).

e Infinity Eagerness: Applicable for Inverse Velocity. This property controls how soon
infinity is assumed when a value close to zero is inverted.

e Infinity Plot Mode: Applicable for Inverse Velocity. This property controls the manner in
which infinity is plotted.

Step 5: If there are more than one Data Value Column associated with your selected Data Type
then you will be able to select a Data Value Column to be used on the Data tab.

Data Value Column Temperature
Data Source Options
Apply Filter (]
Plot | Every Epoch -~
Every Epoch
This data source contains all observations made.
Value per Day

This data source consists of a single summarized value per UTC day

m caloulated as the (standard deviation weighted) average of all cbservations
within that day.

Edit analysis series

Value per Hour

This data source consists of a single summarized value per hour calculated
as the (standard daviation weighted) avarage of all observations witnin
that hour

Our example above only has one Data Value Column available, so there is not selection to be
made here.
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Next you can configure the Plot setting which determines the Summarized Data Sets (per
minute, per hour etc.) to plotted for the Analysis Series:
e Every Epoch: consists of all the observations received from the sensor.
e Value per Day: consists of a single summarized value per UTC day calculated as the
(standard deviation weighted) average of all the observations within that UTC day.
e Value per Hour: consists of a single summarized value per hour calculated as the
(standard deviation weighted) average of all the observations within that hour.
e Value per Minute: consists of a single summarized value per minute calculated as the
(standard deviation weighted) average of all the observations within that minute. The
Value per Minute Summarized Data Set is only available for high frequency sensors.
Every Epoch

This data source contains all observations made.

Value per Day

This data source consists of a single summarized value per UTC day
calculated as the (standard deviation weighted) average of all cbservations
within that day.

Walue per Hour

This oiata source consists of a single summarizea value per hour calculatea
a5 the (standard deviation weighted) average of all observations within
that hour.

Note that the Summarized Data Sets available for selection depends on the particular Data Value
Column. If you see some Summarized Data Sets marked with a warning color it means that there
are no observations available for these Summarized Data Sets in the Analysis Date Range. You
can automatically hide these by selecting the Apply Filter option above the Plot settings (see
previous picture above).

Click Next to proceed to the Presentations tab.

Line Type | Line v |

Presentation

Unit [ Meters (m) v
Decimals |4 v |
Absolute / Relative | Absolute Measurement r |

Step 6: On the Presentation tab you can select various presentation parameters:

e Line Type: the plot type to use for the series; area, dots, lines, spline or area spline.

e Unit: the unit in which to plot observations from the Data Value Column(s).

e Decimal: the number of decimals to use when plotting observations from the Data Value
Column(s).

e Absolute/Relative: Absolute Reading will show the actual value measured. A Relative
Reading will be denoted by a small delta (A) and depicts the change or difference between
the actual reading and a reference reading.

Trimble 4D Control Web User Manual version 5.0 Page 152



& Trimble. T4D Control Web User Manual

Click the Done button to save your Analysis Series Settings.

Configure Analysis
Name* |I'\-'1;.r First Mormal Chart Analysis | Scope
Analysis Type | Normal Chart v | Date Range Made
Show Log @] Date Range [1/20/2016 00:00:00 | to |7/10/2015 00:00:00 | '
Enabkle Time Windows (]
Plot Band Mode | Mene -
Series Custom Series Name(s) [
e e =
Name Type Relative
Temperature  MTemperature20min e Temperature g;ls:srvatlon E;zrgh Line E,El}s s J:d:zzl::ment

The created Analysis Series will now appear at the below the Analysis Settings. You can now set
the plot color of the series by clicking on the color selector. You can also remove the series by
using the Delete button on the far right of the Analysis Series.

Series Custom Series Mame(z) [«

Display Type Column Colour | Series Type Chart | Unit Absolute /
Name Type LEET

Observation  Every ; Celsius Absolute
Temperature  MTemperature20min e Temperature S Epoch Line #C) 3 Measurement

Roof Temp

The name of an Analysis Series is by default the name of the Sensor. You can change this by
selecting the option Custom Series Name(s) on the top right of the Series table (1) and then
clicking on the Name column (2) of a listed Analysis Series. Enter a name in the text box (2).
Apply the name to the Analysis Series by clicking anywhere outside the custom name text box.

15.3.2. Analysis Series Plot Band Settings

You can configure Plot Bands on your Analysis in order to colorize the analysis chart background
surface in particular Ranges (for Y-axis values e.g. between 20°C and 30°C). Some Analysis Types
also allows configuring Plot Bands in particular Zones (for X-axis values) (see TODO: REF
XSection/Tilt section).

Plot Band Mode |N-:-r1e ‘“|

Mone
Analysis will not contain any plotbands.

Ranges

This mode will allow the creation of range plotbands
Column Colour
fane I I I

On the Analysis Settings page change the Plot Band Mode setting to Ranges.
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Click the Save button to apply the the Plot Band Mode selection.

‘ o Configure Analysis Plot Band X

Plat bands will be rendered on the chart surface as areas and can be used as
an indication of whether or not values are "healthy”. All plot bands apply to

the first axis and values are in terms of the unit that applies to this axis.

Name* Ideal |
From 20 | °C
To 30 | °C
Symmetrical ]

Caolor

The Configure Analysis Plot Band dialog will appear. Enter a name for your Plot Band and specify
the From and To values. Select the Symmetrical option if you want another plot band
symmetrical over the X-axis (e.g. if your plot band is between 20°C and 30°C then the
symmetrical plot band will be between -30°C and -20°C). Click Save to apply the Plot Band
values.

We see this Plot Band drawn on the analysis chart background surface later in the next section.

15.3.3. Analysis View

fé-Trimble 4D Control™ Project TestPrDject WTC +21 v o
m Charting and Analysis
Select Analysis A
—1=3=1  Configure Analysis
Heat Map Analysis (System Iﬁ E‘ m g y
Administrator) e
Marme* |M'_'||' First Mormal Chart Analysis |
HQ_Analysis (System
Adrministrator) g E E.. Analysis Type |Normal Chart i |
My First Normal Chart Analy;i* I,.L’ E‘ m Show Log ]
(System Administrator) —
View
Mormal (System Administrator) E‘ m

Sensor Selection 1 (System
Administrator) Iﬁ E * Create Copy

Click on the Analysis Icon in the Analysis list on the left or on the View button to view the
analysis.
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Below we discuss the features specific to the Normal Chart Analysis and some general Analysis
features. We will not discuss the general charting feature here that was already presented in the
Charts section.

ame

.| Observation Value per :
1 Dall:.r Temperature  MTemperature20min e Temperature Series Day Lit

Roof ; e .| Observation Value per .
2 e Temperature  MTemperature20min Temperature Series Hour Lin

The analysis shown below has two Analysis Series, each from the same Sensor Data Value Column.
The raw sensor measurements are temperature reading every 20 minutes. The Analysis Series (a)
is configured to be a Value per Day Summarized Data Set and the Analysis Series (b) is configured
to be a Value per Hour Summarized Data Set. The same observations will therefore be shown in
this analysis but from different Summarized Data Sets.

Regression and Exclusion Lock Tooltips Adjust Date Range Configure Y Axis Scaling

My First Normal Chart Analysis
From 1/10/2016 00:00:00 to 7/10/2016 12:00:00
- Roof Daily —— Roof Hourly = Plotbands |

35

1
30 ) ‘

5
1 Oct|2016 2 Octl2016 3 C}ctl2016 4 Uct|2016 5 Oct|2015 6 OctIZDIE 7 C}ct|2016

00:00 00:00 00:00 00:00 00:00 00:00 00:00
Show data tooltips Show legend Show range informaticn Line Width Point Marker Size
[l o 2 * | Min / Max v | | Medium v | | Medium ¥
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On the Analysis View, we see the blue Analysis Series (a) and red Analysis Series (b) plotted on
the same graph. Notice the plot band (1) on the chart background surface that we previously
configured in the Analysis Series Plot Band Settings section.

The Show range information (2) is set as Min/Max by default; the available settings for
Show range information are Disabled, Min/Max and various other standard deviation options.

Also notice that Analysis Series (a) (Value per Day Summarized Data Set) is plotted 2 hours after
midnight on each day. This is because our example project has a timezone of UTC+2 and the Value

per Day Summarized is calculated per UTC day and also shown at the end of each UTC day.

We will now discuss the Regression and Exclusions functionality on the Normal Chart Analysis.
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15.3.4. Regression and Exclusions

Click on the Regression and Exclusions button at the top of the Normal Chart Analysis.

X
Fit Regression Line To |Perhc-ur * 1 '| 0

Regression Type | Linear v |
Exclude Points From | MNone v |
30
25
20 2
15
10
5 T T T T T T
10ct 2016 2 Oct 2016 3 Oct 2016 4 Oct 2016 5 Oct 2016 6 Oct 2016 7 Oct 2016
00:00 00:00 00:00 00:00 00:00 00:00 00:00

Select the analysis series (1) to which you wish to fit the regression line. The regression line will
then appear on the chart (2). The default Regression Type is set to Linear, you can change this to
various other regression types.

Fit Regression Lline To | Mone v < 3 00:00

Exclude Points From | Per hour - 9 v | Restore Excluded Points * 4

30

25 —

Y20 -

15 4

10

5
1 O<:1|2016 2 Gct|2016 3 Octl2016 4 Oct|2[Jll5 5 0<:t|2016 6 Gct|2016 7 Octl2016
00:00 00:00 00:00 00:00 00:00 00:00 00:00

Select an Analysis Series for Exclude Points From to exclude points from an Analysis Series. The
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Fit Regression Line To will automatically show no regression line. This is to avoid clutter while
selecting exclusion points. Now, click on the points you wish to exclude (2). In the example above
we already excluded some points (1). The points you exclude will automatically be remembered
for this analysis.

Once you are finished excluding points you may select Fit Regression Line To (3) to show the
regression line you previously selected again. You will notice that the excluded points will neither
be displayed nor be used by the the regression fit. Point exclusion is useful if some points on the
series are outliers or incorrect measurements.

L
2016/10/01 0D:00:00
Regression Line 1 (-0.502 *C/day}
Regression Type: Linear
Model: ¥ = a + bx

Equation: ¥| = 18.415 — 0.502x (Where x in days.)

Floth

Slope: —-0.502 *C/day
Zero Interception Date: 2016/11/06 16:16:15

20 «F

Move the mouse cursor over the regression line to see a tooltip displaying the:
e Regression Equation: The equation of the regression curve on the chart area.
e Slope: The slope of the regression line. Only applicable if the regression fit is Linear.
e Zero Interception Date: The date at which the regression line will intercept the zero line
(y=0). This is also only applicable if the regression fit is Linear.

Click on the Restore Excluded Points (4) button the restore the points you excluded from a
particular analysis series.

15.3.5. Freehand Measurements

You can draw your own line to measure the slope between two points on the chart surface by
holding down the Ctrl key and clicking on any position on the chart. Continue holding the Ctrl key
and move your mouse to another position on the chart and click on the position to create the
measurement line.

Measurement 1 (~12,741739 °C/day) [ "2/Y5is
- Points 10/07 12:00:00 \
| == Roof Daily =+~ Roo| Start Point 33,692 °C day) = Measurement 1 (-12,741739 °C/day)
h 35— End Point: 28,110 °C ’ .

Duration 2
30 | 1 * 10:30:46

—.-‘< Zero Interception Date
2016/10/03 21:12:24
25 —

Slope
-12,741739 °C/day
w20 -0,530906 “C/hour

-0, 008848 “C/minute

15 — Click on any of the two points to remove this measurement. W

A line Measurement (1) with useful details will appear as a new chart series (2).
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15.3.6. Live Update

If your analysis is configured to use data range mode of Rolling Window, or if you defined a future
Analysis End Date, then the Live Update feature will be enabled on the analysis.

Regression and Exclusion Lock Tooltips Adjust Date Range Configure Y Axis Scaling Pause Live Update
29:47 o= 2 Live Update
I Start Live Update
Last 12 Hours

Click on the Start Live Update button on the top right hand corner of the Analysis View. The
button will change to a Pause Live Update button. An update counter will start and be shown on
the top left corner of the analysis chart. The particular update interval will automatically be
determined by the system according to the data frequency of the plotted analysis series.

ure).

15.3.7. Matched Data Series Concept

The Matched Data Series feature on the Normal Analysis type was specifically requested by the
mining industry. The reason for creating a Matched Data Series is to fit a regression line and
analyze the behaviour of a rock body over a period that is longer than the life of any particular
sensor. Of course this will only make sense if the two different sensors are installed in roughly the
same region.

This functionality is seen as a historical analysis and is only available in fixed date ranged mode.
Make sure your analysis is not configured to use a rolling window date range mode.

The functionality only becomes available if you have multiple series with the same Data Type,
Value Column (or component) and Reduction. Typically you need to create an analysis with
multiple Sensors of the same Sensor Type.

We will present an example setup of a Matched Data Series in a following section, but first we
will describe the two matched data series cases at a conceptual level:
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Case 1: Decommissioned before new Installation:

Sensor A existed at a location and was decommissioned before a Sensor B was installed at the
same location. The analyst wants to get an understanding of how the ground moved over the
entire period and the period in question is longer than the lifetime of either sensors.

For setup reasons, Sensor A and Sensor B may have yielded displacement values that are not the
same: for example it may have been that both sensors started at a displacement of zero.

Gap with no data

Sensor A Destroyed

d2D
Sensor B Installed
Sensor A

Sensor B

Jan Dec

The matched data series feature should enable the analyst to create a new series by joining the
series of Sensor A and Sensor B together. In doing so, one of the two series will be kept fixed (not
shifted up or down) and an offset will be applied to the other series (shifted up or down). These
options will be demonstrated below.

New Series

Portion from Sensor B with offset applied
Portion from Sensor A as is

Jan Dec

The series of Sensor A was fixed in the option above. Note that the series of Sensor B was shifted
up. A regression line can now be fit to the new series.
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d2D

New Series

Portion from Sensor B as is

Jan Dec

Portion from Sensor A with Offset Applied

The series of Sensor B was fixed in the option above. Note that the series of Sensor A was shifted
down. A regression line can now be fit to the new series.

Case 2: Decomissioned after new Installation:

Sensor A existed at a location and a Sensor B was installed at the same location before Sensor A
was decommissioned. The analyst wants to merge the series from Sensor A with Sensor B in order
to fit a regression line and analyze the behaviour of the rock body. To do this, the analyst needs
to specify the point in time that should be used for intersection purposes.

d2p

Portions that will not be
User defined point in time used

Sensor A

Sensor B

[~

Jan Dec

The matched data series feature should enable the analyst to create a new series by joining the
series of Sensor A and Sensor B together. In doing so, one of the two series will be kept fixed (not
shifted up or down) and an offset will be applied to the other series (shifted up or down).
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d2p

Segment from Series for Sensor B with offset
applied

Segment from Series for Sensor A kept

Jan Dec

The series of Sensor A was fixed in the option above. Note that the series of Sensor B was shifted
up. A regression line can now be fit to the new series.

d2D

Segment from series for Sensor B kept
fixed.

