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Why Delta Watch?

Delta Watch is a universal software for the evaluation of deformation measurements on:

M Buildings

B Infrastructure facilities such as rail tracks, bridges, tunnels
B Machinery

B Other structures such as slide slopes

Delta Watch can evaluate the observations of geodetic deformation networks consisting of
fixed points' and object points: for this purpose.

The points can be measured in different ways:

M Fully automatic measurement with a total station: or GNSS: sensors
B Manual measurement with one total station, even from different positions
B Manual levelling

Optionally, manual and fully automatic observations of geodetic total stations, GNSS
receiver data and manual levelling can be processed.

In addition, the evaluated results of a number of geotechnical sensors, such as tilt sensors,
inclinometers or thermometers, can be visualised within the software.

The measurement results can be evaluated automatically at freely definable intervals.
Several measurement cycles of an observation network are jointly balanced and condensed
into one epoch. Epochs can be displayed both in tabular and in graphical form, and can be
documented in many different ways.

Independently of the evaluations, you can define limit values for your measurement results.
On reaching the limit values, alarm messages are generated which can be sent to
predefined e-mail distribution lists.

Delta Live!

Delta Watch is supplemented by Delta Live!. Delta Live! provides web-based visualisation of
the measurement results.

Important: This documentation only describes the configuration of Delta Live! in Delta
Watch, however not the use of Delta Live!. See its separate documentation for the use of
Delta Live!.

1+ A fixed point is a point whose position is expected to remain unchanged.

2 An object point is a point whose position may change.

s Electronic tachymeters (total stations) measure horizontal and vertical directions and distances to
discrete targets. The electro-optical distance measurement is carried out by means of automatic
target detection to optical prisms or reflectorless to correspondingly suitable surfaces.

+ A Global Navigation Satellite System (GNSS) is a satellite-based positioning system (e.g. GPS,
GALILEO or GLONASS).

User manual Delta Watch v3.4 8



2

General Functions

Login to Delta Watch

Start Delta Watch by double clicking on the program symbol or use the Windows Start
Menu.

Caution: Delta Watch always starts with the last logged in user and logs him in
automatically. After the initial installation, you will automatically be logged in as
Administrator with full permissions for all modules. Therefore, you should create a
standard user for security reasons who has no or at least severely restricted rights (see
,user Management” on page 51).

To log in as another user or as the standard user, click on the displayed user in the lower
left corner of the program window.

3 User
06.10.2009 18 32:31

Enter the login details for a different user.

Please log in @

Please enter user name and password

User name
Password
Language L4 English (GB)
I Standard user '
l | l Cancel ]

Annotation: If you have already defined a standard user, you can quickly and easily change
to this user by selecting the STANDARD USER button.

All active modules are then closed and Delta Watch restarts with the required user. If there
are any unsaved modifications in the program, you will be prompted to save them.
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Program window and operator elements

HT

r

ST
-

A
ﬁ%

Demo User 4
20.04.2010 11:37:5.

File Modules Languages

Help

g 20.04 2010

| 113713 ALTU timeout ermor 5

Menu bar [1]

The menu bar contains general functions and information about the
currently opened module.

B Languages: Lists the available display languages for Delta Watch.

Annotation: Contents are not always completely translated. The
English term is displayed if a translation is missing.

Help: In addition to the access to the online version of this
manual, tools for troubleshooting are provided in this menu.

EXTENSIVE LOGGING

ABOUT DELTA WATCH: Displays the program version and licence
details.

DATABASE BACKUP: Saves a copy of your database locally or in
the network.

SAVE DIAGNOSTIC INFORMATION

Navigation bar

[2]

The navigation bar provides the functionalities of Delta Watch within
module groups and modules. A module group or module can be
opened by clicking on it.
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B The currently active module is preceded by a vertical bar for
identification.

B The button of an active module has a yellow background. An
alternative display of the opened modules can be found in the
menu bar under WINDOWS. The currently displayed module is
identified by a tick.

File Modules Manual geodetic networks Languages Help

Close all module windows

Show navigation bar

Hide navigation bar

ﬁ » Akron ( Automated geodetic networks
- r' by W Manual geodetic networks
v o
. o B User management

B Click on the arrows on the bar between navigation bar and work
area to show or hide the navigation bar.

Tip: Is a module missing? Check the scope of your licence (see
,Licence Management“on page 96).

Work area, The module content is displayed in this area after opening. If the
secondary module has a menu of its own, this is displayed in the upper left
menu and corner.

submodules [3] _ . . "
Annotation: Note that some buttons only work if certain conditions are

met. For example, you can only copy users after they have been
created.

A few modules have additional submodules. These are made
available to you in an additional column in the work area.

User name [4] Here you can see with which user you are logged in, and the time in
the time zone of your project.

Messages [5] Messages are displayed here, e.g. the successful processing of an
epoch. Double click in this area to open the message window where
you can scroll through all messages to date.

Indication of errors and problems

Delta Watch informs you with a red dot about incorrect configurations or missing
information. Position the mouse cursor over the dot to display additional information.

User manual Delta Watch v3.4 11



MNetworks - Project: Akron Civic Theatre

Networks MNebwork Station IDs
Status
+ B 8
Activate automatic loading W
Mame Type i
ATS Manuell Starttime 07.11.2017 00:00:00
Akron Cw:: Theatre - | Automatisch - Time interval per epoch 100
Akron Civic Theatre - Manuell
General settings
Mame Akron Civic Theatre - AN
Comment
Base directory CAMONITORING DAT, [faeb @
Type Automatic processing

Multiple selection

If you would like to select a larger number of entries, e.g. in a points list, Delta Watch
provides two options for a simplified selection.

B Common selection of several points: Press and hold the CTRL key while you are
clicking on the desired entries.

B Selection of a larger contiguous area: Click on the first entry. Then press and hold the
Shift key and click on the last entry.

Logout from Delta Watch

Select FILE > CLOSE in the menu to logout from Delta Watch. All active modules are then
automatically closed and Delta Watch is terminated. If there are any unsaved modifications
in the program, you will be prompted to save them.
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3

System Centre
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3.1 Map

The fixed and object points of your project are shown on a map in the MAP module. In the
map window, you can continuously zoom in and out as well as move the section with the
mouse. The various map views can be set under SYSTEM CONFIGURATION > MAP > VIEW
CONFIGURATION.

Use the REPORT button in the secondary menu to save or print the displayed map section.

Tip: There can be a lot of sensors in large construction projects. If you are looking for a
specific sensor and its values, you can do this quickly via SYSTEM CENTRE > MAP >
SEARCH SENSOR.

General configuration settings for the map are made in the ADMINISTRATION > SYSTEM
CONFIGURATION > MAP module.

(TN

0
\H | +0

[o8-301

2017-06-22 11:00:002
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Point Symbols

The fixed and object points in the map are displayed as symbols. Points show additional
values when you click on the associated symbol info field. Click again to minimise the
measured value display again.

(‘F
| +2

MT1

2017-03-30 21:00:00Z
Identity Transformation
Z 2mm

Sensor chart

1D Sensor

The Z displacement is displayed in the header of the info field (here
+2 mm).

The point name, the date of the current epoch, the transformation
used and the displacement value in the Z direction are displayed.

[®

Sen_sor chart

2D Sensor

The modification is displayed as a horizontal direction vector (here
1 mm). The value stands for the length of the vector, i.e. the
horizontal displacement in the direction of the vector.

The arrow is displayed in the colours green, yellow or red according
to the respective alarm level (see ,Limit monitoring“ on page 37).

The point name, the date of the displayed measurement, the
transformation used and the displacement in 2D coordinates (here X
and Y) are displayed. You can select whether the delta value or the
absolute value is displayed in the system configuration.

X1

nm
0 mm

' mm
ensor chart

3D Sensor

The modification is displayed as a horizontal direction vector. The
value (here 1 mm) stands for the length of the vector, i.e. the
horizontal displacement in the direction of the vector. In addition,
the displacement in Z direction is displayed as a value (here 0 mm).

The arrow is displayed in the colours green, yellow or red according
to the respective alarm level.

The point name, the date of the displayed measurement, the
transformation used and the displacement in 2D coordinates and Z
direction (here X, Y and Z) are displayed. You can select whether
the delta value or the absolute value is displayed in the system
configuration.

13.0
DL0O00005
31.03.2017 08:50:03
Temperature  13.0 °C
Air pressure 1008 mBar
Humidity 79 %
Sensor chart

Geotechnical sensor

This example shows a meteorological sensor.

Modify point symbol graphic

User manual Delta Watch v3.4 15



Proceed as follows to modify the graphical display of a point symbol:

1. Open ADMINISTRATION > POINT AND LIMIT MANAGEMENT > POINT TYPE in the

navigation bar.

2. Select the desired point type and then click on the "Edit" symbol.

3. Select a graphic from the list.

Sensor charts

You can display a chart for the sensor with the measured values over time. You can
configure the time period, the axes and the scaling for the chart.

Click on the link in the info field to display a chart.

Sensor chart - OB-302 (Delta values) @
Interval  Last 24 hours Chart options v X
VY
ex oy @z v |z
9
3
rJ
)
5
4
3
: - _...-—'—"."_'_r.’_._.
1 - - - - b ® ® 2 &
£ o
1= a8 % o —®
P — o - —
S —
-
-2
-3
-4
-5
-6
-7
-8
=1
-10
HHEEHEHEHEHEEENMNMNNMNNNSOS DD 000000 000000 00 H HH B H H B Q
AUMoaNMMEUOUORRMMNMUNDNDODODO RMNLDUA ADNG YOO OWOoos MNWW A
N O WO BB NN WD BHLBNONODO WD BHEBNONOWODERBHEBRRNONOWDDE -
W o O WwomoO wooWwomo Wwo OoOWwo oWwoo wo oOWwoo Wwoowoo Wwoh o wohowho w
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4

Administration

Important: Changes that you make in the ADMINISTRATION module group are not
accepted and activated until after clicking on the APPLY button.

User manual Delta Watch v3.4

17



4.1 System Configuration

You make the general configurations for your Delta Watch system in the SYSTEM
CONFIGURATION. With a few exceptions, these settings apply globally to all projects in your
installation.

The following settings are only applicable within a project:

M Map View: ADMINISTRATION > SYSTEM CONFIGURATION > MAP > VIEW
CONFIGURATION

Units and decimal places
Define the units and decimal places for the individual modules.

Annotation: Delta Watch always calculates internally with all decimal places for the highest
possible accuracy.

Settings that have been made under DATE AND TIME are applicable for the entire Delta
Watch system. They are used as defaults for all other date and time settings that can be
made under the Charts, Automatic Reports and Sensor Fields submodules.

Map

Each Delta Watch project can integrate graphics, usually maps or aerial photographs, for
better visualisation. You reach the Map module via ADMINISTRATION > SYSTEM
CONFIGURATION > MAP.

Each map background image must be georeferenced using various parameters, such as
scale or easting / northing shift. Several options are available for this purpose.