Dec

Segment from Series for Sensor A with
Offset Applied

The series of Sensor B was fixed in the option above. Note that the series of Sensor A was shifted
down. A regression line can now be fit to the new series.

15.3.8. Matched Data Series Example

In this section we present an exhaustive example configuration of matching three series
segments. Although in this example all three sensors have data over the entire period, the
configuration can be applied in a similar fashion if some sensors only have partial data. The
example configuration is more complicated that
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Regression and Exclusion LockTooltips | Adjust Date Range Hide Series Segment Matching

Position GNSSRT dN mm  Summarized by Minute Series are available for matching

1 (ADisplacements.dH)
nents.dH)

High Rise [HR] - Grosshoehenrain a nkirchen NetRS (ADisplacements.dH) |
High Rise [HR] - SaglerstraBe ]
@
Position GNSS RT  dE mm  Summarized by Minute Series are available for matching
Position GNSSRT  dH mm  Summarized by Minute Series are available for matching

150ci2014 150ct2014 150ct2014 150ci2014 150ci2014 150ci2014 150ct2014 150ci2014 150ci2014 150ci2014 150ct2014 150ct204 150ci2014 150ct2014 150ct2014 150ci204 150ct201
23:00 23:02 2304 23:06 2308 2310 21 214 316 2318 2320 232 1324 2326 2328 2330 2332

Click on the Show Series Segment Matching button to expand the configuration grid.

Note that you can click and drag the expanded grid control in order to view the analysis chart
area behind it. The grid will contain expandable groups. Each group contains series that could
potentially be matched together. (You cannot merge dN with dE for instance).

Test
From 2014/10/15 23:00:00 to 2014/10/15 23:32:02

-= High Rise [HR] - Grosshoehenrain (A Displacements.dH)
=== High Rise [HR] - SaglerstraRe (ADisplacements.dH)
=+ High Rise [HR] - Hoehenkirchen NetR5 (ADisplacements.dH)

257

204

mm

D.___w il

-104 Position GNSSRT dN mm  Summarized by Minute Series are available for matching.
Position GNSS RT  dE mm  Summarized by Minute Series are available for maiching
-15
Position GNSS RT mm  Summarized by Minute [Vly latched Group B
i High Rise [HR] - Grosshoehenrain =) 20141015 23:00:00 B
Bodaon 150 14 150ct2014 150ct2014 150ct201
2300 High Rise [HR] - SaglerstraBe ¥ (20141015 23:24:00 (C] E] 2328 2330 FEET)
High Rise [HR] - Hoehenkirchen NetRs B

Expand the group you want to work with and pick two or more series. As soon as you pick the 2nd
series, all other series which are not candidates to be matched will become temporarily hidden
on the analysis chart area. You can now specify a new name for the calculated series, or simply
use the suggested name. You can also specify a colour for the new series that will be created. Use
the up and down arrows to indicate the order in which segments should be taken from each
series. In our example above the order is the light blue series, purple series and red series.
Indicate which one of the series should be fixed (the first segment will be fixed by default).
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For each series, indicate the end date for the segment. This is the point up to which data will be
taken from that series to create a series segment. Normally this date would be the date of the
last available observation in that series. You can do this by entering the date or by clicking on a
particular point on the series on the chart surface. Note that the end date for the one segment
also serves as the start date for the segment taken from the next series. When you are matching
more than two series segments, then you need to ensure that the end dates for each segment is
in the same sequence as the series themselves.

For the series order in this example (light blue series, purple series and red series), we must
ensure that the end date for the light blue series segment is before the end dates of the other
series segments. We also need to ensure that the end date for the purple series is before the end
date of the red series. You will be presented with a validation error message if this is not the
case.

You can now click on the button to save the newly created matched series group.

From 2014/10/15 23:00-:00 to 2014/10/15 23:32:02

== High Rise [HR] - Grosshoehenrain (ADisplacements.dH)
=== High Rise [HR] - SaglerstraBe (ADisplacements dH)
-+ High Rise [HR] - hen NetRS (ADispl 4H) —= My Matched Group

“Fodan 150d2014 15002014 150204  150ci2014 1502014 150c2014  150ct204 150204  150ct2014  150ci2014 1501204 150ct204  150ci2014 1502014 1502014 1502014
2300 2302 2304 2306 2308 2310 212 2314 216 218 220 62 2324 232 2328 2330 2332

As seen above, the calculated series was added to the analysis.
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Regression and Exclusion Lock Tooltips | Adjust Date Range Hide Series Segment Matching
X

Position GNSS RT dN mm  Summarized by Minute Series are available for matching n (ADisplacements_dH)

nents.dH)

High Rise [HR] - Grosshoehenrain o inkirchen NetRS (A Displacements.dH)

High Rise [HR] - Saglerstralie (@]

Position GNSSRT dE mm Summarized by Minute Series are available for matching

HE

Position GNSS RT oH mm  Summarized by Minute Series are available for matching

mm

‘Bod014 1502014 15002014 1502014 150012014 150ci2014 15012014 150012014 150002014 150ci2014 150ci2014 150ci2014 150012014 150002014 150ci2014 150ci2014 150ct201
23:00 2302 23:04 23:06 23:08 2310 2312 2314 2316 2318 2320 232 2324 2376 2328 23:30 2332

Above we inspect the tooltips of the calculated series. You will note that an offset may be
applicable. In our example the purple series was kept fixed and has an offset of zero. You can
now fit a regression line to the calculated series, open the matched series configuration grid
again to create other matched series segments (e.g. for dE or dN) or change the settings of an
existing matched series.

It is important to note that if you edit the analysis and change certain aspects of either the

analysis or the series (e.g. Data Type, Sensor, Reduction, Value Column etc) then the matched
groups may automatically be removed.

15.4. Comparative Bar Analysis

A Comparative Bar analysis shows a data type component from multiple sensors on a bar chart for

comparison. You require sensors with a common Data Type Value Column to be able to create a

Comparative Bar analysis.
500

400

353.864 °F

300

Fahrenheit ("F)

200

96.232 °F

100

58.859°F 59.020°F 58.580°F

- —
T

Piezometer_Temperature ' TempSensor_Hohenbrunn Weather5tation2 ' WeatherStation3

WeatherStationl Datalogger_Temperature
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15.5. Windrose Analysis

A Windrose analysis shows a diagram depicting the wind direction and wind speed over a
particular period of time. This is helpful to determine the predominant wind direction and speed
over particular periods. You require at least one sensor with data types Wind Direction and Wind
Speed to be able to create a Windrose analysis.

B = 286 fi/s
B0 277 - 286 fr/
267 - 277 ft/
258 - 267 ft/
248 - 258 ft/
[0 239 - 248 fr/
M < 239 ft/s

wowm o A
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15.6. Tabular Analysis

A tabular analysis groups data type components of different sensors together in tables and shows

the various measurements on a single page. This is helpful to correlate observations between
different sensors.

Temperature (Summarized by Hour)
Temperature
Datalogger_Temperature 583998 °F Wind Direction (Summarized by Day)
TempSensor_Hohenbrunn | 71627 °F Wind Direction
WeatherStationl 349993 °F Wind Direction 1 172670 °

Crack Components 2D (Summarized by Day) Circle Readings (Raw Data)
dTangential HA
CrackMeter2D_Test oliekrokkenosterpikkelikkedisbobbe jakkesandstruispumatokkievis 72179 ft XSTP Roof — XStack East 83125 *

Temperature (Raw Data) Position GN55 RT (Raw Data)
Temperature MNoord
WeatherStationl 339.136 °F Saglerstrale 400 0021 fr

Show data tooltips ¥

04,/03/2015 00:51:28 04,/03/2015 00:51:48
[ || ]
04,/03/2015 00:51:36

Use the date slider bar to scroll through the observation time period to visualize the observation
changes over time.
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15.7. Tiltmeter Array Analysis

Tiltmeter array visualizes the tilt measured by an array of tiltmeters. You require at least one
sensor with the Tilt data type to be able to create a Tiltmeter Array Analysis.

The IPI Charts facility supersedes the functionality available on the Tiltmeter Array Analysis.
Please refer to the IPI Charts section for information about the various settings for Tiltmeter
Array Analysis.

IMPORTANT: If you make extensive use of tiltmeter arrays, we recommend that you define

IPI Sensors and use the IPI Charts functionality instead of Tiltmeter Array Analysis. The IPI Charts
functionality is performance optimized for visualising larger arrays of tiltmeters. Use Tiltmeter
Array Analysis only if you have historic tiltmeter, short tiltmeter arrays or tiltmeter arrays with
infrequent readings.

Till Tiltl
Frem 11/03/2014 19:00:00 15 11/03/2014 235959 From 11/03/2014 19:00:00 ts 11/03/2014 23:5959

Depth (mm)

S 2

-2 ¢
Displacement (mm}

Bisplacement (mm}

Srow data tocltips # Potcum caplacements # Separste chass Tieacl) W

15.8. Cross Section Analysis

The Cross Section Analysis chart plots particular observation values from different sensors
opposed to a distance axis. There is no restriction on the value columns that can be plotted on a

Cross Section Analysis.

A Cross Section Analysis is very similar to a non-cumulative Tiltmeter Array Analysis plotted on
the same chart. The distance between sensor observations on the distance axis can either be a
user defined distance or the distance between the sensors automatically calculated from the
sensor locations.
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Configure ¥ Axis Scaling Reset ¥ Axis Scaling

Cross Section
From 28/11/2016 00:00:00 to 5/12/2016 23:59:59

|~ dN —dH — d2D |
003 —
| —
5/12/2016 DB:27:37 (Every Epoch) 1
0.02 — Mon&_viaRTK_ISE (Position GN5S Integrated Survey.d2D)
E 0.025m
E Distance from Origin: 1,000 m
= dN: 0.024 m
0.01 dE: -0.005 m
~(dM® + dET): 0025 m
0 I I T I T I
0 200 400 600 300 1000 1200
Distance from Origin (m)
Show data tooltips v Show legend |+
28/11/2016 00:00:00 5/12/2016 23:59:59

5/12/2016 20:53:35

The Cross Section Analysis above plots the dN, dH and d2D observations against the distance
between the seven position sensors (the Segment Length Mode was selected as Calculated NE).
The locations of the seven position sensors are indicated on the map below. Moving the date
slider on the Cross Section Analysis will show how dN, dH and d2D on the different sensors vary
over time.

| ===
\ 1
] “ NnMIt‘terfe.lt.:I” 3
i annm ful 3 — !
et o i F Tz
abrunmer StraBE <~ P g gl ]
: i L 2B | . 2
] i | P Y
“ m
I } : ]
L) I
S e S —— | Arnikastrafe
B i f :
5 1
e — A== A
et £ Ediig 38 _5i8
I o B o 2
2 ® ' i %: o Y Bec 22 %
g L = [{l S5 HEn B
Txainzweqg : il Sr &
O = b V| 1 8%'
! M-
" 1 2 1 —
g = & §
. k- Tengelmannfft 11+ — =7
Marki_ £ S M 10 o
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15.9. Heat Map Analysis

Heat Map Analysis allows you to display custom Heat Maps on the maps view using arbitrary data
types. You can for instance create a Heat Map based on a length Data Type of sensors and define
Colour Stops for interpolation purposes.

Colour Stops

e
High 20m 30m m

2 Medium 10m 20m [ 1]

1 Low om  10m [ 1]
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16. Composite View

A Composite View provides the ability to display data visualization components in smaller panes
all on one page as a dashboard view. The dashboard view is useful in control room like
environment where there are large monitors that requires multiple charts/analyses/etc. on a
single monitor.

DIE Pro Barcelona (UTC +1) ¥
Home Charting and Analysis
Project Status ~ @
Charts
T
Number of sensors in project: 45 I A )
@ Scatter Plot e sensor data to be displays:
. Ok 45 | interface, view sensar
| : Es, latest sensor readings anc
| o [FICharts ensor state.
Number of alarms in project: 2 |
. Ok: 2 | S Analysis
Unacknowledged Events: 0 * o Composite Views | Groups
e =ensor groups to refer to grou

Navigate to the Composite View area via the Menu under Charting and Analysis or from the Home
Page.

16.1. View a Composite View

Composite views can be filtered by die options on the left hand side.
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Integrated Processing (UTC +1) > 4 o

Home Charting and Analysis
Select Composite View ~

Height Displacements
Hame Last 24 Hours

Start Live Update

Analysis Name

Custom View Name Height Displacements - Normal

40
204
01 Roof Edge (System @@@ £
Administrator) 01
[Height Displacements (System @ | 74 @ 20 r " " r " " r " " r " T
[Administrator) 15FeB 2015  16Feb2015  16FeD 2015  16Feb2015  16Feb2015  16Feb 2015  16Feb2015  16Feb2015  16Feb2015  16Feb2015  16Feb2015 16 Feb 201}
2200 00.00 0200 04:00 0600 0800 1000 1200 1400 16:00 1800 2000
Velocity RNHM Roof 1 (System @@@ . 8
Administrator) 1 Height Displacements - Bar Chart - Height Displacements - Table
T d0q Position GNSS Integrated Survey (Raw Data)
Add Compos £ aH
2 204 01 Roof Edge 39mm
g 04 02 Roof Centre 32mm
= 03 West Elevator 29 mm
= - T T T T T T T T T T T 1
0700 T o2 T 03 o4 ' 05 ' 06 ' 07 ' 08 ' 09 ' 1000 2000 RNHM 04 Inner Frame I
Roof Roof West Inner Inner Inner Roof East Blue RNHM RNHM Roof1
Edge Centre Elevator Frame Court Frame Fdge FlevatorBuilding South North 05 Inner Court 33 mm
N& Tnner Erama ELES >
2015/02/15 20:23.04 2015/02/16 20:23.04
1.00:00:00
2015/02/15 20,2304 - 2015/02/16 202304
e

To view a composite view simply click on the composite view in any of the area. The resulting
view will be displayed on the right hand side main page.

Height Displacements
Last 24 Hours

———TTTE

Start Live Update

|General Options
Height Displacements - Normal Show data tooltips
40
JComparative Bar Chart Analysis
20 Plot from zero O Plot zero line O
£
£
harts
0
Show range information | Disabled v
-20
15Feb2015  16Feb2015  16Feb 2015  16Feb 2015  16Feb2015  16Feb 2015  16Feb 2015 16 Feb 2
2700 00:00 0200 04:00 06:00 08:00 10:00 12:00f Line Width Fine v
Height Displacements - Bar Chart = He'1 Point Marker Size None =
T a0 Position GNSS Integrated Survey (Raw
£ aH
w20
@ 01 Roof Edge 108 mm
; 0 02 Roof Centre 101 mm
é 03 West Elevator 98 mm
s 20+ T T T T T T T T T T T 1
01 02 03 04 05 06 07 08 09 1000 2000 RNHM 04 Inner Frame. 9.2mm
Roof Roof West Inner Inner Inner Roof East  Blue RNHM RNHM Roof 1
05 Inner Court 104 mm

Edge ElevatorBuilding South North
v

NA Tamar Frama LY

Edge Centre Elevator Frame Court Frame

Most of the view settings for the different components in the Composite View are available. Some
settings that affect multiple graphs are available vai the Show Controls button on the top right.

16.2. Create a Composite View
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Select Composite View A

Name | |

Analysis Name | |

Custom View Name | |

Clear Search Add Composite View

Step 1: Click on the Add Composite View button in the left hand side.

Add Composite View

Marme* | | Date Range Mode | Rolling Window v

Layout Type [Four Panes «|  Rolling Window Width (24 | [Hours v

Enable Public Access o

Step 2: Complete the necessary information:
e Name: specify an unique name in the project for the composite view.

Two Panes - Horizontal o
Two Panes - Vertical =
Three Panes - Horizontal oo
Three Panes - Vertical =
Four Panes =S|
Three Pane Combo =
Four Pane Combo Ed
Six Pane Combo &R
Nine Panes 552
Three Pane Combo =]

T4D Control Web User Manual

e Date Range Mode: The date range of an analysis can be determined either by specifying a

start and an end date, or by specifying the rolling time window width.

(@]

Fixed date range: Use these date and time inputs to specify the analysis date range
in terms or project local time.

Rolling Window: Specify the time window which will determine the analysis date
range. The effective analysis date range will change on a continuous basis. Note:
Window widths of less than 1 minute may be affected by data latency.
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Date Range Mode |ROIIing Window

Rolling Window Width |1| | |Days Warning: Window widths of |ess than 1 minute may be affected by data latency.

e Enable Public Access: You can select this option to make your composite view publicly
accessible. This means that anyone with the particular public URL of the composite view
will be able to view the composite view without having to log into Trimble 4D Control.
Once saved, you can preview the public URL of your composite view by clicking on the
Preview button. You can then copy and distribute the public URL.

Configure Composite View

Narne* |Composite view x | Date Range Mode | Rolling Window v

Layout Type [Four Panes w|  Rolling Window Width ~ [24 | [Hours v

Enakle Public Access o] Public URL *

When you configured all the settings click the Save button.

Configure Composite View

Name* [Contral Room | Date Range Mode | Fixed Date Range
Layout Type [Three Pane Combo ~|  DateRange 2015/02/09 00:00:00 | to [2015/02/16 23:59:59 | [
Layout
¥ E

Step 3: A newly created composite view with the chosen layout will now be displayed.
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pryee. _ |

Element Type Empty v
Scatter Plot
Custom View
Chart

Analysis

Sensor Data Flow

Current Alarm States
Unacknowledged Alarm Events
Web Cam

IFI

Step 4: Add a view or graph to any pane by clicking the Edit icon on the specific pane and select
an option from the dropdown list. Based on the option selected additional options will appear
related to the specific view or graph. Refer to the relevant section in this manual for details on
the specific componet settings. Click the Done button to save the component to the particular

pane.

Step 5: Complete all the other panes in the composite view. It is not mandatory to fill all panes.
Every time a pane is saved with content, a related icon to the view or graph will be displayed
below the edit icon. You can click on the icon to go directly to that individual view or graph.

01 Roof Edge (System @ E @ LayOUt
Administrator)
I(onlrol Room (Wim Conradie) w@

Analysis
Height Displacements (System E E @
Administrator) b
Velocity RNHM Roof 1 (System EE@
Administrator)

[2015/02109 00:00:00 | to [2015/02/16 23:59:50 | ([

Name I Configure Composite View
Name* |CUM[0| Room \ Date Range Mode
Analysis Name L ]
) Layout Type [Three Pane Combo ~v|  Date Range
CosomViewName |
View
Add Composite View

01 Roof Edge - 3D

Step 6: Once all required panes are completed, simply click the View button or the composite

view in the left hand side list (as shown earlier).
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17. Alarms

This section shows you how to setup Alarm Definitions to monitor data flows from your Sensors.

Every alarm definition consists of one or more alarm condition. Alarm conditions are expressions
that are evaluated against the observation values from specified sensors. These conditions
determine when the alarm is triggered and in which state the alarm is. A triggered alarm can
dispatch notification events describing the conditions that triggered the alarm. Notifications can
be escalated according to preset rules.

&Trimble. 4D Control™ ' ~ 25/10/2016 10:3457 M o | 9 System Administrator (Admin)
| Sensors [ TerainView | Chartingand Analysis | Menitoring P T T —

Project Status A o

— .
Number of sensors in project: 45 | Senso ) .

g Configur 3£  Logs in

. Ok: 45 | (I( }) the web

| propertiy

| current s |  System Status
Number of alarms in project: 2 |

| Sensors ™
. Ok: 1 . « .  Reports

Navigate to the Alarms area via the Menu under Monitoring or from the Home Page.

17.1. Add a Basic Alarm

In the Alarms section you can search for existing alarms using the filters provided. Changing the
search filters will automatically update the Alarms in the list below.

#2Trimble 4D Control™

Select Alarm Definition A~
Owner All v

Data Type All A
Sensor Type All v
Sensor Group All v
Alarm State All v
Alarm Name l:l

Clear Search Add Alarm Definition *

Target Displacements (OK)

|
Total Station Displacements (0K
Total Station Displacements
Rolling Reference (Attention ‘ E o

Step 1: Click on the Add Alarm Definition button to add a new Alarm.
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Add Alarm Definition

Mame* Evaluation Frequency* Condition Merge Order
Revision 0 Evaluation Window o] Notification granularity  Alarm status changed
Enabled
Owner System Administrator From Time of Day : Customize messages No
Description To Time of Day : Require Acknowledge Mo
]

The Add Alarm Definition page will display the following editable fields:
Name: A name for the alarm that is unique in the Project.

e Description: A custom description of the alarm.

e Evaluation Frequency: The rate at which the alarm checks whether or not the conditions
for the alarm are satisfied.

e Evaluation Window Enabled: Enable an evaluation time window if you want your alarm to
only evaluate observations in a particular time interval per day. If the To Time of Day is
less than the From Time of Day then the interval wraps around midnight starting at the To
Time of Day and ending on the From Time of Day of the next day. Only observations inside
this daily interval will be evaluated by the alarm, any observations outside this time
interval will be ignored by the alarm.

e Condition Merge Order: This option will determine how the statuses of individual alarm
conditions belonging to this alarm definition are rolled up in order to determine a state for
the alarm definition.

Enter appropriate field values and click the Save button to create an Alarm Definition.

Configure Alarm Definition (Disabled) - OK

Name* Eualuaton Frequency’ Condition Merge Order

Revisian 0 Evaluation Window I Metification granularity  Alarm status changed
Enabled

Owner System Administrator Fram Time of Day : Customize messages Ne

Description Te Time of Day : Require Acknowledge Mo

Create Copy Notification Messages Netification Recipients Batch Files

Condition Configuration (Alarm Disabled) - Current State (OK)

[ hda conaion B0

Step 2: Click on the Add Condition button.
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@ Configure Alarm Conditicn X
General

Merge Operand Where

Data Type | Position Terrestrial r |

Sensor Link Mode |AII Sensors in Sensor Group v |

Sensor Group | 5 Group Sensor ¥ |

Selected Sensors 4

Value Column | dM v |
Condition Type |Db5er-.ration Maniter d |

Back Mext m

Mew alarm condition

Step 3: The Add Alarm Condition dialog will show the General tab. Complete the fields:

e Merge Operand: The merge operand controls how condition evaluation results will be
rolled up to determine an alarm evaluation result. For the first condition it is not
applicable but any additional conditions can be concatenated via the logical Boolean
operators AND or OR.

Merge Operand | And T |

Data Type: The Data Type which you wish to monitor with this Alarm Condition.

e Sensor Link Mode: The Sensor Link Mode allows you to link your Alarm Condition to either
specific sensors, all sensors of a particular Sensor Type or all sensors of a particular Sensor
Group (see Sensor Groups). In the example above we selected All Sensors in Sensor Group
link mode and we selected the Sensor Group “S Group Sensor” with 4 Selected Sensors.
Value Column: The Value Column which you wish to monitor with this Alarm Condition.
Condition Type: The Condition Type can either by the Observation (default) or the
Velocity calculated from the Observations. You can only monitor velocities if you selected
a Positional Data Type for the Alarm Condition. Velocity values are calculated as the slope
of a linear regression line fitted to observation values within a rolling time window. A new
velocity value is calculated with each new observation value that becomes available.

Click Next to continue to the next tab.
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Confi Alarm Condition X

Velocity Caleulation Window | 3 Howrs r |
Threshold Evaluation |In1.rerse Velocity v |
Infinity Eagerness | True Infinity Only v |

Velocity Step: If you selected the Observation Type as Velocity in the previous tab, then an
additional tab called Velocity will be available. The configuration on this tab determines how the
velocity is calculated and presented.

Complete the fields:
e Calculation Window: Specify the width of the rolling time window over which a linear
regression line should be fitted in order to calculate the velocity to be monitored.
e Threshold Evaluation: Specify whether the alarm condition thresholds should be
configured in terms of Velocity (v) or Inverse Velocity (1/v).
e Infinity Eagerness: Applicable for Inverse Velocity. This property controls how soon
infinity is assumed when a value close to zero is inverted.

Click Next to continue to the next tab.
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@ Configure Alarm Condition X ‘

Evaluation Evaluation Mode | Latest available value v

This made will evaluate the alarm condition based on the latest available
observation value. For relative canditions, the reference value will be
determined as the last observation value before the effective reference
date.

Step 4: On the Evaluation tab select the Evaluation Mode:

e Latest available value: Evaluate the latest available observation for the Sensor(s). In this
Evaluation Mode using relative values, the Reference Value is the last observation value
before the Effective Reference Date.

e Average of X latest values: This mode will evaluate the alarm condition based on the
average value of the last X number of observations. For relative conditions, the reference
value will be determined as the average of the last X observation values before the
effective reference date.

e Peak (any): This mode will evaluate the alarm condition based on the most severe peak
value (high or low) that occurred since the previous evaluation. For relative conditions,
the reference value will be determined as the average of the last X observation values
before the effective reference date.

e Peak (local maximum): This mode will evaluate the alarm condition based on the highest
value that occurred since the previous evaluation. For relative conditions, the reference
value will be determined as the average of the last X observation values before the
effective reference date.

e Peak (local minimum): This mode will evaluate the alarm condition based on the lowest
value that occurred since the previous evaluation. For relative conditions, the reference
value will be determined as the average of the last X observation values before the
effective reference date.

In the last four Evaluation Modes listed above, if using relative values, the reference value will be
determined as the average of the last X observation values before the effective reference date.

The Peak Evaluation modes are useful for monitoring sensors with observation frequency higher
than than one observation per minute, such as accelerometers.

Click Next to continue to the next tab.
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[ @ Configure Alarm Conditicn X ‘
Absolute [ Relative | Relative Measurement (4] v |
Thresholds
Reference Date Mode | Rolling Offset v |
Reference Value Offset |12 | | Hours v |
Selection Mode |Clusest il |
Comparator | [l=y v |
Unit | Millimeters (mm) v
Decimals | 3 r |
Attention Thresheld |1D.EH]EI' | mm
Warning Threshold |15.L'H]EI' | mm
Alarm Threshaold |2EI'.L'I'DEI' | mm

Back Mext m

Edit alarm condition #1

Step 5: On the Thresholds tab complete the fields:

e Absolute / Relative: Monitor absolute or relative measurements.

e Reference Date Mode: If relative measurements were selected in the previous option, you
can specify the reference date mode as Rolling Offset or Specific Date here.

e Reference Value Offset: If Rolling Offset was selected for Reference Date Mode in the
previous option then you can set the reference date offset here.

e Reference Date: If Specific Date was selected for Reference Date Mode, then you can
enter the fixed Reference Date here.

e Selection Mode: If relative measurements were selected, then you can choose how the
reference value is selected here.

e Comparator: Specify the comparator that should be used to evaluate the alarm condition.
Here X denotes the measurement that might trigger the alarm and Y denotes the threshold
or specific value with which X is compared.

Unit: The unit used to define thresholds for the Alarm Condition.

e Decimals: The number of decimals used to define thresholds for the Alarm Condition.

e Thresholds: These specify the three states that the condition can trigger, starting at
Attention, then Warning and finally Alarm.

Click Next to continue to the next tab.
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‘ G Configure Alarm Conditicn X
Enable Std. Dew. Filtaring | Mo v
Filter Value 5.0000000 mm

Std. Dewviation Filter

Standard deviation filtering can be used to avoid the tniggering of

alarm events based on observations of poor quality. When standard

deviaticn filtering is enabled, then chservations with standard
deviaticns larger than the filter value will be completely ignored by the

alarm evaluation process.

This filtering is applied regardless of the selected evaluation mode
(latest, average or peak) and is used to obtain both the cbservation

value and the reference observation value (for relative conditions).

Setting this value toc low may result in a scenario where no
chservations are detected - which may cause "no data” alarms (if
enabled).

Back Mext m

Edit alarm condition #1

Step 6: The settings on the Standard Deviation Filter tab allows you to configure the Alarm
Condition to not trigger the alarm on poor quality observations.

When standard deviation filtering is enabled observations with standard deviations larger than the
filter value will be ignored by the alarm evaluation process. This filtering is applied regardless of
the selected evaluation mode (latest, average or peak) and is used to obtain both the observation
value and the reference observation value (for relative conditions).

Setting this value too low may result in a scenario where no observations are detected - which
may cause a configured No Data Alarm to trigger (discussed in the next Step below).

The available fields are:
e Enable Std. Dev. Filtering: Specify whether standard deviation filtering should be
enabled.
e Filter Value: Observations with standard deviations larger than this value will be ignored
by the evaluation of this Alarm Condition.

Click Next to continue to the next tab.
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ii Cmﬁ% Alarm Condition X

Enable Mo Data Alarm |"|"es v |

Mo data time window |3 | | Hours T |

Mo Data Alarm

When enabled, these settings will cause an alarm to be raised if the

sensor did not receive any data for the specified amount of time.

Step 7: The No Data Alarm tab allows you to enable a No Data Alarm to be raised if the sensor
did not receive any data for the specified period of time. Complete the fields as required:

The available fields are:
e Enable No Data Alarm: Specify whether a no data alarm should be triggered.
e No data time window: If no observations are found for this this window of time, then a No

Data Alarm is triggered.

Click Next to continue to the next tab.

ii Cnnfﬁ Alarm Condition X

Trigger threshold type I Any T I

The alarm condition threshelds can be specified to trigger when any
sensor, all sensors, a percentage of all the monitored sensors or an

absolute number of sensors violates a condition thresholds.