Background image Referencing
[B @ B Four parameters
Graphic Translation easting  Translation northin Rotation [gon] Scale
0.000 0.000 0.000 1.000

Referencing result

Translation easting 0.000 [m]
Translation northing 0.000 [m]
Rotation (.000 [gon]
Scale 1.000
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Parameter b

—— &S] Four parameters: 4 parameters are used for this type of
Translaion easting (0000 referencing.
Translation northing  0.000 . ) . ) ) )
Rotaton 0,000 This corresponds to a similarity transformation with 2 control
Scale 1 points, 2 translations, 1 rotation, 1 scale.
ok || cancel |
okt =41 Six parameters: 6 parameters are used for this type of
Translation easting 61000 referencing_
Translation northing  0.000
Rotation easting 0000 This corresponds to an affine transformation with 3 control
B points, 2 translations, 2 rotations, 2 scales.
Scale easting 3|
Scale north 1
ok || cance |
ki &= |dentical points: Any number of points can be added for
Eastng Gicur coordnates) (6000 referencing using identical points.
Northing (picture coordinates) 0.000
peio et 00 In this case, both the image and global coordinates must be
Northing (global coordinates)  0.000 . . -
entered for an identical point.
P

Identical points (corner) &= |dentical points (corners): Enter the coordinates of the
o image corners for referencing via the image corners:

Easti .

o — M Top right
Northing  0.000
| o< || cace || Bottom left
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Create map views

You configure the defined views under ADMINISTRATION > SYSTEM CONFIGURATION >
MAP > VIEW CONFIGURATION. Each view has its own parameter set.

View type Select layer
View type Top view = Alignment
; ) = test
Superelevation 1 v
v
Views v
W
v
2 = v
Vv

Mame

05.10.2016 09:38:04 (UTC)
056.10.2016 09:43:02 (UTC)
05.10.2016 09:44:41 (UTC)
05.10.2016 09:47:46 (UTC)
05.10.2016 09:54:48 (UTC)
05.10.2016 17:01:21 (UTC)
05.10.2016 17:02:14 (UTC)

Allignment caption

=/ | Background

=] 201211_Bestandsaufnahme_edit2

v
v

Terrasse (1)
Baschung (456)
Alt (131)
Gelandekante (36)
Launch shaft (5)
Grenzelinien (232)
Grenzpunkte (140}
Weg (116)
Gebaude (32)
Messpfeiler (7)

Geodetic sensors

Geotechnical senors

Select project Select project
Select groups Select sensors
Name Name
v test Not defined
v | Test_2_allPoints Hydrostatic level
Inclinometer
Pressure sensor
Extensometer
Strain meter
Load cell
Select points Select sensorfields
Name 2D 1D Name 20 1D
| 101 v‘
| 102 v‘
FPO3
1o Info field
102 nfo fields
FPO Show sensor name
FP02 Show delta values .
Info fields Show absolute values
Show Sensor name Info field active time hours &
Show delta values . Raw values
Show absolute values Average values

Info field active time hours 8

Processed values

Annotation: You can apply a view using the VIEWS button under SYSTEM CENTRE > MAP.

Layers

If you have referenced multiple maps or images and added them to a view, you can change
the sequence. The layer at the top of the tree view is drawn first. All other layers are drawn
above it, so they might cover the layers below.

1. If not already done, open ADMINISTRATION > SYSTEM CONFIGURATION > MAP > VIEW

CONFIGURATION

Click on the VIEWS button and select Sort.

Select a layer and move this up or down.

Click on the VIEWS button and select Tree View to return to the normal view.

the layers within the DWG cannot be moved.

2.
3.
4.
I Important: You can import DWG drawing files with the layers defined there. However,

Annotation: Activating the BROWSER checkbox makes the view visible in Delta Live!.
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Configuration of the Info field

The appearance of the information fields for geotechnical or geodetic sensors can be
adjusted in many ways.

Proceed as follow to adjust an Info field:

1. If not already done, open ADMINISTRATION > SYSTEM CONFIGURATION > MAP > VIEW
CONFIGURATION

2. Select a view. The areas SELECT POINTS (geodetic sensors) and SELECT SENSOR
FIELDS (geotechnical sensors) are populated with points if these are created.

3. You control the display of the X, Y and Z coordinates (dimensions) in the Info field by
setting markers in the 2D and 1D columns:

M 2D: X and Y coordinates are displayed
M 1D: Z coordinate is displayed
M 2D and 1D: X, Y and Z coordinates are displayed

These coordinates and their designation can also be transformed (see ,Transformation
of coordinates” on page 54).

13 |A+2
L1 3
2018-01-03 09:00:00

Excavation axis
~ Transv 3 mm
13 Long -1 mm
L1_1|Settlement 2 mm
Sensordiagramm -

T [ <

L1 4

4. Make further settings:

Parameter Meaning

Info fields Switches the display of the Info field on or off.

Show delta values The difference to a reference value defined in the global point
list is displayed.

Show absolute values Absolute coordinate components are displayed.

Do not show values Sensor values are not displayed.

Info field active time in After this time, the absence of current sensor data is

hours indicated by a colour change of the frame from black to grey.

Raw values / average Only for geotechnical sensors.

values / adjusted values
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Right clicking on a point opens a context menu in which further setting options are

available.
Parameter Meaning
Status Activate or deactivate the point Inactive points are not
displayed on the map. You can apply these options
collectively to all points.
Dimension Activate or deactivate all 1D and/or 2D coordinates.
Orientation Select where the info field is displayed on the point. The

possibilities are based on the standard divisions of a
compass rose: north, north-east, east, etc.

Coordinate systems

Ellipsoids

Define or select the reference ellipsoid.

Geodetic datum

Define or select the geodetic datum of your project coordinate
system.

Elevation datum

Define or select the elevation datum of your project coordinate
system.

Coordinate
systems

Define or select the coordinate system (consisting of: EPSG® code,
geodetic datum, elevation datum and projection).

You can also configure a local coordinate system.

Coordinate system
transformations

The coordinate system transformation distinguishes between several
transformation types:

B System transformation
B Datum transformation
B Elevation transformation

Created transformations can be selected in other modules.
Proceed as follows to perform a coordinate system transformation:

1. If not already done, open ADMINISTRATION > SYSTEM
CONFIGURATION > COORDINATE SYSTEMS > COORDINATE
SYSTEM TRANSFORMATION

2. Select the transformation type. The appropriate configuration
window opens:

sThe EPSG code is a system of globally unique, 4- to 5-digit code numbers (SRIDs) for
coordinate reference systems and other geodetic datasets, such as reference ellipsoids or

projections.
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Add system transformaticn =
Source @® ‘
Desfination Add datum transformation S
Transformation type  Sew
Source ®
X-axis translation 0.0
Destination @
Y-axis translation 0.0
Transformation Seven parameters
Z-axis translation 0.0 22 .
X X-axis i 0.009
Rotation X 0.0 Add height transformation =
Y-axis translation 0.00
Rotation Y 0.0
Z-axis translation 0.00
Rotation Z 0.0 source ®
Rotation X 0.00| inati
r— 10 Destination (]
Rotation Y 0.00/ | Transformation type  Three parameters
[ Rotation 2 0.00/ | DeltaH 0.000
Scale 1.00/ | Owvertuming East 0.00000
ml Overturning North 0.00000
L
ok || cancel

3. Select source and target coordinate systems.

4. Specify the parameters. After saving, the transformation is
displayed in the list.

System configuration - Coordinate system transformation Q7mx

I Units and decimal places Coordinate system transformation | Add system transforr B

Map

@ Referencing Source Destination Parameters

@ Viewconfiguration Local (local) Gaul-Kriger Zone 3 (EPSG: 31467) | DeltaX=0, Defia Y = 10, Deifa Z=0, Rot X =0, Rot Y =0, RotZ =0, Scale = 1
= [ Coordinate systems:

@ Elipsoids

@ Geodetic datum

@ Height datum

@ Coordinate systems

@ Coordinate system transformation
@ Automatic backup
@ Gocaimport
@ Processing total station data
@ central database
@ Processing GNSS data
@ Processing levelling data
@ General settings
@ Automatic processing
@ Mail server

| Search

Further setting options in the system configuration

Background image Import of background images. These can be used in other Delta
Watch modules.

Automatic backup  All data from the deformation monitoring are backed up at freely
definable intervals and can be restored if required. The restore can
be performed using the Delta Watch utilities.

Tip: You can also initiate a manual backup. To do this, select Help >
Database backup in the menu.

Preparation of Default values for the preparation of total station data.
total station data

Preparation of Default values for the preparation of GNSS data.
GNSS data

Preparation of Default values for the preparation of levelling data.

levelling data

General settings Notes:
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Activation of a confirmation request before closing the program.
In the case of a crash of Delta Watch, a crash report is transmitted.

The automatic import also searches through subdirectories.

Favourites Compile your own module group from all available modules. This is
displayed at the top of the navigation bar after saving.

ﬁ m [ ]
F l:l System configuration - Project: All Projects - Favourites
(LY

[ Units and decimal places

[ Map
m F Mmmrdimets moamdes e
Automatic You can configure the behaviour for automatic XML import and
processing export - for example, overwriting existing XML files or the procedure
for import errors.
Mail server Enter the server data for sending e-mails. You can test the settings

made using the SEND TEST MAIL button.
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4.2

Projects

A project is the clear compilation of measuring points. Changing between projects is only

possible here.

Tip: Create its own project for each jobsite or section in order to structure associated data.
The maximum number of projects is determined by your licence (see ,Licence
Management® on page 96).

v

test1

Projects Projects H Contacts H Standard E-mails H Log book H Camera " Browser ‘
- ' Name Emeuerung EU Flutgraben
A
Active Name Gomment

Time zone (UTC+05:00) Aschgabat, Taschkent

Coordinate reference system | Local

directory cw gstDesktop =0
Project image Noimage
«H
Project logo Nologo v/
«E
url http:ersewvmt-gmbh.de/

Text

Time zone

Time zone of the project. All times are converted accordingly.

Coordinate
reference system

The selection is possible from all coordinate systems that have been
created in ADMINISTRATION > SYSTEM CONFIGURATION >
COORDINATE SYSTEMS > COORDINATE SYSTEMS. The selected
system is used as default for all geodetic networks in the project.

Archive directory

Subdirectory in which already processed data are stored as
compressed files.

Project image

Display of a project image. Only used in Delta Live!.

Project logo Display of a project logo. Only used in Delta Live!.
URL Display of a website. Only used in Delta Live!.
Text Display of a text. Only used in Delta Live!.
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Create project

Proceed as follows to create a project:
1. If not already done, open ADMINISTRATION > PROJECTS.

2. Click on the "Add" symbol.
3. Enter the name and confirm the input.

The new project is displayed in the project selection.

Active project

In Delta Watch, only one project can be active and its data available at a time. For your
information, the project name is displayed in the title bar of all non-general modules. The
active project will be loaded automatically when restarting.

Annotation: Irrespective of the active project, sensor data are always processed in the
background - even if they do not belong to the active project.

Create e-mail contacts

Delta Watch can automatically inform about certain events, e.g. the reaching of a limit value,
via e-mail. The possible recipients for these e-mails are created centrally on the CONTACTS
tab.

A created contact can be limited to the currently active project or can be used for all projects
of your Delta Watch installation.

Projects Projects Contacts ” Standard E-mails H Log book ” Camera H Browser
] E =8
Active e Firstname Last name Contact type Company Role E-mail address Mabile phone nu Public
v Mario Pfaff Current projecto VMT Project Manager m.Pfaff@vmi-gmbh.de +490260235 v
e = = Tilo Van Current projecto | VMT Project Ingenieur t t-gmbh.de 4 5

Tip: If you enable the PUBLIC field, Delta Live! displays these contacts.

Define e-mail recipients for standard events

Standard messages are stored in Delta Watch for certain events, such as the absence of
data.

You can define which contacts should be notified via e-mail for these standard events. You
can select from all enabled contacts for this project as recipients or as copy recipients on
the STANDARD E-MAILS tab.
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Projects ” Contacts ” Standard E-mails

MName First name Last name Send to Carbon copy
Automated adjustment successful Viktor Marsman i
Automatic vertical adjustment successful Maria Ganzman
Automated adjustment failed Tester Niemann

Automatic vertical adjustment failed
Global test failed

Global test (vertical) failed

Point export incorrect

Unknown point

No new raw data were found

Epoch could not be exported

Crash report email

Log

You can document and track project activities in the log. You can enable individual users to
access different entries.

Important: The log can be reached via Delta Live!. For this reason, check carefully
which entries are made accessible for which user groups.

Camera

Webcams can be configured here. These are only shown in Delta Live!.

Browser
Under BROWSER, you can define which modules are generally visible in Delta Live!.
You can also define the submodules of the Delta Live! SENSOR FIELD module.

In project management modules of Delta Watch, you can define under which submodule the
respective sensor field is displayed.
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4.3 Point and limit value management

In point and limit value management, you perform the basic point management of your
geodetic and geotechnical deformation network and manage your geotechnical sensors

centrally.
B Sort your fixed and object points using freely definable point types.

M Points can be grouped and managed in point groups.

B In limit monitoring, you define threshold values, for which a notification is sent by e-mail
when they are reached.
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4.3.1 Point types

You can define point types to distinguish and group points and mark them with a specific
symbol in the map display. Possible applications for point types are e.g.:

M Differentiation of manually and automatically measured points
M |dentification of fixed and object points
B Points with certain commonalities, e.g. all prisms

Each point must be assigned such a point type on the POINTS tab.

Fuoint type FPoints Point group Limit monitoring Sensor management
H
Mame Type Symbol
ATS51 Reference Point FixedPoint v
ATSZ2 Reference Point FixedPoint 133
Levelling ReferenceFoinl | FixedPoint 183
Reference Point FixedPoint 2158
Levelling Object Point ObjectPoint 186
Total Station ObjectPoint 23
ATS1 Object Point ObjectPoint 130
Maonitoring Point ObjectPoint 239
ATSZ Object Point ObjectPoint 227

Create point type

Proceed as follows to add a point type:

1. If not already done, open ADMINISTRATION > POINT AND LIMIT MONITORING > TAB:
POINT TYPE.

2. Click on the "Add" symbol.
3. Specify a name for the point type and specify whether it is a fixed or object point.
4. Select a symbol graphic for the representation in the map module.

Annotation: The symbol graphics are predefined and cannot be changed.
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4.3.2

Points

Create and edit points

You can create and edit the points of your project on the POINTS tab. In addition to a
manual input, point data can also be imported from a file.

Proceed as follows to create a new point:

If not already done, open ADMINISTRATION > POINT AND LIMIT MONITORING > TAB:
POINTS.

1.

2.

Click on the "Add" symbol to enter the relevant entries for the new point.

Points

Name 11

External name

Active v

Public Vv

Remark

Type Monitoring Point

Coordinate reference system  Local

Easting 3524698.089
Northing 5569981.537
Elevation 146.872
Offset Easting 0.000

Offset Northing 0.000

Offset Elevation 0.000

WGS84 Position

WGS84 Latitude 50.265365
WGS84 Longitude 9.345344
Edit standard deviation Vv

Standard deviation

X-and Y-deviation are equal

Deviation easting 0.00000
Deviation northing 0.00000
Deviation elevation 0.00000

OK

EX3)

|| canca

Annotation: WGS84 coordinates must be entered if you want to display points in Delta Live!
on a map.

To edit the data of a point at a later time, open the dialogue by double clicking on its row.
Alternatively, you can right click on the row to open the context menu. There are various

options available in the context menu:
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Point and imit management 0

= ® Testaufbau MT2 Point type Points Point group Limit itori Sensor
- B = = =
Name External Active Remark Type Ceerdinate refe Easting [m] Northing [m] Elevation OffsetE OffsetN Offset El Refiepoch Pointgroup name Pointlimitdef Created Modify
VMT1 Yes Monitoring Point Local 860.526  506.402 112564 0.000 0.000  0.000 Test_2_allPoints 14.02.17 | 16.02.17
FPO3 Yes Reference Point Local 861.121  484.480 112.993  0.000 0.000  0.000 test,Test_2_allPoir 14.03.17 | 16.03.17
FPO2 Yes Reference Point Local T “**~34 0000 0000 0.000 Test 2_allPoints 14.03.17 16.03.17
FPO1 Yes Refarence Point Local Setpointtype 0 0000 0000 0.000 Tes!_2_allPoins 14,0317 16.03.17
102 Yes Monitoring Point  Local Set coordinate reference system 3 0000 0000 0.000 test Test_2_allFoir 16.03.17
101 Yes Monitering Point  Local Show peint information I} 2 0000 0000 0.000 test, Test_2_allPoir 14.03.17 16.03.17
Offset management
Activate selected points
Deactivate selected points
Activate all points
Deactivate all points
Set point type | Assigns a point type to the point.
Show point The networks and epochs in which the point has been measured are
information displayed here.
Offset Input of the offset. For example, this is necessary if you offset the

management | sensor or it has been manipulated.

Important: For reasons of traceability, a comment must always be
entered for any offset input.

There are various possibilities for calculating the offset.

B By selecting any reference and target epoch (normal case).

B By selecting the coordinates (reference epoch) from point and limit
management and any target epoch. The option USE COORDINATES
FROM POINT DEFINITION must be activated for this.

M By manual input of the X, Y and Z components of the offset.
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Offset management for 201 @

Use coordinates from Point definition Reference epoch | 2017-05-12 08:00:00 (Networ
Manual editing Targetepoch | 2017-06-19 01:00:00 (Networ
Select reference and target epochs Current offset
Networks Network VMT2 Offsat X
Time interval Al OffsetY
Display Offset 2
Epoch Calculated offset

2017-06-18 11:00:00 Offeat X

2017-06-18 12:00:00 -

2017-06-18 13:00:00 OfisetY 0.002

2017-06-18 14:00:00
2017-06-18 15:00:00
2017-06-18 16:00:00 Comment
2017-06-18 17:00:00
2017-06-18 18:00:00
2017-06-18 19:00:00
2017-06-18 20:00:00
2017-06-18 21:00:00
2017-06-18 22:00:00
2017-06-18 23:00:00
2017-06-19 00:00:00

OffsetZ

Exchanged prism

2017-06-19 02:00:00
2017-06-19 03:00:00
2017-06-19 04:00:00
2017-06-19 05:00:00
2017-06-19 06:00:00

Following epochs

| settime interval | | Appiyofset || cancel

The offset can be applied to the following periods:

M for all following epochs
B from a specified point in time

M for a specified period

Status The status of a point determines whether it is included in the total
number according to your licence. Only active points are included in the
calculation (see ,Licence Management‘ on page 96).

A deactivated point is not calculated and is identified accordingly in the
EPOCHS > TOTAL STATION data module.

Ilse Station ID Targets Description
Vo YMT w MSO5AX]
v UMTY ~ MSOSAXII

Instr. Height  0.0000

Use Target ID
w 101

FPO1
A—rscos

Public Manages the visibility of individual or all points.
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Initial measurement
The coordinates in the point list, including any existing offset, correspond to the initial

measurement. Points can be added (e.g. when extending the network) or changed (e.qg. for
structural reasons).

Import points
Proceed as follows to import multiple points from a file:

1. If not already done, open ADMINISTRATION > POINT AND LIMIT MONITORING > TAB:
POINTS.

2. Click on the IMPORT button.

Points import P

Additional inputs

Step 01/03

< =
Select im, Points import E 5 2

® CSV Files(s) (customizabie)

Select import type
FIN file(s)

Coordinates from another epoch Step 02/03

Column separator

Decimal separator Points import P]
Coordinate reference system  —
Additional inputs
Type Defi
Step 03/03
Column type Preview Preview Preview
Name Date Time Batter 2016/02/08 15:0- 2016/02/08 15:0

[ pevious |[  Fmsn | cancasr |

3. Follow the dialogue.
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Export points
Proceed as follows to export one or more points:

1. If not already done, open ADMINISTRATION > POINT AND LIMIT MONITORING > TAB:
POINTS.

2. Click on the "Export" symbol.

3. Select the columns that you would like to export.

- 5
Column selection g

Name Vv

External name

<

Remark

Type

Coordinate reference system
Easting

Northing

Elevation

Offset Easting

Offset Northing

Offset Elevation

C R < RIS RIC RIS,

Point group name
Point limit definition
WGS84 Latitude
WGS84 Longitude

OK Cancel
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4.3.3 Point groups

You can use point groups to group together any number of points. This enables you later to
specifically display the points of this group and to use the points in other Delta Watch
modules or in Delta Livel.

I} Point and imit management - Project: Emeuerung EU Fiutgraben

Point type |m| Point group Limit ‘Sensor management
Pointgroups ¥  Transformation of coordinates Paint limit Visible Dimension | Points contained in group Points not contained in group Browser configuration

Total Station global  Identity Transformation - Yes 3D 21 F—

Total Station Test - Yes 3D 210 110 Brosseyibegviibikty

Ref Identity Transformation - Yes 30 211 111 =] Al users

Mastpunkte Identity Transformation AlarmLevel 10mm Yes 3D 212 112 « Administrator
FENEE— 2 113 Bemhard

Gleis FRA-Gattingen  |dentity Transformation - Yes 3D 2.4 1.14 dschadek

215 115 wschmied
2.18 116 chiekar

247 117 marcw

218 118 jrismenschneider
219 1.19 jfiuchs

22 12 raimharter

220 120 fadimee
221 121 mrennen
222 2 122 ohfricke
223 123

224 124

23 13

24 14

25 15

26 i

27 17

28 18

29 19

FPO1
FPO2
FPO3
FPO4

Create point group

Proceed as follows to create a point group and to assign your points:

1. If not already done, open ADMINISTRATION > POINT AND LIMIT MONITORING > TAB:
POINT GROUP.

2. Click on the ADD button and enter a name.

3. Inthe POINTS NOT CONTAINED IN GROUP column, select all entries that you would like
to add to your newly created point group.

4. Use the arrow button to move the points to the POINTS CONTAINED IN GROUP column.

Assign transformation of coordinates to point groups

You can apply TRANSFORMATION OF COORDINATES to point groups. In this case, all
coordinates within the group are converted according to the set transformation (see
»ransformation of coordinates” on page 54 and ,Limit monitoring“ on page 36).

Proceed as follows to assign a transformation to your point groups.

1. If not already done, open the ADMINISTRATION > POINT AND LIMIT MONITORING >
POINT GROUP TAB.

2. Click with the right mouse button on the point group to which you want to assign a
transformation, and then select SET TRANSFORMATION in the context menu.