Trigger Threshald

Step 8: The Trigger Threshold tab allows you to configure the alarm condition thresholds to
trigger when Any monitored sensor, All monitored sensors, a Percentage of the monitored sensors
or an absolute Number of the monitored sensors violates the condition threshold.

Click Next to continue to the next tab.
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| @ Configure Alarm Conditicn X |
Show on Map |"|"E~: r |
Map Laysr Name* |Dem|:r Alarm Layer |

Enable this option if you would like to add an interpolated image layer

to the maps page based on the latest available evaluation results of

Heat Map

this alarm condition.

The interpolated image will be obtained by performing an inverse
distance weighted interpolation between the values obtained from
each sensor linked to the alarm. The "Attention”, "Waming" and
"Alarm" thresholds will ke used for colour interpolation.

Linking a higher number of non co-located sensors to the alarm
condition will generally yield better interpolation results.

Step 9: The Heat Map tab allows you to configure a Map Layer that represents the particular
Alarm Condition.

Click Done to complete your Alarm Condition configuration.

Configure Alarm Definition (Disabled) - OK

Mame* Evaluation Frequency* Condition Merge Order | And before Or A
Revisian 0 Evaluation Window (] Notification granularity  Alarm status changed
Enabled
Chwner System Administrator Customize messages No
Description Require Acknowledge No
-

Enable Alarm Notification Messages Notification Recipients

Condition Configuration (Alarm Disabled) - Current State (OK)

Add Condition

Merge Data Type | Sensor Evaluation | Cendition Reference Attention | Warning Alarm No Data
Operand Link Type Date Threshold | Threshold | Threshold | Threshold
Mode

All N 2 2 2

g e e 1]
Posion >N latest o Disableq  MEN=  MuEY=  aeEB=
Terrestrial n Value alcuiation S 10.000 15.000 20,000 Eais

Senser
mm mm mm
Group

Add Condition Enable Alarm

The Alarm Condition should now appear in a table at the bottom of your Alarm Definition.

1  Where
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17.2. Configure Alarm Conditions

The Alarm Conditions of an Alarm Definition are listed in a table at the bottom of an Alarm
Definition. You can edit an Alarm Condition by clicking on the relevant table row.

Condition Configuration (Alarm Disabled) - Current State (Alarm)

Add Condition

Merge Data Type Sensor | Evaluation | Condition Reference | o Filter Attention | Warning Alarm No Data
Operand Link Type Date Threshold | Threshold | Threshold | Threshold
Mode

Al
e e e [ N
fEEEE AdEY|=  AdEH|= AdEY|=

Positian n etz : :
boWhe® ferrestrial " Value  Coiculetion 12Heurs Disabled - y5000 35000 20000
mm mm mm

Group 1 2 3

@B g
dH’-‘)| dH‘)| Disabled

10.000
mrn;‘day mmy/day

Alarm conditions of an Alarm Definition are joined using AND or OR to make up the
Alarm Condition Expression.

You can change the order of the Alarm Conditions in the Alarm Condition Expression by using the
Up and Down icons (1). Use the Delete icon (2) to remove an Alarm Condition or the
Copy icon (3) to create a copy of the particular Alarm Condition.

Each Alarm Condition evaluates data from a set of Sensors. Click on the Information icon (4) next
to an Alarm Condition to expand the list if sensors evaluated by the particular Alarm Condition.

The next section describes how the Alarm Alarm State is calculated.

17.3. How Alarm Conditions are Evaluated

In the previous section we created Alarm Conditions for our Alarm Definition.
This section explains how the Alarm Alarm State is determined using the Alarm Conditions.

An Alarm State (Okay, Attention, Warning or Alarm) is designated at three levels:
1. Alarm Definition Level: The Alarm Definition Level Alarm State is calculated using the
Alarm Condition Expression.
2. Alarm Condition Level: The Alarm Condition Level Alarm State is calculated according to
the Sensors associated with that Alarm Condition using the configured

Trigger threshold type.
3. Sensor Level: The Sensor Level Alarm State is calculated according to the Alarm
Condition thresholds evaluated against the sensor data.
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If multiple alarm severities are triggered on a particular level, then that level is assigned the
most severe Alarm State.

D:t:Tvpe Sens va 'tlon Condition '
T,'pe oId

NidN? = gE? +
dH=;| = 111000

17990
mm/day
(11/10/2016
06:37:00)

5793 mm/day
(11/10/2016
06:37:00)
5.687 mm/day
(11/10/2016
06:37:00)
@ 4636 mm/day
52 (Position Terrestrial Velocity) (11/10/2016
06:37:00)

In the example above, under the second Alarm Condition the Sensor “S3” exceeds the Alarm
Threshold (117.990|] = 15.000). The Sensor Level Alarm State for this particular sensor is
therefore Alarm.

17.980] = 10.000

53 (Position Terrestrial Velocity)

54 (Position Terrestrial Velocity)

e © Q

51 (Position Terrestrial Velocity)

In the example above, the second Alarm Condition Alarm State is Alarm, because the

Trigger threshold type is set to Any and the worst Sensor Level Alarm State is Alarm from
Sensor “S3”. (Notice that Sensors “S4” and “S1” have the Sensor Level Alarm State of Attention,
which is less severe than Alarm).

In the example above, the Alarm Alarm State is Alarm, because the Alarm Condition Expression
evaluates to Alarm: [Alarm Condition 1] OR [Alarm Condition 2] (OK OR ALARM = ALARM)
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17.4. Configure an Alarm

This section describes additional configuration options on an Alarm Definition.

Configure Alarm Definition (Disabled) - Alarm

Name- Evaluation Frequency” Condition Merge Order
Revision 0 Evaluation Window (] 1 * Metification granularity  Alarm status changed
Enabled
Owner System Administrator 2 * Customize messages No
Description 3 * Require Acknowledge No
.4 5 6 7

Enable Alarm Notification Messages Notification Recipients

Additional alarm configuration options are available on an Alarm Definition with configured
Alarm Conditions. This section only shows you how to start configuring either of the additional
configuration options, we will discuss how the configure each option in subsequent sections.

Click on either one of the labels Notification granularity (1), Customize messages (2) or the
button Notification Messages (4) to bring up the Notification Message Settings dialog.

Click on Require Acknowledge (3) label or the Notification Recipients (5) button to bring up the
Notification Recipients dialog and configure when which users should receive notification events

from this Alarm.

Click on the Batch Files (6) button to configure batch files to be executed when alarm events
occur.

Click on the Webcams (7) button to configure which webcam(s) information should be included in
notification events from this Alarm.

Click on the History (8) button to view Alarm Event History of this Alarm.

17.4.1. Notification Granularity

T4D Control Web User Manual

O Motification Message Settings X
| General Options

Notification granularity | Alarm status changed - | *

Customize messages | Mo r |

The Notification granularity determines when an alarm Notification is sent.
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There are three levels of Notification granularity which corresponds to the three levels where an
Alarm State is designated (see How Alarm Conditions are Evaluated):
e Alarm status changed: Send a notification when the status of an Alarm changes.
e Condition status changed: Send a notification when the status of an Alarm or the status
of an Alarm Condition changes.
e Sensor status changed: Send a notification when the status of an Alarm, the status of an
Alarm Condition or the status of a Sensor changes.

17.4.2. Customize Messages

Generally it is not necessary to make changes to the Alarm Notification messages, because the
application automatically builds up detailed messages for Alarm Notifications.

G Motification Message Settings X

General Options

MNotification granulanty | Sensor status changed v |

Customize messages | Yas v |

You can however customize the alarm notification messages. The exact messages sent in the
notification can be customized per Alarm State level. One or more of these Notification Message
Customization tabs will appear depending on the Notification granularity you selected.

G Motification Message Settings X

Alarm Level Alarm Message* {Alarm5tate} was triggered on {AlarmMame} at
{EvaluationDate}

Warning Message® {Alarm5tate} was tnggered on {AlarmMName} at
{EvaluationDate}

Attention Message® {Alarm5State} was triggered on {AlarmMName} at
{EvaluationDate}

OK Message* {AlarmMame} is in state OK

Mo Change Message*  [{AlarmName} had no change in status]

[ Alarm Name J[ Alarm State J[ Evaluation Date J[ Revisicn ]
[ Previous state J[ Change Granularity J

At each level, different Tags are available. These tags can be used to embed contextual data into
the custom message. When a notification is generated, a resulting message will be built up based
on the evaluation of alarm definition, the evaluation of each of its conditions and the evaluation
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of each sensor linked to a condition. Hover your mouse cursor over each tag to identify what
information the tag will insert in your custom message.

17.4.3. Enable Require Acknowledge

Q Natification Recipients x

General Options

Require Acknowledge | s v

Escalation Interval* |2 | | Hours r |

On the Notification Recipients dialog you can set Require Acknowledge to Yes for Alarm
Notifications to require acknowledgement. If the Alarm is triggered, then a first notification
message is sent immediately. If the Alarm is not acknowledged by a recipient of the first
notification before the Escalation Interval expired, a second notification message is sent.
Similarly,

if the Alarm is not acknowledged by a recipient of the second notification before the Escalation
Interval expired, a third notification message is sent.

It is important to note that alarms that requires acknowledgements will peg the alarm state of
the sensors triggering the alarm at the particular alarm level until a user acknowledged the alarm
notification.

17.4.4. Manage Notification Recipients

(U Netification Recipients X

The user groups and or users that will be notified when an attenticn,

1st Motification warning or alarm event takes place.
Motify User Groups [ﬂ items selected - ]
Motify Specific Users 11 iterns selected - ]

You can configure the recipients of Alarm Notifications by selecting a Group of Users (all users in
a specific Role) or individual users.

17.4.5. Alarm History and Alarm Charts

You can view the Alarm Event History by clicking on the History button next to the Webcams
button.
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Alarm 1

Date Range[2015/0812 00:00:00 | to [2015/0818 23:50:50 |* .

Acknowledge All

Alarm
2015/08/17 03:36:01 Alarm 1 17 status q 1 Warning E

changed

Alarm
2015/08/17 03:35:15 Alarm 1 16 status q 1 Warning E @

changed

With
2015/08/17 03:33:19 Alarm 1 15 every 1] QK Not Required

evaluation

Here you can view all the alarm events of the particular alarm. You can also acknowledge alarm
notifications or view who acknowledged an alarm notification.

Target Displacements

Date Range [11/5/2016 00.0000 | to [11/11/2016 23:59:59 | .

Acknowledge All
EEER: | - EREN

Alarm
o Target
11/11/2016 11:37:00 Displacements = status 4 L oK @ ‘ *

changed
Date Range [11/11/2015 0737:00 | to [11/112016 115700 | [l |
Target Displacements Alarm Condition 1: "[(dN*® = dE*)| > [X]" =
- - \
—o- T20 (Position Terrestrial d2D) —+ T29 (Position Terrestrial. d2D) -= T9 (Position Terrestrial.d2D) —— T31 (Position Terrestrial.d2D) d
=+~ T33 (Position Terrestrial d2D) -+ T2 (Position Terrestrial.d2D) =+ T4 (Position Terrestrial d2D) -m= T11 (Position Terrestrial. d2D) I
=+ T35 (Position Terrestrial. d2D) -* T14 (Position Terrestrial. d2D) - T16 (Position Terrestrial. d2D) =+~ T1 (Position Terrestrial. d2D) ] bands
3 dmos, Event Date

‘ L
0.004 — l—l—\ Y —e——s

£ 0002 —H

TSNS

-0.002
11 NOL’ 2016 1 I‘~.I<:|\5I 2016 11 NOLEDIE\ 11 NDL’ 2016 1 I\.IcnlI 2016 11 NOLEDIE\ 11 No\l.f 2016 11 NO\l-' 2016
08:00 0830 09:00 09:30 10:00 10:30 11:00 11:30

Click on the Chart (1) icon to expand the Alarm Charts for a particular Alarm Notification.

An Alarm Chart is shown for each Alarm Condition (example above has only one condition). Each
Alarm Chart shows the data readings from the Sensors associated with the particular Alarm
Condition. The moment in time when the particular Alarm Event happened is indicated by a
vertical line (2) over the Alarm Chart. Any No Data readings are shown as large red plots vertices
(3) on a chart series.

Click on the Logs (4) icon to open and view the associated Log entry for the Alarm Notification.
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17.4.6. Attach video clips from Webcams

[ @ Webcams X

The "Additicnal Information” email notifications generated for alarm events can

include video clip attachments from webcams linked to the alarm definition.

Linked Webcams 0 items selected -

One or more video-capable webcams can be linked to an alarm definition. When an alarm event
is triggered an additional notification email is sent and includes a video clip attachment. This clip
originates from the associated webcam and covers the period before and after the event
occurred.

Next to the video clip an alarm chart is also attached to the email. The alarm chart illustrates the
most relevant sensors observations involved in triggering the alarm together with other
information relevant to the alarm. Typical illustrations are alarm events, notifications events and
attention, warning and alarm thresholds.

17.4.7. Batch Files

You can create custom Batch Files to be executed on alarm events. These batch files can receive
information about alarms and trigger events or record data in external systems.

@ Batch Files x

The fields below allow you to configure rules whereby batch files can be executed
based on the alarm evaluation results. Batch files cannot be uploaded through the

web interface and must be placed on the web server by a network administrator

Execution Granularity | With every evaluation - |
Batch File Selection |Single File ""|
Batch File | Mone v |

Save

The following fields can be configured:
e Execution Granularity: This setting determines when the batch file should be executed.
The value available are With every evaluation, Alarm status changed, Condition status
changes, sensor status changed.
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e Batch File Selection: Determines if a Single batch file or a State Specific batch file should
be executed. For the State Specific batch file setting, you can configure a batch file to be
executed for each Alarm State (Okay, Attention, Warning or Alarm).

e Batch File: select the batch file to be execute on alarm events. Trimble 4D Control Web
will show you a list of all the batch files found in the /Executables folder on the server.

Batch files are executed with as the local user IUSR and with a standard set of batch file
parameters described in a file under /Executables/README. txt

17.5. Enable and Disable Alarms

An alarm needs to be Enabled to start monitoring sensor data flows and send Alarm Notification.

Alarm 1 (Disabied) >[4 [ crable Alarm |

You can Enable an Alarm by clicking on the Enable Alarm icon next the the alarm name in the
alarm list, or by clicking on the Enable button on the alarm edit window. An enabled Alarm
cannot be edited. If you wish to change the details of an enabled Alarm you would need to first
disable the Alarm.

Alarm 1 (0K) ...,

You can Disable an Alarm by clicking on the Alarm icon next the the alarm name in the alarm list,
or by clicking on the Disable For Edit button on the alarm edit window.

17.6. Managing Alarm Notifications

This section explains how to interpret Alarm and Alarm Condition statuses and possible user
workflows of how to investigate the cause of an Alarm Notification.