3. Select the transformation to be applied from the list.
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Assign limit values to point groups

Certain values of point groups can be monitored by Delta Watch. If these limit values are
exceeded or undercut, a previously defined group of persons can be informed by e-mail
(see ,Limit monitoring® on page 37).

Proceed as follows to assign limit values to your point groups.

1.

If not already done, open the ADMINISTRATION > POINT AND LIMIT MONITORING >
POINT GROUP TAB.

Click with the right mouse button on the point group which you want to monitor and
then select SET LIMIT VALUE in the context menu.

Select the limit value definition to be applied from the list.

Set point groups visible

If a point group is set visible, this can be used everywhere in Delta Watch or Delta Live!.

Proceed as follows to set your point groups visible:

1.

If not already done, open the ADMINISTRATION > POINT AND LIMIT MONITORING >
POINT GROUP TAB.

Click with the right mouse button on the point group which you want to make visible
and then select VISIBLE in the context menu.

Select one of the provided options.

Add dimension to point groups

A dimension can be assigned to a point group, depending on whether the coordinates are
three-dimensional or one-dimensional. Various Delta Watch modules and Delta Live! react
to this setting.

Proceed as follows to select a dimension:

1.

If not already done, open the ADMINISTRATION > POINT AND LIMIT MONITORING >
POINT GROUP TAB.

Select the point group that you would like to assign a dimension to.

Click on the " Edit" symbol and then select 3D for three-dimensional or 1D for one-
dimensional coordinates from the list that is displayed.
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4.3.4 Limit monitoring

Delta Watch enables you to monitor certain point values for undershoots and overshoots.
The following values can be monitored:

M X-value: position displacement

Y-value: transverse displacement

2D: position displacement in X-Y direction

[ |
M Z-value: settlement / uplift
|
[ |

3D: total spatial displacement

Point type ” Points ” Point group H

a2 8

Definition of limit monitoring
MT (3D)

MT1 (1D)

MT2 (10)

MT2 (30)

MT3 (10}

Definition
Name MT (3D}
Comment

Transformation of coordinates

Limit monitoring ” Sensor management

‘MT Trasse

Show always message when limit exceeded

Level 1: Message

Max. [mm]
3.00000000
3.00000000
3.00000000

Min. [mm]
~  longitudinal -3 00000000
~  fransversal  -3.00000000
v Sefflements 300000000
2D —
3D —
Name
Marvin Pfood

Viktor Marsman
Maria Ganzman

User manual Delta Watch v3.4

E-mail SMS
Vi

Level 2: Warning

Min. [mm] Max. [mm]
-7.00000000 7.00000000
-7.00000000 7.00000000
-7.00000000 7.00000000

Name E-mail SMS
Marvin Pfood i
Viktor Marsman
Maria Ganzman

Level 3: Alarm
Min. [mm] Max. [mm]
-9.00000000 9.00000000
-9.00000000 9.00000000
-9.00000000 9.00000000

Name E-mail SMS
Marvin Pfood i
Viktor Marsman
Maria Ganzman
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Create limit values

Proceed as follows to create a new limit value definition:

1. If not already done, open ADMINISTRATION > POINT AND LIMIT MONITORING > TAB:
LIMIT MONITORING.

2. Click on the ADD button and enter a name for your new limit value definition.

3. Click on the created limit value definition in the overview list and edit the parameters:

Parameter Meaning

Transformation of | Select a transformation of coordinates from the list (see

coordinates ,Transformation of coordinates* on page 54).
Always report Defines whether an alarm is triggered for each epoch exceeding the
when exceeded limit value or only for the first epoch.Annotation: This can be required

if the value alternates around the limit value in successive epochs.
Proceed as follows to reset the one-time limit value notification:

1. If not already done, open ADMINISTRATION > AUTOMATIC
GEODETIC NETWORKS.

2. Select the network whose notification you would like to reset.

3. Click on the new "Reset limit value notification" button that is
displayed in the secondary menu.

Level Delta Watch uses three levels to show different priorities in limit value
management.

M Level 1 — Message
B Level 2 -Warning
B Level 3-Alarm

Tip: For information about how to change the units and decimal
places for the entered limit values, see ,Administration” on page 17.

Recipients Contacts can be defined for each limit value level who are informed
by e-mail when the limit value is reached (see ,Projects” on page 25).
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Behaviour of the system when the limit value is exceeded

When a limit value is exceeded, Delta Watch behaves as follows:

B When an epoch of an automatic network has been evaluated, Delta Watch then checks
all calculated point group points for which a limit value has been created.

B If the value is exceeded, an entry is made in the message window.

B If contacts are stored for the level, the corresponding e-mail template from the standard
e-mails is sent (see ,Projects” on page 25).
o Message limit values exceeded
o Warning limit values exceeded
o Alarm limit values exceeded

B There is always only one message generated for the highest level. For example, if
Level 3 is exceeded, only one single message is generated although Levels 1 and 2
have also been exceeded.

Paint typa || Points " Point group Limit maonitonng SNSOF FrMNAEMEHL
F 8 ~E -E
Naerrie Commaent Serial number | Coordinabe X [m] Coordinale Y [m] Coordinabe Z [m) Type Criabed Modify
310101 WVirual 0650416 09:08, ¢
310201 Virual 06.04.16 09:10, ¢
Generalinformal Wirual 11.04.16 09:29, ¢
W-Tilt Fail rack 1404 18 16:16, ¢
r B
Dascription Box number | Channel number A B C (s} Offzat Refarenca meas . Outputtype  Unitof rawdata |
Temperatura a 1 0.000000 0.000000 0.000000 0000000 0.0000000000  0L0000000000 Degres Calsiug |
Al pressure Q 2 0.000000 0.000000 0.000000 0000000 0.0000000000 00000000000 Millibar jmBar]
Huridity 1 3 0000000 0.000000 0.000000 0000000 | 0.0000000000  CUOQODD00000 Mo unit
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4.3.5 Sensor management

Create and configure sensors

Proceed as follows to create a sensor:

1. If not already done, open ADMINISTRATION > POINT AND LIMIT MONITORING > TAB:
SENSOR MANAGEMENT.

2. Click on the ADD button and enter a name.

3. Fillin the remaining parameters.

F Y
Add geotechnical sensor l&J

Name [<3)
External name
Active Vv

Comment
Serial number
Coordinate X ==
Coordinate Y —
Coordinate Z —
WGS84 Position
WGS84 Latitude  —
WGS84 Longitude —
Type Not defined
Symbol

Scale factor 1

| OK | Cancel

Annotation: WGS84 coordinates must be entered if you would like to display sensors in
Delta Live! on a map.

Create and configure sensor channels

Each sensor can record different types of information and forward them separately via
channels, e.g.:

B for a hygrobarograph: temperature, air pressure, air humidity
B for an inclinometer, the respective depths
Each sensor channel can be configured with limit values. The allocation follows the same

principles as described in ,Limit monitoring“ on page 37 and is done in the parametrisation
of the sensor channel.
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Point typa || Pomnts " Pont group

Limit monitonng

Sensor management

F 8 -2 -2
N Commant Serial number | Coordinabe X [m] Coordinate Y [m] Coordinabe Z [m) Type

310101 Virual
310201 Wirual
Generallniomat Wirual
W-Till Rl rack
r B

Deascription Box numbar | Channel numbsan A B C 1]
Temperaturs 0 1 0.000000 0.000000 0.000000
AN pESsUng L1 2 0000000 0.000000 0.000000
Hurnidiby 4 3 0000000 0.000000 0000000

Proceed as follows to assign channels to a sensor:

1.

SENSOR MANAGEMENT.

0000000
0000000
0000000

Creabed

0506416 (008, ¢
06.04.16 09:10, ¢
11.04.16 09:29, ¢
1404 18 1616, ¢

Offsat
0.0000000000
00000000000
0, 0000000000

Moy

Fafarenca meas  Outputfype  Unitof rawdata ||

00000000000
00000000000
00000000000

Degres Calsius |
Millitzar jriBar]
Mo unit

If not already done, open ADMINISTRATION > POINT AND LIMIT MONITORING > TAB:

Select the sensor that you would like to configure in the upper window. In the lower

window, you can see channels that have already been created, if there are any.
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Channel

Drescription

Box number

Channel number

A

B

c

D

Offget

Reference measurement
Signum

Qutput type

Unit of raw data

Unit of processed data
Count of observations
Type of limits

Upper limit (Alarm level 1)
Lower limit (Alarm level 1)
Upper limit (Alarm level 2)
Lower limit (Alarm level 2)
Upper limit (Alarm level 3)

Lower limit (Alarm level 3)

o

0

0.000000
0.0o0000
0.000000
0.000000
0.0000000000
0.0000000000

1

Metre [m]
Metre [m]
1

Raw data limits

Click on the "Add" symbol in the lower window.

Add all parameters of the sensor channel.

*

OK

Cancel
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4.4 Networks

Networks are used to group sensors together. Delta Watch distinguishes between manual
and automatic networks.

B Manual networks: The complete evaluation of the measured values is carried out by
the user himself. There is no automated calculation.

B Automatic networks: The import of the measured values and the configuration of the
network adjustment up to the checking of stored limit values are completely automated.

Create and edit network

Proceed as follows to create a network:
1. If not already done, open ADMINISTRATION > NETWORKS.

2. Click on the "Add" symbol.
3. Specify the name and type.

The network you have created is automatically assigned to the currently active project (see
also ,Projects” on page 25).

Select the entry in the network overview to configure your network. The details of your
network are displayed. The settings made here are applicable for all epochs of this network.

MNetworks - Project: Akron Chic Theatre

Networks Network Station [Ds
Status
X = B8
Activate automatic leading W
Name Type _
ATS Manuell Start time 07.11.2017 00:00:00
— - Time interval per epoch 1.00

Akron Civic Theatre - Manuell

General settings

Name Akron Civic Theatre - AN
Comment

Base directory CMONITORING DAT, [Tge @
Type Automatic processing

User manual Delta Watch v3.4 42



Automatic geodetic networks

If you have selected the "Automatic” type for the system, measurement data are

automatically imported from the specified base directory according to a basic configuration
and compressed to epochs with the default adjustment settings.

Networks - Project: VMT Intergec

Networks
H E B8
MName Type
Test [Setup + Mainter  Manual
Setups Manual

MNetwork VMT2 [Setup | Manual

GMN55-Man Manual

GMNSS Automatic
Deactivated Network | Automatic
Building Settlements | Automatic

Network ” Station IDs |

O7mx

Status

Activate automatic loading

Starttime
Time interval per epoch

Delay processing

General settings
Name
Comment
Base directory
Type
Adjustment settings
Adjustment type
Calculation mode
Minimum number of datum points
Coordinate reference system
Extended settings
Hardware monitoring
Maonitor total stations
Alarming time interval

Monitor prisms
Name E-mail SMS
Viktor Marsman
Maria Ganzman
Tester Niemann

v
2016-10-04 03:00:00
1.00

0.00

Network VMT2

ClUsers\impfingstiDes m

Automatic processing

Hierarchical adjustment
Mon robust
3

Gaul-Kriger Zone 3

120
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Hardware monitoring

You can monitor the activity of your total stations and prisms in automatic networks.

Proceed as follows to monitor your hardware:

> Select the hardware types that you want to monitor.

The additional field ACTIVATION PERIOD is displayed. The alarming time interval
corresponds to the time without activity after which an alarm will be triggered.

Tip: Select the alarming value so that it is a multiple of the TIME INTERVAL PER EPOCH

value.

The e-mail recipients selected here receive notifications from the hardware monitoring (see

also ,Projects” on page 25).

Metworks - Project: VMT Intergeo
Networks
& B B8
Mame Type
Test [Setup + Mainter  Manual

Metwork VMT2 [Setup  Manual

Metwork VMT2 Autormnatic
GMN5S5-Man Manual
GNSS Autormnatic

Deactivated Network | Automatic
Building Settlements  Automatic

Metwork

?Tox

General settings
Name Setups
Comment
Adjustment settings
Type Spatial network
Adjustment type Hierarchical adjustment

Calculation mode  Mon robust

Extended settings

Manual geodetic networks

Measurement data are added per epoch, as described in ,Epochs” on page 45.

User manual Delta Watch v3.4

44



4.5 Epochs

An epoch is a freely definable time period in which raw data can be evaluated. Multiple
observations in the same network are balanced together. There are various possibilities to
fill an epoch with data:

B manual input
B manual import from a file (gka, dat or gsi format)

B automatic import of automatically imported data into the total station (e.g. via Delta
Link)

M automatic or manual import of GNSS baselines or RINEX raw data

= —— Project
= » Setups —— Network
= ® 10.2016 — Month
= ® 04.10.2016 — Day
= ® 04.10.2016 11:27:58 — Epoch
* Coordinates
¥ File list
* Total station data
» GMNSS data
* | eveling
* Nanual input
* 32017
» 42017

Create and edit epochs

Important: The epochs are created automatically in automatic networks. Manual
creation of epochs is only possible in manual networks.

Proceed as follows to create an epoch:
If not already done, open ADMINISTRATION > EPOCHS.

Select a network and a time interval.

Click on the SHOW button.

Click on the "Add" symbol.

1

2

3

4. Existing epochs are listed hierarchically sorted.

5

6. Specify the name and starting time point of the epoch.
7

The epoch is added to the project tree.

To continue editing the epoch, select the entry and expand it using the preceding node.
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General configuration B Comment: Any text.

B Coordinate reference system: defines the coordinate
reference system for the epoch. Only a coordinate
reference system that is created in the system
configuration can be selected.

Annotation: A global system must be selected for
GNSS observations.

M Time stamp: time of the measurement. The epoch is
sorted in the project tree based on this time (sorted
chronologically by date).

Annotation: The time stamp cannot be changed in
automatic networks.

Coordinates A distinction is made between input coordinates,
approximate coordinates and calculated coordinates:

B Input coordinates

Here you can read in known coordinates, for
example, fixed points that have been measured.

Epoc Paect M1 regen TE%
Netweris  Networ Tz Outputcoordinates
Time interval A1 [ ] ¥ i ~=
Epochs Ponlname | Easngim| | Nomninglr] | Elevaion(] | Ofsed Easting | OfistNoMing fr Cffes Elevation || Comelaton nmati Coordinale rfers Tirne of messu
= MOITIT  BA4TETEY 1878 o000 0000 0000 1000 0 1004 180000
£ = v 1000
o "
P GU0876  SeABLATe 6057 om0 0000 000 W00 0 Lol 1004 190000
o 10000
o o 100w
PR 62004070 Ba44EXIT4B 7260 2000 0000 0000 10000 0 51004 180000
o 1m0
Fens 408820209 6204519460 000 00 0000 1004 180000
KONV 409852006 5a44521 045 17388 o000 $10.04 120000
Konv-a2 3450851485 5444521 44T 228 0000 0000 510.04 180000
KONV 00050560 5404520802 7350 000 0000 #1004 180000
KONV-04 2460080302 basds2n B 22 Q600 0000 1004 180000
e MOU0217T BaddBIETT e oo 0000 #1004 180000
B0 MOUGLI  B4SIREES 0760 o0 1004 190000
o820 BAEOB0 54445045 7,880 0000 0000 51004 180000
og22 00050127 Bas450R TR 12 on0o 0000 #1004 180000
aas0886 12 5 Sasss0nsm s Q000 $10.04 120000
oBa2 MBIS6102 6444500888 m284 o000 o000 1004 180000
OB MOUSIHTZ 54044658 7985 000 0000 1004 180000
oBat2 2460081578 Badassh5an 5088 Q000 0000 51004 180000

B Approximate coordinates

Approximate coordinates are required for the
determination of new points in the course of network
adjustment. They can be calculated before the
adjustment based on the measurements.

Qutpul cotinates
Tims interl | Al
Epochs Galcuals  Pontnama | Eastngin] | Nowgw] | Bevalonjm] T
FPo2 459849717 razas  aee7e s
£ s 3 FPOa )
- FRO4 460604 079
= FPos Sun9824 263
© Helwork VMT2 KoN-01 2469052036
» 201610 KoNv-02 3460051485 218
Seamewes 0 || cwamms T kowwos supunea 863 )
5 ® 20161004 19:00:00 o0z 24pa051242 nam
> 08101 480082 171 8 627
» Flloist om102 768
* Totl station data oz-20 7.880
. 08202 10248
> a0t 8162
> in om0 0254
» 20164004 20:00:00 catnr e
B ® 20164004 210000 a2 MBBE1ETS  BessiBtdn 19088 5.10.04 1@00:00
E # 2016-10-04 22.00.00 MTY 400840116 5444496152 18167 310-04 19.00:00
B # 20164004 230000
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The system has already selected the points that
should be calculated.

- Click on the "Update" symbol to start the
calculation.

- Click on "Apply" when all approximate coordinates
have been calculated.

B Calculated coordinates

Here are the coordinates that have been created in
the course of the adjustment. You can delete or
deactivate incorrect points. Deactivated coordinates
are no longer displayed in the charts and monitoring
reports.

Write calculated coordinates to global point list

Proceed as follows to transfer the coordinates with point
type and coordinate system to the global point list:

1. Select the rows in the table view with the coordinates
to be imported.

2. Click on the selected set of coordinates with the right
mouse button.

3. Select WRITE COORDINATES TO POINT DEFINITION
in the context menu.

The transferred reference system corresponds to the one
selected in the compensation calculation.

File list

User manual Delta Watch v3.4

All files that have been used for the calculation of this
epoch are displayed here. The files are archived in the
archive directory (see ,Projects“ on page 25) and can be
copied back to the base directory via RESTORE FILE.
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Total station data Here you can import and edit measured values from one
or more total stations.

e o W mtex
Netwods  Netacrc VT2 Use Staton D Tagess n B
WT1
w1
w1
Wi

PR

Ins¥ Height 00000

Use  Tageto

[ I |

Sation name: VMT1  instument height 0.0000m

Station name: VAT1 instrument height 0.0000m

Sation name: VMT1 insinument height 0.0000m

AKECELEY o

Station name: VM1 nstment height 0.0000m

The gquality of the data is checked during the import.
Variations from the epoch settings are displayed in the
message window.

GNSS data Here you can import and edit GNSS baselines (see
,GNSS Array“ on page 71).
Levelling You can import and edit measurements from levelling —
also multiple levelling lines in parallel.
Manual input Datasets can be manually completed here.
Adjustments

Observations of an epoch are evaluated using network adjustment. In doing so, the data for
multiple measurements are evaluated and optimised statistically.

M Horizontal and vertical adjustment are performed separately.

B Based on the result, you can estimate the quality of the measurement.
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Networks

Time interval Al

Epochs

Satups Epoch Adjustment settings H Result of horizontal adjustment H Result of vertical adjustment H Network skeich

Processing of Horizontal adjustment
Adjustment type: Dynamic adjustment

= Calculation mode Non robust

= ® VMT Intergeo §
= » Setups Sigma a priori 0.0010

» 201703 Mapping reduction
* 2017-04

Extended seftings v

» 2016-10
= * 2016-10-04
» Type of the GNSS datum shift  Rotation and scale

Ellipse type Error ellipse

» 2016-10-04 21:00:00

» 2016-10-04 23:00:00 Use distance scales

Elevation reduction
¥ 2017-06

» 201707 Use sigma a priori for statistics

Maximum number of iterations 10

Stochastic datu_

FP02

FPO3 KONV-02

FPO4 KONV-03

FPOS KONV-04
0B-101
0B-102

B osomn

0B-202
0B-301
0B-302
0B-401
0B-402
VMT1

New points

Guideline: Make an adjustment manually

Typically, proceed as follows for adjustments:

1.

If not already done, open ADMINISTRATION > EPOCHS. Select a network, click on the
SHOW button and the select the previously selected network again in the tree view that
opens. The "Add" symbol becomes active.

A new epoch is created after you have allocated a name and possibly adjusted the time
stamp. Open the node before the epoch and click on TOTAL STATION DATA to read in
data using the LOAD MEASUREMENT DATA button.

Change to COORDINATES > APPROXIMATE COORDINATES and let these be
calculated.

Return to the Epoch module and change to the ADJUSTMENT SETTINGS tab. After
deciding on a horizontal or vertical adjustment, select the type of adjustment
(Hierarchical adjustment, Dynamic adjustment or Free adjustment). Further fields are
now displayed below depending on the selected type.

Annotation: If you are adjusting 3D coordinates, you must perform both adjustment
types one after the other.

Move the points to the FIXED POINT or NEW POINT column. Fill in the other fields as
necessary. Click on the CALCULATE ADJUSTMENT button. The system informs you
that the adjustment has taken place.

Change to the RESULT OF HORIZONTAL ADJUSTMENT or RESULT OF VERTICAL
ADJUSTMENT tab. If the results are not good, you can search for the cause in the
ADJUSTED OBSERVATIONS Incorrect observations can be excluded from the
evaluation.
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7. Change to the NETWORK SKETCH tab. The scale of the deltas and the error ellipse
(depending on the set magnification) can be seen at the bottom left. The scale of the
network sketch is shown at the bottom right (depending on the set zoom level).

Epochs - Project: VMT Intergeo o
Networks Setups

[i]
x

Epoch H Adjustment settings H Result of horizontal adjustment " Result of vertical adjustment ” Network skeich ‘

Timeinterval Al

—— @
4\
\\

SOues (~

+ B @

& » VMT Intergeo
© ¥ Selups
= » 2016-10
B » 2016-10-04
»
* 2016-10-04 21:00:00
» 2016-10-04 23:00:00
» 201703
» 2017-04
» 201706
» 201707

Direction
Distance

500 mm

10m

You can zoom into or pan the network sketch. Select the relevant commands for this or
keep the left mouse button pressed and zoom in and out using the mouse wheel.

Further configurations can be accessed via SETTINGS in the upper right corner. You
can change various settings on the display palette. Changes are applied immediately
and for all epochs of a network.
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4.6 User Management

The USER MANAGEMENT module is used for the organisation of the users of Delta Watch.

Using roles, you can control access rights down to the last detail and thus adapt Delta

Watch precisely to your needs.

Add, edit and copy users

Proceed as follows to add, edit or copy a user:

1. If not already done, open ADMINISTRATION > USER MANAGEMENT.

2. Click on the symbol for the respective action.

3. Fillin the fields in the respective dialogue.

Annotation: The dialogue is the same for all three actions.