The number of unacknowledged events can potentially increase if actual events are not
investigated and acknowledged. A well maintained project should have zero or very few
unacknowledged events.
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Project Status A~

Number of sensors in project: 46

. Ok: 15

Current Sensor Data Flow 46 !
. Group Sensor: 1
. Target Position Sensors: 41

. Total Stations: 4

T4D Control Web User Manual

Pro Barcelona (UTC

Sensors
: Configure sensor data to be displayed in
(( }) the web interface, view sensor
properties, latest sensor readings and
current sensor state.
Sensors
Sensor Groups
Create sensor groups to refer to groups
of sensors, or to define representative
calculation sensors.
Sensor Groups
Custom Views
View sensor location, data and state on
user supplied images, with data updates
at specified time intervals.
Custom Views Webcan
Charts
View the selected data series of a single
’ ' sensor in a simple chart.

A summary of alarm states is displayed on the Home page. Click either on Number of sensors in
project, Number of alarms in project or Unacknowledged Events to navigate to the Alarms

Overview Page.

Notice the Current Sensor Data Flow display. This is discussed later in the System Status section.

Alarms Status

Number of alarms in project: 4 Unacknewledged Events:

Unacknowledged Events

Acknowledge All

Granularity

23:16:00

30

15

Notifications

Alarm
e Rolling Ref 3 status
o changed

The Alarms Overview Page is also the default landing page when you navigate to Alarms from the
Main menu. This page shows a list of unacknowledged events. If you are in charge of responding

Trimble 4D Control Web User Manual version 5.0

Page 193



& Trimble. T4D Control Web User Manual

to an alarm that triggered, you can click on the Flag icon of a listed Alarm Notification to
acknowledge that you have responded to the alarm event. Normally the person reviewing the
cause of an alarm event would also log additional comments in the relevant Log entry (discussed
in the Logs section). Acknowledging an alarm event will also automatically add a Log entry.

An acknowledged event will disappear from the list.

Demeo Alarm (Alarm) -

Vertical Alarm (Attention -

If you want to review past or active alarm events on a particular Alarm, you can navigate to the
particular Alarm the list of alarms on the left hand side and click on the History icon. Or you can
click on the name of the Alarm and click on the History button on the alarm edit page.

From the Alarms Overview Page you can also have a peek at the log event generated by a
particular Alarm Notification by clicking on the Log icon.

() Attention: Rolling Ref x

Alarm Definition Rolling Ref revision 3 (Barcelona) changed from OK to Attention during evaluation as at 2016-11-11 -
12:07:00 (project local time).

Condition 1 attention threshold "|A Position Terrestrial.d2D)] = 4.000 mm" viclated.
Sensor "54” (IDx 49) yielded "4.972 mm" which violated the attention threshold.

Condition 2 remains in the OK state.

Condition 3 attention threshold "|A Position Terrestrial.dE| = 4.000 mm® viclated.
Sensor "547 (IDx 49) yielded "-4.860 mm" which violated the attention threshold.

Comments 0

A pop-up will show the log details about the event. If notifications settings were activated when
the particular Alarm Event occurred, then you should also have received and email or SMS with
this text.

For more detailed analysis it might be necessary to review the graphs that led to the trigger of
the event:
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Click on the Chart icon to show the Alarm Charts for the particular Alarm Event (see section
Alarm History and Alarm Charts). We now explain the Alarm Charts in more detail.

17.6.1. Alarm Charts

Alarm Charts provide visual information about an Alarm event and could assist in analysing the
cause of the event.

Show

Date Range [2016/01/18 19:57:15  to [2015/01/19 005715 | [

test TREND Alarm Condition 1: “|dN| >= [X]"
L-— FenstSTP_Sensor (Trend Position Terrestrial.dN per Hour) + Plotbands [ LDQSJ

0075 Event Date

= —
B —
o —
F Mm
£
£
—— | I | | — | | | | |
0005 I 1 1 \.l//r I | I I |

-0005 g Jan 2015 18Jan2015 18Jan 2015 18Jan2015 18Jan 2015 18Jan 2015 18Jan2015 18Jan 2015 18 Jan 2015 18Jan 2015 16Jan 2015 18 Jan2015 19Jan 2015 19 Jan 2015 19Jan2015 19 Jan 2015
210 2115 2130 2145 22:00 2215 2230 22:45 2300 2315 2330 2345 0000 0015 0030 00:45

The purple line in the Alarm Chart above indicates the effective sensor readings.
The vertical black line indicates when the event has happened.

The horizontal lines (orange => green =>red) indicate the change in alarm states. Normally it
should be all green (which is the OK state), but for this example we used very sensitive (low)
thresholds to trigger the states.

The starting point of each line is where the event happened that triggered the state. Note that
the red line starts from the vertical black line, which is the time where the event happened that
we are inspecting.

The dots on the graph at the event changes indicate the first, second and final notifications that
were sent out (depending on the configuration and/or escalations that happened). Move your
mouse cursor over the points to display pop-ups containing more information.

The white area on the graph indicates the OK state for the effective sensor readings. The
Attention, Warning and Alarm colored Plotband areas on the chart indicates where the particular
Alarm Condition would evaluate to the appropriate Alarm State.
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18. Logs

The Logs section shows information on events (or log entries), such as alarms, projects, hardware
events, seismic events, accident events and blasting events.

Alarm events (see Alarms) automatically creates log entries. Other events are manually entered
into the system. Users can discuss log entries online by adding comments and file attachments.

#&-Trimble. 4D Control™ - - 25/10/2016 10:3457 M o | 9 System Administrator (Admin)
Monitoring
Project Status a G
A Alarms
S
Number of zenzorz in project: 45 | Sqnso )
70 € N af Logs in
. Ok: 15 | (( Jj! théen
| propertiy o
| current 5| | 4  System Status
Number of alarms in project: 2 |
| Sensors ]
. Ok: 1 w o Reports

Navigate to the Logs area via the Menu under Monitoring or from the Home Page.

18.1. Add a Log Entry

& Trimble. 4D Control™

m Meonitoring
Quick Select 4
Select Parameters i Add New Log *
11/08/2015 00:00:00 | te [17/08/2015 23:50:59 |* u Refresh Interval
Tie C——— | |Logs
Log Type ‘Warning Events v
n Event Time: 17/08/2015 03:36:01 Warning: Alarm 1
User All v ime:
Event End Time: Alarm Definition Alarm 1 revisi
Log Type: Warning Events
Add New Log Uszer: Automated Process Condition 1 waming threshold
Sensor "0 Temp” (ID: 39) yield:
Configuration ™
Links
Alarm Definition: Alarm 1
] 0 Comments +

Step 1: Navigate to the default log landing page and Click the Add New Log button.
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() Add New Log x
Title* | |
Log Type* | Project Events \a
Event Time 117/08/2015 11:43:12 |

Event End Time |

Description”

Filename Size Status

() Add Files 0b 0%

Allowed files: bmp, png, jpg, jPeg

e [ Garel

Step 2: The Add New Log dialog will appear. Complete the necessary fields as required:

e Title: Name of the event.
Log Type: The type of event. We will later show how you can create additional Log Types.
Event Time: The date and time the event happened.
Event End Time: The date and time it ended for the log entry. This field is optional.
Description: An explanation of what happened.
Image File: You can attach an image to a log event.

Click the Save button to create the new Log Entry. The new Log Entry will appear in the logs.

18.2. Add a Log Entry

Multiple Comments can be added to a Log Entry. You can also add an image to be displayed with
your comment.
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Add New Log
Refresh Intervl
Logs
n Event Time: 17/08/2015 03:36.01 First Notification: Alarm 1
Event End Time: 17,/08/2015 03:36:01
ventEnd Time ".-"0 i A first notification of the alarm event dated 2015-08-17 03:34:46 associated with alarm definition Alarm 1 (Alarm status changed) has been sent to
Log Type: 1st Notification Event the following recipients:

User: Automated Process
* 1 Comments ~
ke Created On: 17/08/2015 114821 My test comment *

Alarm Definition: Alarm 1 .
Uzer: Piet Swart

* Wwrite your comment here...

Click on the Comments area below each log entry to read or add comments to the Log Entry.
Click the Delete icon to delete a Log Entry or a Comment.

18.3. View Log Entries

Quick Select

My logs this week
My logs this month
All logs this week

All logs this menth
Alarm legs this week

Alarm legs this month

Step 1: Navigate to the default log landing page and select the Quick Select bar. Find the logs you
wish to view by selecting the timeframe in which the Log Entry would have been created.

Quick Select b
~elect Parameters A~
2015/02/16 00:00:00 | to |2015/02/22 23:59:55_
Title | |
Log Type |."-"||I
User Al

Step 2: Alternatively select the Select Parameters bar on the left pane, select the timeframe in
which the Log Entry would have been created and enter filter parameters for the Log Entries.
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Step 3: Finally click the Refresh button to update the log entries in the list view.

18.4. Log Types

Quick Select
Select Parameters

Acknowledgement

[l Alarm Events

[ Attention Events

[l Blasting Events
[ Dummheit
Il Hardware Events
Il High Rise Session Events

I OKEvents

Il Project Events

B Seismic Events
[ Warning Events
Il Weather Event

Add Log Type

Step 1: Select the Configuration bar in the left pane to display a list of Log Types.

Step 2: Click on the name of a Log Type to view details about the log type. Click on the Edit-icon
to to edit the Log Type or the trash can icon to delete the log type. Some log types cannot be
deleted.
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Edit Log Type

Name* \Weather Event |
Description® All weather conditions

which affect the

project.

4

Project Link Mode Al
Caolor &y -

||

Start [con o Upload Icon
End Icon o Upload Icon

Step 3: Editing a Log Type will preset the setting above.
Update the necessary fields as required:

e Name: The display name for the log type.

e Description: Specify a description for the log type.

e Project Link Mode: The default option is all projects, but you can also specify here which
projects this log type may only be available for if it should not be available for all
projects.

e Color: The log type colour that will be used to represent the log on analysis charts.

e Start Icon: The log type icon that will be used to represent the start of a log on analysis
charts.

e End Icon: The log type icon that will be used to represent the end of a log on analysis
charts.

Click the Save button. Some System Log Types will offer only limited editing options.

18.4.1. Add a new Log Type

Quick Select
Select Parameters

| Configuration

Project Filter Al

Log Type Name | |

Clear Search Add Log Type

Step 1: Click the Add Log Type button at the top or at the bottom of the log type list.
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Step 2: Enter the necessary fields as required which would the same as previously discussed. Click
the Save button and your Log Type will be added to the list.

19. Highrise

Highrise is used to manage Highrise construction sessions.
It is a specialized module that if acquired will be accompanied by the necessary personal training.
Highrise is a licensed module in Trimble 4D Control and is not visible in Trimble 4D Control Web if

it is not licensed on your system.

h Pro HighRise_5t_Petersburg (UTC +3) ¥
Home
Project Status ] @] Alarms
Number of zensors in project: 5 | Senso - .
Configurl A& Logs i in

. Ok: 5 (( 9)) the web
progertid
* Iil Highrise

Number of alarms in project: 4
Sensors -
. Ok: 2 L_J System Status
Disabled: 2 y N
. Data f « . Feports
Y Import TET VOO LT O g oL rrremrual

Navigate to the Highrise area via the Menu under Monitoring or from the Home Page.

19.1. View Sessions

Session

Text Search | |

Sensor Mame | |

Clear Search

Session_1

Session_2

Step 1: Navigate to the Highrise section and use the filters on the left side pane to search for the
sessions. Click on a Session in the list below to display information about the Session.
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Session

Session Session_1

Module High Rise [HR_Module]
Start Date 16/09/2016 16:16:18
End Date 16/09/2016 17:08:05

Session history
16/09/2016 16:16:18  Start
16/09/2016 16:16:42  Upload
16/09/2016 16:17:34  Adjust
16/09/2016 16:20:48  Adjust
16/09/2016 16:46:24  Upload
16/09/2016 16:47:14  Adjust
16/09/2016 16:50:12  Adjust

16/00/2016 17:08:05  Lift

Sensors
e

High Rise [HR_Module] - HKST_Saglerstr @ High Rise oK

High Rise [HR_Module] - Inclination o Highrise Inclination Sensor ~ OK

Step 2: The session details will be displayed on the right hand side.
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20. System Status

The System Status section brings useful top level reporting within the T4D system together as well
as provide means to link back to the respective sections in the system for more detailed drill
down queries. It also provides the tools to generate detailed reports and notifications.

2 Trimble. 4D Control™ Project |IRRUCREVIIRA = | - 25/10/2016 103457 M Q| 9 System Administrator (Admin)
| Sensors | TemainView | Charting and Analysis | Menitoring | FramedPages | Administraton |

Project Status A @] Alarms

R
Number of sensors in project: 45 | Sensol : :

77 \ Configur) A&  Logs in

. Ok: 45 | (( J) the web_

| progertiy <

| * d System Status
Number of alarms in project: 2 |

| Sensors ]
. ok: 1 @ s Reports

Navigate to the System Status area via the Menu under Monitoring or from the Home Page.

20.1. Overview Dashboard

The System Status overview displays a dashboard page containing general overview information of
the Trimble 4D Control system.

Integrated Processing

Refresh Interval 30 Seconds 00:12

Sensor Data Flow Number of alarms in project: 3

.Targe1 Position Sensors : 9 .Virtual Sensor Group : 2 . GNSS Receivers : 2 . Alarms: 1
. Total Station : 1 " Warnings: 1
@ oisabica: 1

Unacknowledged Events: 3

. Alarms: 2
. Attentions: 1

Export To PDF

Click on any of the dashboard item to navigate to the respective System Status details area.
These areas are Sensor Data Flow, Number of Alarms, and Unacknowledged Events.

The Overview Dashboard will automatically refresh according to the Refresh Interval chosen on
the top left selection control. You can also refresh the Overview Dashboard by clicking on the
Refresh button. Click on the Export To PDF button to save the Overview Dashboard view to a PDF
file.




& Trimble T4D Control Web User Manual

20.2. Sensor Data Flow Status

Chrerview ot

Sensor Data Flow Lo

Current 5ensor Data Flow

Historic Sensor Data Flow

Alarms o

The Sensor Data Flow area is located in a tab on the System Status section. The sensor data flow
area is used to analyze the performance and age on the latest available observations for each
sensor. This is useful to see that data is being delivered correctly for each sensor.

Current Sensor Data Flow

Teasarch || 4 seorType 4 Daatype Last Obsenation Date 4 Ovenatonige v
= - EN

Blume_Down_Sensor @ Target Position Position Terrestrial

Blume_Down_Sensor_in_VCrack @ Virtual Crackmeter Position Crackmeter

FenstSTP_Sensor 0 Target Position Position Terrestrial

CalculationSensor_deltaCombine... @ Calculation Sensor Length

FenstSTP — DR_Door @ Target Raw Multiple (2) 2015/02/20 09:55:24 1d 06:28:36 @

Q RUN__MittNEU_STP — Alex_Wan.. @ Target Raw Multiple (3) 2015/02/20 16:26:19 23:57-42 B

Q_RUN_ _MittNEU_STP — DoublePr__ @ Target Raw Multiple (3) 2015/02/20 16:26:19 235742 B

Q_RUN__MittNEU_STP — DR_Deor._... @ Target Raw Multiple (3) 2015/02/20 16:26:19 235742 B

Q_RUN__MittNEU_STP — FenstSTP.. @ Target Raw Multiple (3) 2015/02/20 16:26:19 235742 @

QRUN__MittNEU_STP — Paula_Wa... @ Target Raw Multiple (3) 2015/02/20 16:26:19 23:5742 E

Click on the Current Sensor Data Flow option. The page will show a table. Notice the filters at
the top of each column to assist with quickly navigating to sensors in case the project has many
Sensors.