22

Login .

Password @

Role &
Coordinate transformations Use role Denied
Automated processing Use role Denied
Diagram Use role Denied
Convergences Use role Denied
Dynamic CSV report Use role Denied
Graph report Use role Denied
Automated monitoring reports Use role Denied
Structural monitoring report Use role Denied
Automated geodetic networks Use role Denied
Convergence section Use role Denied
Hygrobarograph Use role Denied
Manual gecdetic networks Use role Denied
Foint and limit management Use role Denied
Structural monitoring Use role Denied
Map Use role Denied
auth:Tunis. Map. Views Viewer Remote se rle Denied

| ok || canca |

Tip: By default, the access options for the individual modules of Delta Watch are determined

by the selected role. However, you can assign read and write permissions individually for

each module.
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Define standard users

Delta Watch always starts with the last logged in user and logs him in automatically.
Therefore, you should create a standard user who has no or at least severely restricted
rights to prevent unauthorised use.

Proceed as follows to make an already created user the standard user:

1. Select the user.

2. Click on the "Set standard user" symbol.

Delete users

Existing users can simply be removed from the list.
Annotation: The Administrator cannot be deleted.
Proceed as follows to delete a user:

1. Select the user that you would like to delete.

2. Click on the "Delete user" symbol.

The deletion of the user must still be confirmed before it is performed.

Add, edit and copy user role

Proceed as follows to add, edit or copy a role:
1. Click on the symbol for the respective action.

2. Fill'in the fields in the respective dialogue.

Annotation: The dialogue is the same for all three actions.

Role P
Name [cal
Template Denyall
Coordinate transformations Use template Denied
Automated processing Use template Denied
Diagram Use template Denied
Convergences Use template Denied
Dynarmic CSV report Use template Denied
Graph report Use template Denied
Automated monitoring reports Use template Denied
Structural monitoring report Use template Denied
Automated geodetic networks Use template Denied
Convergence section Use template Denied
Hygrobarograph Use template Denied
Manual gecdetic networks Use template Denied
Point and limit management Use template Denied
Structural monitoring Use template Denied
Map Use template Denied
auth:iTunis. Map. Views Viewer Remote | Jse temnlate Denied
ok || cance
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You can find the three standard access types under TEMPLATE
B Denyall

B Readall
B Full access

The configurable individual authorisations, e.g. ADMINISTRATION: ALIGNMENT or DYNAMIC
CSV REPORT, are assigned this value by default.

All individual authorisations can be adjusted individually:

Parameter Meaning
Denied No access. The module or function is not displayed
Read only The user can view the module or function but cannot make

definitions or configurations.

Full access The module or function is completely accessible to the user.

User manual Delta Watch v3.4 53



4.7 Transformation of coordinates

You can convert the coordinates of a point to another coordinates system using a
transformation of coordinates. For example, this can be useful to visualise the measurement
results in relation to the local conditions.

Tip: A created transformation of coordinates can also be used by other modules.

BT e, E

:
Coordinate transformations 07?ox

. = Transformation of coordinates
Coordinate fransformations Transformation fype  LQS - Alignment
Test_DJ1 - (LQS - Alignmenf) LQS - Alignment
LGS - Two points L\\-y
Rotation
Name Test_DJ1
X-Axis label X

Delta X-axis label ddx

Y-Axis label Y

Delta Y-axis label ddy

Z-Axis label i

Delta Z-axis label ddZ

Alignment: test- 05.10.2016 17:02:14 (UTC ﬁ

Always positive to alignment

Create transformation of coordinates

Proceed as follows to create a transformation of coordinates:
1. If not already done, open ADMINISTRATION > TRANSFORMATION OF COORDINATES.

2. Click on the "Add" symbol.

3. Select the transformation type.

4. Specify a name for the transformation and the axes.
5

Add the required parameters.
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LQS — Two Points Transformation

Local transformations of coordinates are used to project the coordinates differences that
arise from the respective epochs in relation to the relevant reference epochs to local
coordinates axes. The shifts are then calculated longitudinally and transversely to the local
coordinate axes.

. = H_m!m_

= Transformation of coordinates
Coordinate transformations Transformation type LQs - Two points
Identity Transformation - (Rotation) Name LQS - Transfromation
VMT Trasse - (LQS - Alignment)
X-Axis label X
Delta X-axis label DX
Y-Axis label Y
Delta Y-axis label DZ
Z-Axis label z
Delta Z-axis label DZ
Points in project
101
102
103 Select starting point
20 Select end point
N
Start point FPO2
Easting
Morthing 5444478 781
End point FPOG
Easting
Northing

Always positve to excavation

If not already done, open ADMINISTRATION > TRANSFORMATION OF COORDINATES.
Click on the "Add" symbol.
Select LQS Two points as transformation type.

Name the transformation and the axes.

a > v bnhp R

Click on the starting point in the point list and specify it as starting point in the context
menu.

6. Click on the end point in the point list and specify it as end point in the context menu.
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3}

Project Management

Measured values, structured according to sensor types, can be viewed and evaluated in the
PROJECT MANAGEMENT module group.

Important: Their type must be set correctly in the ADMINISTRATION > POINT AND LIMIT
VALUE MANAGEMENT > SENSOR MANAGEMENT TAB to display sensor values of
external hardware in the relevant modules.

Change time interval for data display

The data of the last 24 hours are always displayed by default when calling modules within
the project management. In order to define this time interval individually, each module has a
date and time selector.

Important: When you close a project management module, its settings are reset to their
initial values.

Notifications when limit values are exceeded

Some modules provide you with the option of sending notification e-mails when limit values
are exceeded.

To be able to send naotifications:
1. Create e-mail contacts: ADMINISTRATION > PROJECTS > CONTACT TAB.

2. Define limit values for each desired channel of the relevant sensor: ADMINISTRATION >
POINT AND LIMIT VALUE MANAGEMENT > SENSOR MANAGEMENT TAB > AREA:
CHANNEL

3. Add recipient and limit value in the project management module in the NOTIFICATION
CONFIGURATION area.

Browser Settings

In each project management module, you can make settings on an extra tab, which are
mainly used for displaying the respective measured values in Delta Livel!.

WGS84 Position

WGS84 coordinates must be added if the sensor field should be marked in a map in the
OVERVIEW module (see ,,Overview" on page 74).

Units and decimal places

Modifications made here to the units and decimal places apply exclusively to the relevant
sensor field (if you would like to modify the settings for all sensor fields, you must do this in
the System Configuration (see ,System Configuration® on page 18).
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Annotation: The modifications are applicable for this sensor field both in Delta Watch as well
as in Delta Live!.

Time and date

Modifications made here to the units and decimal places apply exclusively to the relevant
sensor field (if you would like to modify the settings for all sensor fields, you must do this in
the System Configuration (see ,System Configuration® on page 18).

Annotation: The modifications are applicable for this sensor field both in Delta Watch as well
as in Delta Live!.

Browser User Visibility

Here you can set which users have access to the sensor field via Delta Live!.

Browser Menu Settings

You can set the submenu to which this sensor field is assigned here.

Annotation: You can add and change the individual submenus under ADMINISTRATION >
PROJECTS > TAB: BROWSER.
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5.1 Meteorology

In the METEOROLOGY module, you can display the data of your meteorological sensors and
create reports from them.

= = & & =]
| Reprocessing | Refresh | Chartoptions |  Report |
Meteorological - Project: VMT Intergeo
Calculation Sensor field

Sensor fields

B B = = Time start | 2017-05-02 18:53:23 Timeend | 2017-05-05 18:53:23 Display Apply all sensors|

Narme. i
Moo sion i = semon 2%’1"? 05-01 installation of TS
Meteorological station 2 Meteorological - Temperature [°C] v Mso1 -05-01 installation of
Channels

40.00
38.00
36.00
34.00
32.00
30.00
28.00
26.00
24.00
22.00
20.00
18.00

16.00
14.00
12.00
10.00

8.00
6.00
4.00
2.00
0.00

-2.00

-4.00

Display meteorological chart

You can display sensor values of a certain period as a chart on the CALCULATION tab.
1. If not already done, open PROJECT MANAGEMENT > METEOROLOGY.

2. Inthe SENSOR FIELDS area, add a sensor or select one from the list.
3. Define the time period.

4. Select the sensors and channels to be displayed.

5

Click on SHOW to create the chart.

Configure meteorological sensor

You can specify which sensors will be used in this module on the SENSOR FIELD
CONFIGURATION tab.
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e

Meteorological - Project: VMT Intergeo l;l Ex
Calculation | Sensor field configuration
Sensor fields
Geotechnical sensors =
] E B8
MName Reference sensor
Name DLOOO003

Meteorological station
Meteorological station 2

Messaging configuration

[+ = ¥ =B

Name | E-mail Alarm level

Annotation: You can set options for the graphical display of a meteorological sensor in the

secondary menu under CHART OPTIONS.
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5.2 Structural monitoring

The STRUCTURAL MONITORING module can be used to evaluate parameters that are
relevant for monitoring buildings and structures.

B Measuring points and their values can be displayed at a freely selectable time.

B Measuring points can be displayed in a graph, in a chart or as a table of values.

Le -

Structural monitoring - Project: VMT Intergeo N7mx
- Calculati Sensorfield
Time 2018-11-0219:16:34  [13] packFovard [ B =
+ B B8 Edit mode: set points Profile HPO1 i

Name
Bunldmg VMT vertical profile
Building \ 5 profi

: ;
‘-‘*‘U-' %
| {

2017 DB—05120000 2017 08—09 12:00:00 1 l

Identity Transformation ldenmy TTBHSmelSlIOH
-6 mm

250.0
200.0

E 150.0
= 100.0
50.0

0.0 ° o °

08B-102 08-202 08B-302 0B-402
A[mm] 38 24 267.1 03 =
Fia i 2840 260 = |

Set points

You can set the points in the graphic manually. The graphic is only used as a visualisation
aid.

Proceed as follows to set and change a point:
1. Select EDIT MODE: SET POINTS.

2. Select a point and drag this to the desired position while keeping the left mouse button
pressed.
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Configure representation

With the preselection of a profile, only the sensors combined there are displayed as graph
and table. The background graphic always shows all sensors.

You can specify which sensors will be evaluated at which intervals on the SENSOR FIELD
CONFIGURATION tab.

Parameter Meaning

Processing interval | Interval in which calculations are performed.

Background image | File name and path of the background image.

Profile Parameters to be calculated (settlement difference, angular rotation
configuration and/or distortion).
Geodetic / Available sensors are created in the Point and limit value
geotechnical management module (see,Sensor management* on page 40.
Sensors

u "= 5.4

Structural monitoring - Project: VMT Intergeo O7ox

Calculation | Sensor field configuration

Sensor fields

Processing interval 60 min
+ E B8 Backgroundimage  CUsersingolPictures [ @

Name Profile configuration
Building WVMT vertical profile

Building VMT horizontal profile . ' .
Mame Dimension Differential setttements  Angular rotation  Distortio
v v v

HP02 | Horizontal

Geodetic sensors '
Name Paint group
0B-102 VMT2 (3D) global
0B-202 VMTZ (3D) global
0B-302 VMTZ (3D) global
0B-402 VMT2 (3D) global
Geotechnical sensors '
Name | Reference sensor
Messaging configuration
+ 4 ¥ B

Name  E-mail Alarm level
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Convergence Section

The display of the deformation, e.g. of tunnel profiles, can be managed in the
CONVERGENCE SECTION module. Beyond the representation of absolute movements, drifts
between the observed prisms can be defined. Their stretching or contraction can provide
information about recent convergence movements.