A color-code is applied to each Sensor Data Type with the following meanings:
e Green: Data delivery appears to be healthy.
e Orange: Data delivery appears to be delayed.
e Red: Data delivery appears to have stopped.

Click on the Historic Sensor Data Flow option to view the past data availability on sensors in your
project.
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Historic Sensor Data Flow

Hide Parameters Clear Search

Tex Search [ Tmewidow i =
Data Type All Effective Date 2015/02/21

o+
Sensors Data Type § 2015/02/02 2015/02/03 2015/02/04 2015/02/05 2015/02/06 2015/02/07 2015/02/08 2015/02/09 2015/02/10 2015/02/11 2015/02/12 2015/02
07 Roof Edge @ Position GNSS Integrated Surve... 48 50 34 17 48 48 48 48 48 48 48 48
08 East Elevator Q Position GNSS Integrated Surve... 48 50 4 17 4 4 4 2 48 8 8 8
s @ e e -----------.
1000 RNHM South 0 Position GNSS Integrated Surve... 3 51 48 17 48 4 a8 a8 a8 a3 3 48
2000 RNHM North 0 Position GNSS Integrated Surve...

48 51 48 17 48 48 48 48 48 48 48 48
iy rsareee ® festen s isgriedune. - - - --------.

2015/02/02 2015/02/03 2015/02/04 2015/02/05 2015/02/06 2015/02/07 2015/02/08 2015/02/09 2015/02/10 2015/02/11 2015/02/12 2015/02
>

In the example above the sensor history are displayed for the past 20 days. Each cell represents a
specific day for a specific sensor and the total observations that day. As can be seen the healthy
green cells have more readings than the orange cells, which again have more than the red cells
provided no observations. Use the pin icon on the Data Type column heading to keep the Sensor
details fixed when you scroll through the columns to the right.

Historic Sensor Data Flow

Hide Parameters Clear Search

P——
Text Search [ TmeWindowWidtn =
Data Type All Effective Date 2015/02/21

T

Sensors Data Type 3 2014/08/01 2014/09/01 2014/10/01 2014/11/01 2014/12/01 2015/01/01 2015/02/01
07 Roof Edge '@ Position GNSS Integrated Surve... 1418 1354 1332 1965 1013 1204 958

08 East Elevator '@ Position GNSS Integrated Surve... 1492 1435 1455 2189 1071 1261 965

09 Blue Building @ Position GNSS Integrated Surve... ¢ ¢ Sensor rl:lame: Targe‘; Position, Dr;ta Type: Por;ition GNSS
1000 RNHM South 0 Position GNSS Integrated Surve... 1493 1435 1463 2191 1071 1272 973

2000 RNHM Morth 0 Position GNSS Integrated Surve... 1493 1435 1463 2191 1072 1272 973

The 20 day time window can be changed. In the example above we change it to 7 months.
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20.3. Alarms Status

Cheerview o
Sensor Data Flow o
Alarms Lo

Current Alarm States

Alarm Event History

Click on the Alarms tab to view the status of alarms and alarm events.

Current Alarm States

Alarm Name Alarm State
| | | All Last Ok Event Last Attention Event Last Warning Event Clear Search

Demo Alarm (Alarm) @ Mever 2015/02/21 14:03:45 Mever 2015/02/21 14:33:42

Vertical Alarm (OK) @ 2015/02/21 18:33:49 2015/02/21 17:03:47 2015/02/21 15:03:46 2015/02/20 20:03:44

Export To PDF

Click on the Current Alarm States option. As with sensor data flow, the Current Alarm States
page shows active data. The current state is shown in brackets next to the alarm’s name. To drill
deeper you can click on the clock icon (to the right of the alarm name and current state) to go
the Alarm History (see Alarm History and Alarm Charts).

The other columns in the table indicate the last time was that the four different alarm states

triggered. Click on the Export To PDF button to export a report containing the Current Alarm
States.

Click on the Alarm Event History option to view Alarm Events.
Alarm Event History

Hide Parameters Clear Search

Alarm Name [ | Time Window Width -
Event Granularity [All Event Levels ~|  Effective Date
Alarms Alarm State

== 2014/12/14 2014/12/21 2014/12/28 2015/01/04 2015/01/11 2015/01/18 2015/01/25 2015/02/01 2015/02/08 2015/02/15

AlamWithNoCondition2 (No COHﬂltlﬂl@ No Alarm Events 0 0

A TREND (Bislec) @ 1 - ---- ’ ’
fessmmeE N 1 - -- : '

2014/12/14 2014/12/21 2014/12/28 2015/01/04 2015/01/11 2015/01/18 2015/01/25 2015/02/01 2015/02/08 2015/02/15

Export To PDF

The example above displays the alarm history for the past 10 weeks. Notice that most of the
alarm events occurred roughly 5-6 weeks ago. Notice that if multiple alarm states were triggered

on a particular Alarm then the only the color of the alarm row is shown with the worst alarm
state for events under that alarm.
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e ceneee i _----------
e ---------

‘Warning

Click on the Information icon to expand the dlfferent states that was tr1ggered by of a partlcular
Alarm. Click on the Clock icon to navigate to the alarm history page
(see Alarm History and Alarm Charts).
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21. Report Schedules

The Report Schedule area allows you to schedule reports to be generated and emailed to
particular recipients. These reports contain information about the Trimble 4D Control system or
information about particular sensors. The report recipients will receive the report according the
the configured daily, weekly or monthly report schedule.

Reports are integrated with different areas of Trimble 4D Control to automatically generate
particular charts or extract information already configured in Trimble 4D Control.

":-:;:"'Trimble 4D Control™ Project: Barcelona (UTC +1) v > 25/10,/2016 10:34:57 W o | 9 System Administrator (Admin)
| Sensos | TemainView | ChartingandAnalysis | Monitoring e T

Project Status A @] Ao

—
Number of sensors in project: 45 | Senso ) .

e a3 Configur 3£  Logs in

. Ok: 45 | (I( }) the web

| propertiy

| current s |  System Status
Number of alarms in project: 2 |

| Sensors ™
. Ok: 1 \ * « .  Reports

Navigate to the Report Schedule area via the Menu under Monitoring or from the Home Page.

| Report Schedules -~
Report Schedules
Title | | Report Schedules
Report Type [ Al \a

Clear Search Add Report Schedule

No report schedules found

Report Settings b

On the left side of the Report Schedule area is a list of report schedules with filter controls:
e Title: Text search on the title of the reports.
e Report Type: The type of the report to show in the list. We will discuss the different
report types later in this section.
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21.1. Report Schedule General Settings

In this section we describe the basic Report Schedule settings that is common on Report
Schedules of all Report Types. In the Report Schedule area, click on the Add Report Schedule
button, select an Alarm Report and click on the Create button.

Edit Report Schedule

Report Schedule Settings Schedule Details Days of week
Marme* Mext run date 2016/11/28 08:00:00 Monday [+ Friday ()]
Report Type Alarm Report Last run date N/A Tuesday (] Saturday (]
Culture Status Wednesday ()] Sunday ()]
Schedule period Thursday ()]
Time of day : Recipients

Motify User Groups |0 items selected - |

Motify Specific Users |1 itemns selected - |

We now discuss the various Report Schedule general settings:

e Name: A custom name by which to identify the Report generated by this Report Schedule.

e Report Type: The type of Report to be generated by the Report Schedule.

e Culture: The culture in which the Report should be generated.

e Schedule period: The period on which the Report Schedule should generate a Report. The
values are Hourly, Daily, Weekly and Monthly. Depending on this selection, other controls
may appear on the Report Schedule settings page.

e Day of month: The day of the month on which the Report should be generated. This
setting is only available if a Schedule period of Monthly is selected.

e Time of day: The time of day at which the Report should be generated. This setting is only
available if a Schedule period of Weekly is selected
Days of week: The day(s) of the week on which the Report should be generated.

e Next run date: The date and time at which the Report Schedule will generate the next
Report. The next run date will automatically be calculated according to the Schedule
period and related settings.

e Last run date: The date and time at which the Report Schedule was last generated.
Status: Setting to disable or enable the Report Schedule. This is useful if you wish to
temporarily disable generation of a Report.

e Notify User Groups: The recipient User Roles to which the Report should be sent.

e Notify Specific Groups: The recipient Users to which the Report should be sent.

Time Window Width: Some reports may have a field called Time Window Width. The
period over which the report content should span, typically the last 24 hours, or the last 7
days. This setting is only applicable to some reports. The Report Time Period determines
the time span of data that should be included in the Report.

e Show Latest Data Only: Some reports may also have the option Show Latest Data Only,
which if selected will only include the latest data values in the generated Report.

In the following sections we discuss the settings of each Report Type.
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21.2. Alarm Report

In the Report Schedule area to add a new Alarm Report, click on the Add Report Schedule
button, select Alarm Report and click on the Create button.

Alarms

I e = ) i
Alarm

¥ 1 BothWalls_OverDay (OK) status q System Administrator
changed

- Alarm

L) 2 GNSS_HeightAlarm (OK) status q System Administrator
changed

Below the Report General Settings section you will see a list of all the Alarms in your project.
From the list, select the Alarms to be included in your Alarm Report.

21.3. Analysis Report

In the Report Schedule area to add a new Analysis Report, click on the Add Report Schedule
button, select Analysis Report and click on the Create button.

Analysis Report Options

Include Series |‘fes v |
Include Chart | Yes v |
Include Data |‘f’es v |
Analyses
1 MaenitoringPoints MNormal Chart Rolling Window Last 15 Days  System Administrator . .
- L : . . . e
2 MonitoringPoints_asHeatMap Heat Map Rolling Window Last 15 Days  System Administrator |_ E

Below the Report General Settings section you will see the Analysis Report Options and a list of
all the Analyses in your project. Configure the Analysis Report Options as follows:
e Include Series: Indicates if analysis series should be shown in the analysis report.
e Include Chart: Indicates if analysis charts should be shown in the analysis report.
e Include Data: Indicates if a table of the analysis data points should be shown in the
analysis report.

From the list of analyses, select the Analyses to be included in your Alarm Report.
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21.4. Highrise Sessions Report

T4D Control Web User Manual

In the Report Schedule area to add a new Analysis Report, click on the Add Report Schedule
button, select Highrise Report and click on the Create button.

Highnse Report Options

Time Window Width 1

| [Weeks v

The Highrise Report Options are below the Report General Settings section. The Time Window
Width setting here is the period over which the report content should span, typically the last 24

hours, or the last 7 days.

The Report Time Period determines the time span of data that should be included in the Report.

21.5. In-Place Inclinometer Report

In the Report Schedule area to add a new IPI Report, click on the Add Report Schedule button,

select IPI Report and click on the Create button.

In-Place Inclinometer Report Details

Include Chart
Include Data
Sensor Link Mode

MNumiber of Sensors

|‘|"es ‘l'|

|‘|"E5 ‘l'|

Specific Sensorls)

0

Configure Report Details

The In-Place Inclinometer Report Details are below the Report General Settings section.
Configure the n-Place Inclinometer Report Details as follows:

e Include Chart: Indicates if IPI Chart should be shown in the report.

e Include Data: Indicates if a table of the IPI data points should be shown in the report.

e Sensor Linke Mode: This is the sensor link mode selected. Below we will discuss how to

configure this.

e Number of Sensors: This is the number of Sensors that is included in the report.

Click on the Configure Report Details button to configure more In-Place Inclinometer Report

Details.

I O In-Place Inclinometer Report Details

Sensor

Sensor Link Mode

Sensors

| Specific Sensor(s) v

|1 items selected - |

Back
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The In-Place Inclinometer Report Details dialog provides the option to select the IPI Sensors you
wish to include in your report. The Sensor Link Mode allows you to include to either specific
sensors, all sensors of a particular Sensor Type or all sensors of a particular Sensor Group (see
Sensor Groups). In the example above we selected Specific Sensor link mode and we selected one
sensor to be included in the report.

Click Done to apply your changes.

21.6. Log Report

In the Report Schedule area to add a new Log Report, click on the Add Report Schedule button,
select Log Report and click on the Create button.

Log Types
Time Window Wiath 1 | [Weeks  v| [l
NOCIN WO
1st Notification Event 2Znd Notification Event
¥ 3 3rd Motification Event ¥ 4 Accidents Events
¥ 5  Acknowlsdgement ) &  Alarm Disabled Events
¥ 7 Alarm Events ¥ &  Attention Events
¥ 9 Blasting Events ¥ 10  Hardware Events
¥/ 11  Hign Rise Session Events ¥ 12 OKEvents
¥ 13 Project Events ¥ 14 RadarEvents
¥ 15  Seismic Events ¥ 16 Warning Events

The Log Report Options are below the Report General Settings section. The Time Window Width
setting here is the period over which the report content should span, typically the last 7 days, or
the last 2 weeks.

You will also see a list of Log Types. You can select from this list to determine the Log Type of the
Logs you wish to include in your report.

21.7. Positional Sensor Readings Report

In the Report Schedule area to add a new Positional Sensor Render Report (PSR), click on the Add
Report Schedule button, select PSR Report and click on the Create button.

The PSR Report is an Excel File export containing readings of Sensors with Positional Data Types.
The report also calculate and presents the sensor’s resultant position by adding the originally
measured sensor location to the the measured change in the position according to the readings.
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Positional Sensor Readings Report Details

Data Type Position Terrestrial Unit Meters (m)
Sensor Link Made Specific Sensor(s) Decimals 3

Mumber of Sensors 5 Caleulation Window 3 Hours
Output Every Epoch Velocity Time Unit Days
Reference Date Mode Specific Date Welocity Presentation Welocity

Configure Report Details

The PSR Report Details are below the Report General Settings section. You can edit the listed
settings by clicking on the particular setting. This will open the PSR Report Details dialog where
you can edit the settings. You can also click on the Configure Report Details button to open the
PSR Report Details dialog. The following steps will guide you through configuring your PSR Report.

Step 1: The first tab on the PSR Report Details dialog shows allows you to select a Positional Data
Type and the relevant sensors associated with that Positional Data Type to be included in the

report.
@ Pesitional Sensor Report Details X ‘
Sensor
Data Type | Position Terrestnal v |
Sensor Link Mode | Specific Sensor(s) v |
Sensors |5 items selected d |

e [ New | Oone |

The Sensor Link Mode allows you to include to either specific sensors, all sensors of a particular
Sensor Type or all sensors of a particular Sensor Group (see Sensor Groups). In the example above
we selected Specific Sensor link mode and we selected five sensors to be included in the report.
Click Next to proceed.
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Step 2: Configure the Velocity settings. The Velocity settings tab will only be visible for Data
Types where Velocity is applicable.

Positional 5ensor rt Details X

Velocity Caleulation Window | 3 Howrs v |
Velocity Presentation |‘I-"Elua:ity v |
Velocity Time Unit | Day v

tac [ New | Done |

The settings are as follows:
e Calculation Window: Specify the width of the rolling time window over which a linear
regression line should be fitted in order to calculate the velocity to be monitored.
e Velocity Presentation: Specify whether the velocity should be presented as Velocity (v) or
Inverse Velocity (1/v).
e Velocity Time Unit: The time unit in which the velocity should be presented. These are
Per Hour or Per Day.

Step 3: Select the type of data to be used for the report.

Positional Sensor rt Details X

Cutput | Every Epoch - |

ek [ Mo | Done

e Output: Specify which Summarized Data Set to be used to generate the Positional Sensors
Readings Report (see section Summarized Data Sets). Every Epoch refers to the
unsummarized readings.

Trimble 4D Control Web User Manual version 5.0 Page 214



& Trimble T4D Control Web User Manual

Step 4: Configure presentation of the positional readings.

Positional Sensor rt Details x

Unit [ Meters (m) v

Decimals | 3 T |

Ctac | et | oone

e Unit: the unit in which to present the Positional Readings.
e Decimal: the number of decimals to use for Positional Readings.

Step 5: Configure the reference date to be used by the Relative Measurements.

Positional Sensor rt Details X

Reference Date Mode | Specific Date v |

Reference Date* |2]J[}9.-'20115 01:08:57

Reference Date

Selection Mode |{Zlosest il

tac [ New | Done |

e Reference Date Mode: Specifies to use either a Rolling Offset or Specific Date.

o Reference Value Offset: If Rolling Offset was selected for Reference Date Mode in the
previous option then you can set the reference date offset here.

e Reference Date: If Specific Date was selected for Reference Date Mode, then you can
enter the fixed Reference Date here.

e Selection Mode: Choose how the reference value is selected here. This setting determines
a preference for closest values before or after the Reference Date.

Step 6: Configure the columns to include in the PSR Report.

Positional Sensor rt Details X

Report Columns [25 items selected - ]

Report Columns

Ctec [ New | Done |
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e Report Columns: Choose columns related to the sensor (Sensor Name, Sensor Alarm
State), the sensor readings (Delta Northing, Delta Easting, ... ), or the resultant sensor
position at a particular point in time (Northing, Easting, ...).

21.8. System Status Report

In the Report Schedule area to add a new System Report Report, click on the Add Report
Schedule button, select an System Status Report and click on the Create button.

System Status

¥ Current System Overview Data Type | All v |

¥ Current Sensor Data Flow Event Granularity [All Event Levels -]
¥ Historic Sensor Data Flow Time Window Width |1 | | Weeks v | -
¥ Current Alarm States Exclude Healthy Data [No v

[#  Alarm Event History

Below the Report General Settings section you will see the System Status Report Options.
You can include different System Status reporting in your System Status Report by selecting the
appropriate setting. These System Status report sections correspond to the different System
Status areas discussed in the System Status section.
e Current System Overview: Shows a synopsis of the system health.
e Current Sensor Data Flow: Shows health information about readings received for sensors.
e Historic Sensor Data Flow: Shows health information about readings received for sensors
in the past.
Current Alarm Status: Shows information about the alarms in your project.
e Alarm Event History: Shows historic information about alarm events.

The Additional Settings on the right hand side are related to the particular System Status report
sections you selected. The settings available will change depending on which System Status
report sections you select. We describe these fields below:

e Data Type: Use this field if you only wish your Report to only include system status
information about Sensors associated with a particular Data Type.

e Time Windows Width: This setting here is similar to the Report Time Period described
previously. This is the period over which the report content should span, typically the last
24 hours, or the last 7 days.

e Exclude Health Data: Enable this option to exclude healthy data from your System Status
Report. This is useful if you want to make unhealthy status more prominent.

e Event Granularity: If you selected the Alarm Event History System Status report section,
then you can specify the Alarm Event Granularity here.
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21.9. Customize Report Logo

Report Schedules >

Report Settings - Customize Report Logo

You can upload a custom logo to be displayed on your report. For best results logos should be

Customize Report Logo 200 pixels wide and 50 pixels high.

Currently, all reports will show the following logo.

» 2
©Trimble
e -
You can upload an alternative logo by dragging it
onto the surface below. Restore Default

Filename Size Status

(&) Add Files 0b 0%

Allowed files: bmp, png, jpg, jpeg
In the Report Schedule area, navigate to the Report Settings bar and click on the Customize
Report Logo item. Here you can click on the Add Files button and select a local image file or drag
a local image file onto the uploads area to use as the Report Logo image. The optimal image
resolution is 200 pixels width by 50 pixels height.
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22. Framed Pages

Framed pages offers functionality to show external websites inside Trimble 4D Control accessible
via the main menu. This is useful if certain internal web pages are important to the monitoring
team using Trimble 4D Control.

2 Trimble. 4D Control™ Project | EYUNESVIRd = -  25/10/2016103645 N 0| 9 SystemAdministrator (Admin)  Sig
Framed Pages
Project Stat ~ .
= = &  Framed Pages
R
Number of sensors in project: 45 | Sensors ) ]
—_ P oA Configure sensor data to be displayed in

Navigate to the Framed Page area via the Menu under Framed Pages or from the Home Page.

22.1. Add a Framed Page

| Select Framed Page ~

Mo framed pages found

Add Framed Page

Step 1: Navigate to the Framed Page area and click on the Add Framed Page button.
Add Framed Page

Tab Title® [Monitoring Wikipedia |
URL* |https://en wikipedia.org/wiki/Deforma]
Website Owner* |Wikipedia |
Description*® Wiki site for deformation monitoring.
~
Home Page URL® |https:..’.-fen.wikipedia.org.lwiki.-"Deformal
Project Link Mode | All \a

Step 2: Complete the form and click Save to save your new framed page. You can edit these
settings later. The settings are:

e Tab Title: This is the name of the Framed Page that appears under the Framed Pages
drop-down menu.
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e URL: The URL to the particular website to display inside the framed page. Keep in mind
that some websites does not allow being displayed in an iframe. If a website disallows
being displayed as a Framed Page then the framed page will appear blank.

e Website Owner: The owner of the website.

e Description: A description of the framed page to be displayed below the page.

e Home Page URL: A home page link to be accessible from a link below the page.

e Project Link Mode: Determines in which projects the Framed Page should be visible. The
particular framed page will only be visible when a user selected one these projects as the
current project in Trimble 4D Control Web.

Select Framed Page o
o Configure Framed Page (Unpublished)
CNN B m
— Tab Title* [Manitoring Wikipedia |
Manitoring Wikipedia 1 *B B m LRL* |http5:..’.-fen.wikipedia.crg.-‘wiki.-’Deforma|
Matogen B ﬁ Website Owner* |Wikipedia |
Description* Wiki site for deformation monitoring.
P
Home Page URL* |https:,.-'.-fen.wikipedia_org.-‘wiki,fDeforma|
Project Link Mode [ Al v
« EEREEZN -2

Step 3: You should now see your framed page in the list on the left. Click on the Up and Down
buttons (1) to change the order in which the framed pages should appear in the Framed Pages
drop-down menu.

Step 4: Your Framed Page is not visible on the Framed Pages drop-down menu unless you Publish
it. Click on the Publish button to publish the framed page.

'ﬂ Framed Pages

Monitoring Wikipedia
https://en.wikipedia.org/wiki/Deformation_monitoring CNN
Menitoring Wikipedia
3 Motlogged account Login
Matogen

Article Talk Read Edit View history |Search Q

Deformation monitoring

WIKIPEDIA
Your Framed Page should now be visible on the Framed Pages drop-down menu.
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23. Accounts

The Accounts section allows the user to change their account details. In addition, admin users can
set user permissions, add, delete or change passwords for other user accounts.

hle Pro Barcelona (UTC +1) v
Home Administration
Project Stat o] ;
= = * ¢, Accounts
=
Number of senzorz in project: 45 | Sensors . i .
e Configure sensor data to be displayed in a Data Files
. Ok- 45 | (( }) the web interface, view sensor
| properties, latest sensor readings and
| current sensor state. ’ Projects
Number of alarms in project: 2 |

Navigate to the Accounts area via the Menu under Administration or from the Home Page.

23.1. My Account Settings

On the Accounts section the My Account tab on the left pane will show your username. Click on
the username to view your account details.

My Account A~

My Account Settings

John Smith (My Account)
Email johnsmith@trimble.com

Salect User £ First Name* |John |
Role Configuration b .
Last Mame* |Sm|th |
MNotification Settings w
Control Room Settings w Gender | Male v |
Metification Preference | Disable Motifications v |
Mobile Phane | |
Work Phone | |

Home Phone | |

14
Department | |
Culture English (USA)
Status Enabled

Projects and Roles m

You can edit these and click on the “Save” button to apply the changes.
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My Account s

John Smith (My Account) *

You can also change your password by clicking on the Key icon. A prompt will ask you to enter
your current password, a new password and a confirmation of your new password. On the prompt
page, click the Apply button to change your password.

23.2. Manage User Accounts Settings

If you have the necessary system privileges you can access the Select User tab where you can
manage the account settings of other users.

My Account £
Select User .
Status |An3.r v |
Role LAl v

User Mame | |

Carl Black

Henk White

Hermes Rudder

Inge Stark

® (@ (B (B
& (& (& (&)
= = (= (5

You can filter the user accounts shown in the list of users by using the filter controls.

The user list will automatically update as you populate the filter fields.

Click on the New User button to create a new users. (Important: before creating a user you
need to ensure that the system emails are working. See Email Server Configuration)

Next to each user account are icons to manage the particular user account:
e Briefcase Icon: change the User Roles assigned to the user.
e Key Icon: reset the user’s password. An email will be sent to the user containing a new
temporary password.
e Delete Icon: delete the user account.
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Edit Projects and Roles For John Smith Edit Projects and Roles For John Smith

Project Access Mode | Specific projects only 'l Project Access Mode [all M
CEECE = a

Project X (UTC +2)

TestProject (UTC =2)

If the Click on the Briefcase icon next to a listed user account the User Roles assigned to that
particular user will be displayed. User Roles can be assigned to a user according to the
Project Access Mode setting; this can be set to either one of the following:
e Specific projects: a User Role is specified for the user for each project in the system. The
user will not have access to any new projects added to the system.
e All: a single User Role is assigned to all projects. The user will automatically have the
same User Role configuration on any new projects added to the system.
Click on the Save button to save the User Roles assigned to the user account.

23.3. Role Configuration

If you have the necessary system privileges you can access the Role Configuration tab where you
can edit or create new User Roles.

My Account b
Select User £ Add Role
Role Configuration A

Marne* |r'-.-"|}’ Mew Rolel
e “li=
Save

= <

You can add a new User Role by clicking on the Add Role button, entering a unique name for your
new User Role and clicking on the Save button.
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My Account A
Select User nA Conﬁgure Role
Role Configuration -~
Name*

Admin

o m““

Guest An asterisk ("*") indicates that ownership is applied within the indicated functional area.

This implies that any user will be able to edit or delete items created by themselves without having edit or delete per

Tester
Account Settings Page -
Account Settings Page - Control Room Settings -
Account Settings Page - Email Server Configuration All None
Notification Settings ~ - -
Control Room Settings i Account Settings Page - SM5 Gateway Configuration -
Alarmz Page O 0 0 0 e mrem

Configure a User Role by selecting the allowable permissions from the list available.
Note that some permissions are required by others; for example if the View permission is
configurable on a particular User Role then assigning Edit permissions to that role will
automatically assign View permissions also.

If you change the permissions of a User Role a Save button will appear. Click on the Save button
to apply your changes to the User Role.

Use the Delete icons to delete User Roles. You can only delete a User Role if the user role is not

assigned to any user accounts. First disassociate the particular User Role from all user accounts
before deleting it.

23.4. Notification Settings

If you have the necessary system privileges you can access the Notification Settings tab where
you can edit the Email Server and SMS Gateway configurations used to send messages to users.

23.4.1. Email Server Configuration

Email sending is required by Trimble 4D Control for a variety of cases. Some of these are new
user account notifications, user account password resets, Alarm Notifications (see Alarms) and
Scheduled Reports.

A new Trimble 4D Control installation will have a blank Email Server Configuration.
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My Account R
R hd Email Settings
Role Configuration R
Notification Settings Ayl | | Enable Emails @
Email Host |5mtp.gmail.com |
Ernail Server Configuration
Email Port 587 |

5M5 Gateway Configuration ) .
Enable 55L Encryption o]

« (R] (=]

Control Room Settings

Username |myuser@my5er\.rer.com

Change Password (]

From Address |myuser@mysewer.com |

) Maximum retries |5 |

Seconds between retries |20 |

Discard Changes

Edit the Email Server Configuration by clicking on the Edit icon. The settings are as follow:

Enable Emails: you can disable emails using this setting.

Email Host: the SMTP address of the mail server.

Enable SSL Encryption: the port on which to send emails using SMTP.

Username: the email account username. Some providers require a full email address here.

Change Password: check this option if you wish to change the email account password.

Password: this field will become visible if you check the Change Password option above.

From Address: the from address to appear in the outgoing emails. Usually this is the same

as your email account address.

e Maximum retries: if email sending failed for some intermittent reason, then Trimble 4D
Control will retry sending the email this number of tries.

e Seconds between retries: if email sending failed for some intermittent reason, then
Trimble 4D Control will wait for this configured period before retry sending the particular
email.

Click on the Save button to apply your changes.
Click on the Test button to send a test Email to verify that your Email Server Configuration is
correct.
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23.4.2. SMS Gateway Configuration

My Account h
Select User e .
— SMS Settings
Role Configuration o
MNaotification Settings - SMS Gateway | Clickatell v

Email 5 Confi L - ) .
ma server Loniguratien In order to send SMS messages via the Clickatell gateway, you will need to:

1 Register with Clickatell
2. Add the SOAP Api to your Clickatell Products

SMS Gateway Configuration L .
3. Supply your Clickatell SOAP Api ID, Username and Password below

¥

« [®] (=]

Control Room Settings

Retry Count |1 0 |

Retry Wait Seconds |20 |

4 Clickatell SOAP Api | |

Clickatell Username | |

Clickatell Password | |

Clickatell 5end From | |

Test

Edit the SMS Gateway Configuration by clicking on the Edit icon. The settings are as follow:

e SMS Gateway: you can either Disable SMS notification with this settings or select the
Clickatell SMS Gateway. NB: Please register at Clickatell (www.clickatell.com) to obtain
account details for the SMS sending functionality.

e Retry Count: if SMS sending failed for some intermittent reason, then Trimble 4D Control
will retry sending the SMS this number of tries.

e Retry Wait Seconds: if SMS sending failed for some intermittent reason, then Trimble 4D
Control will wait for this configured period before retry sending the particular SMSL.
Clickatell SOAP Api: the APl address you obtained from Clickatell.