B The shift in the points can be displayed in absolute terms.

B The change in the convergence lines indicates the shift of defined points relative to
each other.

B Furthermore, geotechnical sensors can be displayed (e.g. temperature, air pressure, air
humidity).

Galeuiation || Sensor field

Time start 12.05.2015 15:03:42 Time end 07.07.2016 15:03.42 Calculate

Edit mode: set points. Visualisation Convergences

Min. -15.0 Max. | 160

Convergence lines [mm]

0.0
-2.0
-4.0
-6.0
-8.0

The measurement results can be visualised as displacement, convergence or as vectors.

B Displacement
o Vertical displacement
o Transverse displacement
o Longitudinal displacement
o Construction phases

M Convergence measurement

o Convergence lines
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o Construction phases
M Vectors

o Changes are displayed as direction vectors in the image

Set points

You can set the points in the graphic manually. The graphic is only used as a visualisation
aid.

Proceed as follows to set and change a point:
1. Select EDIT MODE: SET POINTS.

2. Select a point and drag this to the desired position while keeping the left mouse button
pressed.

Configure convergence section

You can specify which sensors should be evaluated in the SENSOR FIELD CONFIGURATION
tab. The convergence lines are defined by their start and end points.

Parameter Meaning

Processing interval Specifies how often the calculation should be
performed.

Background image File name of the background image.

Profile configuration Parameters to be calculated (settlement difference,
angular rotation and/or distortion).

Chainage Metre value from tunnel exit where the calculation is
made (as information in the report).

Lot Tunnel section (as information in the report).

Convergence lines Specify the convergence lines. Specify the respective

start and end points.

Geodetic sensors You can specify which sensors are displayed here.
The available sensors are defined in the
Administration > Point and limit management module.

Geotechnical sensors You can specify which geotechnical sensors are also
displayed here.They are displayed below the
convergence tables in a "Construction Phase"
graphic.
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Calculation Sensor field configuration

Processing interval 60 min

Background image Cilsersitngo\Pictures .} .

Label of auxiliary chart Construction phases

Frofile configuration

Chainage 25
Lot 7
+ F 8
Convergence line Start point End point
2 KONV-02 KONV-03
3 KONV-03 KONV-04
4 KONV-01 KONV-03
5 KONV-02 KONV-04
[ KONV-01 KONV-04
Geodetic sensors
MName Point group
KOMNV-01 Convergence section
KOMV-02 Convergence section
KONV-03 Canvergence section
KOMNV-04 Convergence section
Geotechnical sensors
Name Reference sensor
Convergence section O

IMessaging configuration

0 =5 2 B8
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5.3

Rail Track

The rail track monitoring of Delta Watch takes over additional processing of the recorded
coordinates in your geodetic network. The following calculations can be performed:

Determination of the cant between a pair of prisms located on parallel rails of a rail
track.

Short or long twist between successive pairs of prisms (directly or at longer intervals)
on the parallel rails of a rail track.

Short and long settlement difference between two points, measured at different
distances. Optionally, the results can be converted into another network.

Requirements for the rail track monitoring

An already configured automatic geodetic network.

All monitoring points of the alignment are already configured with the final prism
elevation offsets.

Point groups have already been configured and all alignment monitoring points have
been assigned.

Optional: You have defined a map view that shows the local situation (see ,System
Configuration” on page 18).

Create rail track sensor

Proceed as follows to create a rail track sensor:

1.
2.
3.

If not already done, open PROJECT MANAGEMENT > RAIL TRACK.

Click on the "Add" button and enter a name for the new sensor field.

For the further editing, select the just created sensor field from the list and then change

to the SENSOR FIELD CONFIGURATION tab.
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[

| Rai track - Project. YMT Intergeo A?7ex
Calculation || Sensor fielg
Sensor fields -
Processing Starttime 2016-04-03 18:05:14
[+ B B8 image | CAL Er® rnciena [somn
Name Last calculation | 2016-04-03 18:05:14
Rail track 1
Geodetic sensors %4 Rail track sensors | Create sensor | [ Parameters of calculation
Name Point group A Geodetic sensors === 100
VMT2-001 VMTZ (1D) b @
VMT2-003 VT2 (1D) .
VMT2-004 VMT2 (1D) Geodetic sensors i twist range. 8
VMT2-006 VMTZ (1D)
VMT2-008 VNIT2 (1D) EoEctoriine orshorttwist 1
0B-101 VMT2 (3D) global Name or long bwist 1
0B-102 VT2 (3D) global Convergence section
0B-201 VMT2 (3D) global GNSS t deviation range 0
0B-202 VNITZ (3D) global Ground setilements (3D)
Levelling deviation range O
Ref Sheets per distance 0.0
testGroupe
Total Stations
VMT Refemce Points
Select points
Name 20| 1D
Messaging configuration V| VMT2-001 M |
+ = = = V| vMT2-003 M |
V| vMT2-004 M [V
Name E-mail Alarm level W VMT2-005 Wl |
V| vMT2-008 M |
V| 0B-101 I [
v oB-102 M |V
V| 0B-201 W |V

g
g

4, Click above the GEODETIC SENSORS list field on the "Edit" symbol and make a
selection from the point groups and the individual sensors included there.

= E — < |
Reprocessing Discard Delete element
Ral track - Project Ral tracks
e R Calculation || Sensorfield
L2 Sensorfieldtype  Rall track
Name Track 1+2 Starttime 27.02.2018 13:34:42
Processing Time interval 60 min
Background image B ® accocuion 27022018 133442
Geodetic sensors = Rail track sensors + Parameters of calculation
Name Point group Left Right Gauge 00
EH1.201 Track1+2 tinchainage |00
EH1.202 Track1+2
EH1.203 Track 1+2 Long twist range 7
EH1.204 Track 1+2 i
EH1.205 Track1+2 Factor short twist 10
EH1.206 Track1+2 Factorlongtwist | 1.0
EH1.207 Track1+2
EH1.208 Track 1+2 Line deviation range 0
EH1.209 Track1+2 .
EH1.210 Track1+2 UGS T |
EH1.211 Track1+2 Sleeper distance 0.0
EH1.212 Track 1+2
EH1.213 Track1+2
EH1.214 Track1+2
» EH1.215 Track1+2
" EH1.216 Track 1+2
Messaging configuration
] E ¥ =
Name E-mail Alam level

5. Create virtual sensors by clicking on the CREATE SENSOR button above the RAIL
TRACK SENSORS list field.

You will be informed via a notification window when the creation is completed.
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Create point pairs

, :

Leftrailtrack  Right rail track
EH2.217 EH1.217
EH2216 EH1.216
EH2.215 EH1.2156

EHZ 217
|_EH1.217 ]
EH1 7

@ 0
A ¥

m
=
o
m
=
©
m
=
®
m
=)
o|S
m
=
1
m
E@
Bl
m
=
%
<P

m
| I— —

Alignment \ Sensors J l Alarm levels I l OK J l Cancel

Proceed as follows to create a point pair:
1. Click on the "Add" symbol above the RAIL TRACK SENSORS list field.

2. Click on the "Add" symbol in the window that now opens. Select a sensor for the left
and right tracks in the list fields.

Tip: Alternatively to the list field selection, you can also make pairings using the
displayed map. To do this, select the INTERACTIVE checkbox and then click one after
the other on the information fields of the two desired points on the map.

3. Create areference system via the ALIGNMENT button.

Annotation: The alignment starts with the first and ends with the last point on the left track.
The points on the right track are calculated by the system into the generated reference
system. The generated alignment is saved by the system under ADMINISTRATION >
TRANSFORMATION OF COORDINATES and can be displayed in the map.

User manual Delta Watch v3.4 67



You can check the point definitions via the SENSORS button.

Left track Right track

Point name L[m] Q[m] S[m] ACant[mm] AGal  Point name L[m] Q[m] S[m] ACant [mm] AGat
EH2.217 0.000 0.000 -3.230 43 1483 EH1.217 -0.036 1.483 -3.272 -43 1483
EH2.216 3.541 0.000 -3.263 42 1449 EH1.216 3.630 1.449 -3.305 -42 1449
EH2.215 7.913 0.000 -3.293 -36 1425 EH1.215 7.847 1.425 -3.330 -36 1425
EH2.214 11.908 0.000 -3.323 -36 1448 EH1.214 11.922 1.448 -3.359 -36 1448
EH2.213 15.596 0.000 -3.342 -51 1529 EH1.213 15528 1.529 -3.393 -51 1529
EH2.212 19.730 0.000 -3.361 -50 1499 EH1.212 19.752 1.499 -3.411 -50 1499
EH2.211 23.406 0.000 -3.387 -49 1509 EH1.211 23.332 1.609 -3.436 -49 1509
EH2.210 27.563 0.000 -3.415 -43 1496 EH1.210 27513 1.496 -3.457 -43 1496
EH2.209 EH1.209

Caution: If the sensor field is deleted, the alignment and the transformation of
coordinates are also deleted if the alignment is not used in another module.

Coordinate transformations - Project: Rail tracks

. . Transformation of coordinates

Coordinate transformations Transformation type  LQS - Alignment

Identity Transformation - (Rotation) Name Track 142
Track 1+2 - (LQS - Alignment)
X-Axis |abel L

Delta X-axis label dL
Y-Axis label Q
Delta Y-axis label da
Z-Axis label S
Delta Z-axis label ds

Alignment:

Always pogifive to alignment

Define limit values

As in other Delta Watch modules, you can define limit values where an alarm is triggered if
they are exceeded.

Proceed as follows to create limit values for rail track sensors:

1. If not already done, open PROJECT MANAGEMENT > RAIL TRACK > TAB: SENSOR
FIELD CONFIGURATION.

2. Click on the "Add" symbol above the RAIL TRACK SENSORS list field.
3. Click on the ALARM LEVEL button in the window that now opens.

4. Enter an upper and lower value for the channels where you want to be notified if they
exceed or fall below these limit values.
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e

Rail track sensor pairs Configuration for  Level 1

Left rail track
EH2.217
EH2.216
EH2.215
EH2214
EH2213
EH2.212
EH2.211
EH2.210
EH2.209

Right rail track Channel Upper [m] Lower [m]
EH1.217 L

EH1.216 Q

EH1.215

EH1.214

]

EH1.213 ACant

EH1.212 AGauge
EH1.211 Short twist
EH1.210 Long twist
EH1.209 -
Versine hz
Versine vt

Tnn daviatinn

Tip: To enter alarm values for several sensor pairs at the same time, select the desired
entries in the list with a mouse click while pressing and holding the CTRL key.

Configure calculation parameters

In order to complete the configuration for the track geometry, the calculation parameters in
the SENSOR FIELD CONFIGURATION tab must be adjusted.