Clickatell Username: the username you obtained from Clickatell.
Clickatell Password: the passwordyou obtained from Clickatell.
Clickatell Send From: the send from you obtained from Clickatell.

Click on the Save button to apply your changes.
Click on the Test button to send a test SMS to verify that your SMS Gateway Configuration is
correct.



http://www.clickatell.com/
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23.5. Control Room Settings

Open the Control Room Settings tab on the left hand side pane. Here you can enable Seamless
Transfer from T4D Control Room Web if your installation is licensed to enable remote monitoring
from T4D Control Room Web.

Users who access T4D Control Room Web may request to be redirected to a specific Trimble 4D
Control installation (see the T4D Control Room Web section on Installations). If a user uses the
same username (or email) to log into both Trimble 4D Control and Trimble 4D Control Room, then
it is possible to accept "proof of identity” from T4D Control Room Web. When this settings is
enabled, such users will not have to specify a username and password to log into Trimble 4D
Control.

For security reasons this form of seamless transfer will not work for users logged on as admin.
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24. Manage Data Files

The Manage Data Files area is used by system administrators of Trimble 4D Control to manage the
files uploaded to Trimble 4D Control Web. Data file are occasionally uploaded by users for Custom
View background images, geo-referenced images for the map or Sensor Documents. Although the
entities associated with the data files are stored in the Monitoring Database the physical files
themselves are stored on the local disk of the machine hosting Trimble 4D Control Web.

hle Pro Barcelona (UTC +1) v
Home Administration
Project Stat o] ;
= = Ll\ Accounts
I .
Number of senzorz in project: 45 | Sensors . i .
e Configure sensor data to be displayed in * a Data Files
. Ok- 45 | (( }) the web interface, view sensor
| properties, latest sensor readings and
| current sensor state. ’ Projects
Number of alarms in project: 2 |

Navigate to the Data Files area via the Menu under Administration or from the Home Page.

#2-Trimble. 4D Control ™ LTSS CostRica_Project (UTC -6) v - 16/11/2016 04:58:51 M 0| 9 System Administrator (Admin)
Administration

Data Files (2) - a ~
16/11/2015 045051 _| o [16/11,2015 045051 | [ Data File CostRica.JPG

Mame I:l Mame CostRicalPG

Data File Type All v Data File Type Reportloge: This lago is currently embedded on all reports

Creation Date Time 2016-09-27 06:09:00

CostRicalPG URL ~/Uploads/ReportLogo--8e30d663-dfaf-4cf6-b432-1e069440e766- CostRica JPG720160927140833

Report Lago

FpARE Iy Storage Location C\Program Files (x&5)\Trimble\Trimble 4D Control Web\Uploads\ReportLogo--Be39d663-df4f-4cf6-b432-1e069440e766-CostRica JPG
ExampleForimagesjpg

Map Image This data file is used. ‘ 1

10/11/2016 08:43:00

Orphaned Data Files (0} o b v [RS—

Unused Data Files (1) ‘ c v

‘ -

The Manage Data Files area has three tabs on the left. The Data Files tab (a) shows you all the
data files that are associated with entities in the Monitoring Database. Here you can filter and
view information about each data file in the system. A message (1) indicates the status of each
data file.

The Orphaned Data Files (b) tab shows data files that are referenced by entities according to the
Monitoring Database, however their physical files does not exist on the local disk of the machine
hosting Trimble 4D Control Web. This could be due to a faulty upgrade of Trimble 4D Control or
the folder on the local disk of the machine hosting Trimble 4D Control Web has been moved.

The Unused Data Files (c) tab shows data files that are not associated with entities in the
Monitoring Database. Typically these are background images or map images that once were
associated with entities in the Monitoring Database, but those entities have been deleted since.
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25. Mobile View

Trimble 4D Control Web suite provides a separate Mobile View for devices with a small screen
size.

The mobile view only offers a subset of the functionality available in the Desktop View. The
intention of the Mobile View is to offer users a task-orientated slimmed down interface to
perform tasks typical for users that only have mobile access to Trimble 4D Control Web.

Trimble 4D Control Web will automatically detect if you are using a mobile device and serve the
Mobile View to your mobile browser. You can also manually switch between the Mobile View and
the regular Desktop View:

Home Settings Sign Out

Barcelona (UTC +1)

Project Status M=y
View the status of the current project

Sensors T
View sensor properties, |atest sensor readings and current sensor state
Map View
View sensor location, data and state on an interactive map.
Alarms Search
View alarm properties, latest alarm states and current alarm conditions

Analysis Eca
View selected data series of multiple sensors in a complex chart to graphically analyse the structural behaviour.
Logs Search
View logs, add logs or comments
Custom Views View

View sensor location, data and state on user supplied images, with data updates at specified time intervals

#&-Trimble. 4D Control™

When you are in the Mobile View, click on the Desktop icon on the bottom right to switch back to
the Desktop View.

@ Help  Privacy Statement  Terms of Use “opyright © 2016 Trimble Inc. 3% English (UK) Mobile View D ‘

A Mobile icon will appear on the bottom right of the Trimble 4D Control Web status bar, if your
browser window is not wide enough for the regular Desktop View. Click on this Mobile icon to
switch to the Mobile View.
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26. Trimble 4D Control Room

Trimble 4D Control Room is a stand alone web application providing a centralized overview of
multiple Trimble 4D Control installations.

The main purpose of Trimble 4D Control Room is to provide summarized health information from

various Trimble 4D Control installations and a way for the user to seamlessly access all
installations.

26.1. Introduction

Trimble 4D Control Room is a web based application. All local data and configurable settings of
Control Room is stored on local configuration files in the Control Room application folder. Control
Room therefore does not require SQL Server.

The following areas allows configuration and viewing of the entities in Control Room:
Installations: Information and connection details to the T4D Control Web installations.
Map: Settings for a map on which the Installations are displayed.

Users: Information about the users that are allowed to log on and use Control Room.
Email: Email settings to be used for notifications sent by Control Room.

Installations
| Map

Map Providers

Users

My Account

Email Server Settings

Send Test Email f

Areas where you can view and configure these entities can be accessed from the Control Room
main menu. The next few sections will discuss these areas.

26.2. Installations

From the T4D Control Room menu option select Installations to view the Installations List area.
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W o on - [
1 2 3 7
v v v

('l
Status Project Name Data Flow Current Alarms Active Events -~ n

Barcelona (1 Projects) n
Costa Rica (1 Projects) E n
Perth (2 Projects) E n n‘- 4

@ () @ * €35
® @ [

Installations and Projects

Long Term Test

L

Purple Line

9000 PO

Last Updated: About 1 minute ago. * 6

@ Raunheim (1 Projects) n
St. Petersburg (1 Projects) n
G Sunnyvale (1 Projects) E n

In our example above we already configured a number of T4D Control Web installations.

Click on the expand (4) icon to show the monitored projects listed under each installation.
In our example above the “Perth” Trimble 4D Control installation has two configured projects
called the “Long Term Test” and “Purple Line”.

Projects of the various Trimble 4D Control Web installations will indicate the health of their
Data Flow (1), Current Alarms (2) and Active Events (3).
e Data Flow: This indicator reflects the color of the worst health status of sensor data flows
in the monitored project.
e Current Alarms: This indicator shows the worst alarm state of alarms in the monitored
project.
e Active Events: This indicator shows the worst alarm state of unacknowledged events in
the monitored project.

Clicking on the Home (5) icon of a particular Installation will open the particular Trimble 4D
Control Web installation in a new browser tab. Depending on your user configuration and the
particular Trimble 4D Control installation settings (see Control Room Settings) a you may be
required to enter login credentials to login to the particular Trimble 4D Control installation.

T4D Control Room Web periodically refreshes the health indicators of each project in each
Installation. The staleness of the health indicators are displayed below the list of monitored
projects (6) of each Installation.

Click on the Add (7) icon to add a new Installation.
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Add Installation

Please specify a T4D Web Installation Url along with valid credentials for that installation. Trimble 4D Control Room Web will
use these credentials to connect the the T4D Web installation and extract project information.

T4D Web Url
T4D Web Username

T4D Web Password

.

The Add Installation page will require you to enter the Trimble 4D Control Web URL and the login
credentials of an administrator user on the particular installation. Please note that for security
reasons you cannot use the built-in “admin” user to connect to an installation. Complete the
required fields and click the GO button to add the installation.

Edit Installation

Name url
Barcelona http://det-t4d-barcelona/T4DWeb
Project Monitor Icon Set Latitude Longitude
All Data Current Active
Aspects Flow Alarms Events

] O O ] Use Degrees, Minutes and Seconds (¥

Barcelona ] 73] [« ¥ Tunnel v| @ |N v|| 23” 01_755|" |E v|| 09” 11_110|"

My Project [m] ] (] (]

Sample ()] ] O ]
Project

oo

You will be directed to the Edit Installation page. Here you can select the particular health
indicators from each project that you wish to monitor. We discussed in the installation health
indicators in the previous section.

You can also associate an icon that represents the particular Trimble 4D Control installation and
the representative geographic location of the project.

You can also change the Name of your installation.
Once you are done, click the Save button to save your Installation settings. You can always get

back to an installation’s Edit Installation page by clicking on the Edit icon next to a particular
Installation on Installation List.
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26.3. Map

The Map area is useful to see a geographic overview of your Trimble 4D Control installations.

Open Sireet Maps | Bing Street || Bing Satelite | | Zoom to Extents |

61°0522.52" N 122°5015.42° E

You can select different map providers by using the selectors at the top.

Map Providers
Bing API Key

AmGbbFzovsDOGrCSQeV7LIZzRbIIFCGETW2INVZNVsAWY51BQXs65_bI526i0pHz

Visit the Bing Maps Portal to obtain a Bing Maps Api Key.

Navigate to the Map Providers area from the main menu to configure a Bing API Key required to
use Bing Maps.

On the Map area, move your mouse cursor over an Installation icon to view the health
information of the particular Installation.

Trimble 4D Control Web User Manual version 5.0 Page 232



& Trimble

26.4. Users

T4D Control Web User Manual

The User area presents a list of all the users in T4D Control Room Web.
Here you can add (1), edit (2), reset the password (3) or remove (4) users.

User Listing

Show All

User Type

Administrator

Administrator

Authentication Mode

T4D Control Room

T4D Control Room

De-

(57
can

Last Name < First Name Email
Administrator System admin
Smith John john.smith@trimble.com

oag
T

Click on the Add (1) icon to add a new user.
Invite User
Email User Type
Administrator v
First Name Last Name
Authentication Mode Authenticate Against Installation
T4D Web Installation v Barcelana v

The user will be able to log into Trimble 4D Centrol Room Web using the same set of credentials that he/she uses to log into the
specified T4D Web Installation. This options should only be used if a User Account with the same email address exists in the
specified T4D Web Installation.

Fill in the user’s email address, name and specify the user type.

Users can be configured with an Authentication Mode of T4D Control Room or
T4D Web Installation. The user credentials of

The credentials of a user with authentication mode T4D Control Room are encrypted and stored
locally on the machine hosting T4D Control Room Web. When a user with authentication mode
T4D Control Room logs into T4D Control Room Web, then authentication for the particular user
happens against the credentials stored locally.

The credentials of T4D Web Installation Users are not stored locally. When a user with
authentication mode T4D Web Installation logs into T4D Control Room Web, T4D Control Room
Web makes a call to the particular Installation to authenticate the user before allowing the user
access to T4D Control Room Web.
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26.5. Email Server Settings

The Email area allows you to configure the email server credentials to be used to send emails to
new users when they are invited to T4D Control Room Web, or to email new passwords to users on
password reset.

Email Server Settings

Trimble 4D Control Room Web sends emails to new users when they are invited and when a new password
is generated for the user.

The default settings should work on most installations, but it is advisable to change these settings so that
Trimble 4D Control Room Web can send emails via your company mail server.

Host

smitp.gmail.com

Port

587

Username

T4D.ControlRoom@gmail.com

Send From

T4D.ControlRoom@gmail.com

Change Password 2]
Password
Enable SSL/TLS ]

Submit  EGEESGIEREEN]

The settings are as follows:

Host: The SMTP server address.

Port: The SMTP port.

Username: The email username to be used for sending emails.

Send From: The from email address to be used for sending emails.
Change Password: Select this if you wish to change the password.
Password: The email account password.

Enable SSL/TLS: Select this if you wish to enable encrypted email sending.

Once you configured these settings, click the Submit button.

Use the Send Test Email area to send a test email in order to test your configured email server
settings.
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27. Further Reading

For Trimble 4D Control Server installation information please refer to our installation guide at:
http://help.web.t4d.trimble.com/version5.0/web

For Trimble 4D Control Web installation information please refer to our installation guide at:
http://setup-guide.web.t4d.trimble.com/version5.0/web

For Monitoring Infrastructure information please refer to the Trimble website at:
http://www.trimble.com/infrastructure/monitoring.aspx

There are quite a few details that we have not covered in this manual, nonetheless the user can
explore the functionality of Trimble 4D Control Web by means of the context sensitive help
provided on almost all interface controls of Trimble 4D Control Web:

[Z0I o HKC Simulation (UTC +27) i 6/18/2019 16:33:40% o A Billy Kid (Admin) m

Terrain View  Charting and Analysis  Monitoring  Framed Pages  Administration

Select Analysis -

Configure Analysis
Ouwiner Al M Name* VelocityOn_Mon'Renamed Scope Public (RamizAdmin Imamovic)
Data Type All T | Analysis Type Normal Chart v Date Range Mode Rolling Window v
Sensor Type Al M Show Log O Rolling Window Width |7 | Hours aE o
Sensor Group Al M Enable Time Windows ]
Text Search Plot Band Mode Ranges v
Sensor Name
Create Copy
ClearSearch [| Add Analysis
Series Custom Series Name(s)
VelocityOn_MonlRenamed (RamizAdmin |,
i u N Display Column Series Chart . . Absolute /
Imamavic play
) Series  Name Tye Sensor Name. Color Type Plot Type Unit Decimals o e
Velacity
Add Analysis Position 2D Every CL s Absolute _
1 DeltaHeightCha. ! Set1_Mon1 0 d m (Calculated Line per Hour 2 i
Terrestrial over3 Epoch (mmfhcuv) Measurement -
hours)

Plot Bands
| o - - : »

* Specify the time window which will determine the analysis date range. The effective analysis date range will change on a continuous basis. *

@ Help Privacy Statement  Terms of Use Trimble, Inc. == English (USA)

Context sensitive help will appear at the bottom of the page whenever the user hovers the mouse
cursor over an interface control.
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