Parameters of calculation

Gauge

Offset in chainage
Long twist range
Factor short twist
Factor long twist
Line deviation range
Top deviation range

Sleeper distance

1460.0
150.3
4

20

14.0

48

Parameter Meaning

Gauge Distance between the left and right deviation.

Offset in All calculations are made on the local reference system. An offset can

chainage be entered here if a special chainage point is required for a
transformation.

Long twist The number of prisms that are taken into account for the calculation of

range the long twist range. Short twists are always calculated between
adjacent prisms.

Factor short/ | The twist is calculated as the difference (in cant) between pairs of

long twist prisms. The factor allows the calculation over a longer distance.
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Parameter Meaning

Short /long The settlement difference range is calculated as an adjustment
settlement between prisms on the same track. This parameter specifies which
difference prisms are taken into account.Example: "1" takes the next prism on the
range alignment. "2" skips the next prism.

Sleeper Only used for information in the report.

distance
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54 GNSS Array

In the GNSS ARRAY module you can calculate baselines with GNSS sensors, which can be
used in the adjustment calculation in the Networks module (see ,Networks“ on page 42).

GNSS Array Calculation

You can view the sensors in the map and the last baseline components in the
CALCULATION tab.

~Ep ey B 2 B

GNSS Array - Project: VMT Intergeo

= ® MT Intergeo Calculation Sensor field configuration
*j (121849437 5482 5429088 2001
»
®
“badh
@
dilr~
-
ﬁk&ﬂ
entz
$0000000 mem @ (VO ., . ).
[ —| aubg e

Lastest 80 Base line  kar-gil
Stan point End point DateTime Fixeg DX SDoX oy soY 74 soz Lengh  Sigma
4 Kt ail 22092017 112945 True 136319 0001 -12765881 0000 2622328 0002 131035401 0002
5 kan anl 22082017 102945 True -13631.5( 0.007 -1276588 0001 2622326 0001 131035334 0002
6 Kant an 2092017002945 True -1363100 0001 -127658 7! 0000 2622318 0002 131035268 0002
4 Kant ail 2002017082948 True -136320. 0,001 -127658581 0000 2622320 0002 131038408 0002
8 kan ai 22002017062045 True -136320° 0001 -12765881 0000 2622324 0002 131035413 0.002
9 Kart an 21092017 172945 True 136319 0001 -12765851 0000 2622320 0002 131035396 0002
10 ant ail 21092017062945 True -13631.6( 0.001 -1276588 0001 2622333 0001 131035386 0002
1" an ail 0092017192945 True -136310¢ 0001 -1276588 0000 26223290 0001 131035407 0002
12 K an 20092017 182945 True 136319t 0,007 -1276585! 0000 2622328 0002 131038390 0002
13 Kan an 20002017 162045 True -136320( 0.001 -12765881 0001 2622323 0001 131035423 0.002
1“ Kart adl 20092017 152945 True -13631.9¢ 0001 -1276588. 0001 2622326 0001 131035401 00C2

Move the mouse cursor over the map to change the scale of the displayed map. Use the
mouse wheel to enlarge or reduce the section. Further options are available via the context
menu.

To view a baseline in detail, select the baseline from the BASELINE drop-down list. The
baseline is made visible in the map by a green line and the calculated values of the baseline
are displayed in the table.

The base lines configured here can be used for adjustment of the geodetic network.

Configure GNSS module

You can specify which sensors will be evaluated in the SENSOR FIELD CONFIGURATION
tab.
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'GNSS Array - Project: VMT Intergeo Q7ox
Calculation | Sensor field ¢
Automated network | GNSS

£ = B8 Data path FiTestsumportaNss | Tl

Sensor fields

Name Starttime 2012-04-03 17:56:14.
GNSS.
Time interval 80 min
Processing v

Baseline configuration

B B = 8

Base line Startpoint End peint Min elevation

2 badh karl 5
3 dill Karl 5
4 entz karl 5
5 badh dill 5
6 badh entz 5
Geodetic sensors B
Name  Pointgroup  Dataformat Antenna type Antenna height [m]
aubg GNSS Topcon TPS NONE 0.00
badh GNSS Topcon TPS 35-02-TSADM 0.00
dill GNSS. Topcon TPS . 3S-02-TSATE 0.00
entz GNSS Topcon TPS ACC2G1215A XT_1 0.00
karl GNSS Topcon TPS ACC42G1215A XT1 0.00

Timeoutinterval | 30
Messaging configuration
[ ] 4 ¥ B

Name E-mail Alarm level

Geodetic sensors

Proceed as follows to add geodetic sensors:
1. Click on the "Edit" symbol in the GEODETIC SENSORS area.

2. The lists of groups and points are displayed.

Geodetic sensors
Geodetic sensors
Select project | VMT Intergeo
Select groups
Narme
v/ | Convergence section
Ground settlements (30)
Ref Sheets
Total Stations
WMT Refernce Points
Select points
Name 20 1D
KONWV-01
KONWV-02
v | KONV-03 W | W
| KONV-04 W |
[ ok || cance |

3. Select the groups and points that you want to take over.

4. Specify the data for the sensors in the list:
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Parameter Meaning

Data format The GNSS sensors log the raw data and send them in RINEXe
format to a local directory or network directory for further
processing. You must specify for each sensor whether RINEX2 or
RINEX3 is used.

Antennatype The antenna type must be assigned to each sensor. Calibration
data are available for the different antenna types, which are defined
in the Hardware > GNSS Antenna module.

Antenna height The zero point of the GNSS antenna (Antenna Reference Point) is
at the base of the antenna. If the antenna should be positioned
higher than the measuring point (e.g. because the base is
shadowed), a height can be entered.

Specify baselines

You must specify the baselines that should be included for the evaluation.

The absolute accuracy of GNSS sensors is relatively imprecise (about 1 m). The relative
accuracy (difference between two sensors) is only a few mm if the sensors are close
together (< 100 m). High accuracy for the measurement of fixed points to measuring points
can be achieved in this way. You must define the vectors for this that will be evaluated for
the measurement.

Proceed as follows to specify baselines:
1. Click on the "Add" symbol in the BASELINE CONFIGURATION section.

2. Fill'in the fields.

Parameter Meaning

Starting point Starting point of the baseline

End point End point of the baseline

Min. Elevation | Specify a minimum elevation angle. Satellite signals from higher
elevation angles travel a shorter path through the atmosphere and can
therefore be considered as more accurate. Therefore, signals from
elevations not smaller than 10° - 15° are generally used for the
horizontal components of the coordinates. However, with regard to the
vertical components, higher elevation angles reduce the quality of the
signal incidence configuration for point determination. The accuracy of
the elevations determined by GNSS is therefore generally assumed to
be 2 - 3 times worse than that of the horizontal components. In
individual cases it can therefore be desirable to reduce the elevation
filter to up to 5°. The accuracy is greater for a large angle.

The baseline is shown in the table.

sThe Receiver Independent Exchange Format (RINEX) is a receiver-independent data storage and
exchange format. It is used for GPS or nowadays general GNSS raw data, in particular for
pseudorange measurements from code or carrier phase observations and satellite ephemeris. The
provision of these data allows a subsequent re-evaluation, usually to determine position solutions of
higher accuracy.
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55 Overview

You can create individual views with the OVERVIEW module. Background images for Delta
Live! are linked with different sensors.

Set points

You can manually set and move the points in the graphic:
1. Select EDIT MODE: SET POINTS.

2. Select a sensor and drag this to the desired position while keeping the left mouse
button pressed.

Configure representation

You can define which geodetic and geotechnical sensors and which sensor fields should be
linked to the background image on the SENSOR FIELD CONFIGURATION tab.

Parameter Meaning

Background File name of the background image.

image

Geodetic / Available sensors are created in the Point and limit value
geotechnical management module in the ,Sensor management® on page 40.
sensors

Sensor Fields You can select all configurable fields here.
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Calculation

Processing interval
. ' . Background image

Name Profile configuration
Building VMT vertical profile

Building VMT .

HPO2 | Horizontal

Sensor field configuration

Name Dimension Differential settlements  Angular rotation  Distortio

v v v

60 min | ™|

C\UsersitngoPictures .} &

[ <

Geodetic sensors

Name
0B-102
0B-202
0B-302
0B-402

v
=
Point group
VMTZ (3D) global
VMT2 (3D) global
VMT2 (2D) global
VMT2 (2D) global

Geotechnical sensors

Name | Reference sensor

| =

Messaging configuration

Name E-mail Alam level

E 8
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6

Analysis
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6.1 Charts

The measurement results can be displayed graphically in the CHARTS module. Geodetic
and meteorological sensors are used.

B The data of the last 24 hours are always displayed when the module is called up.
B The period to be displayed is freely adjustable.

M In addition to the chart display, the values can also be displayed in a table.

Report
| Charts - Project: VMT Intergeo Q?2mx
From 2017-06-10 14:27:58 Calculation Tabulated values
) Chronological sequence
To 2017-06-13 19:26:10
‘2017-06-10 14:19:59 - 2017-06-13 23:00:04
Interval: Hour ® Ms01 ® 0B-101 ® 08-102 0B-202 ® 0B-301 ® 0B-302 ® 0B-401 ® 08402
v Extended fime settings Triggerlevel1  —— Triggerlevel2  —— Aam level
40
From To .
3 35
06:00 12:00 .
18:00 21:00 30
4 o
a
2 22
E ]
Eo 20 &
v Extended network selection >, 3
155
Networks Network VMT2 -4 10 °
Pointgroup  VMT2 (3D0) global - s
-8
v Extended geodetic point selection =0 8
Points 40
Point 8 35
v 0B-101 6 0
i 0B-102 4 =
V4 0B-201 _ 2 25 3
E 2
v 08-202 Eo 208
v 0B-301 3 g
v 0B-302 bl
v 0B-401 = 0
v 08402 -6
8 5
-10 0
40
vy Temperalure sensors selection 5
35
Name 6
v MS01 4 o
MS02 2 25 3
E L
E 0 20 5
N i
2 152
-4 2
10
-6
8 5
-10 0
o o "
5 8 s
S S S
& e o
& & &
o = =
= =] G
Time

Configure charts

Important: Changes made must always be confirmed with the SHOW button for them to
be displayed.

Global chart settings can be made in the secondary menu using the CHART SETTINGS
button:

Parameter Meaning

Min/Max Defines the minimum and maximum values for axes and temperature
sensor.

Limits You can specify whether the trigger level and alarm level are
displayed in the chart as a line (limit values).
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Parameter Meaning

View

Display symbols for measured values: The measuring point is shown
as a symbol (otherwise only the line is shown).

Automatic chart update: If this option is selected, the point values (for
the opened module) are constantly updated with new measured
values.

Use external names: Use of the external name defined in Points (see
,Points* on page 30).

You make detailed settings for the current chart on the CALCULATION tab.
Parameter Meaning

From...To ... Specifies the time period to display in the chart and table.

Interval Groups data in specified time units, e.g. days or weeks.

Advanced time | By specifying one or more From ... To time pairs, you can restrict the

settings display to the time intervals included in each case.

Advanced Only shows the point data that have also been measured in the

network networks.

selection

Point group The specification of a point group is required so that a chart can be
drawn. Depending on which dimension is assigned to a point group
(see ,Point groups” on page 35), 3 charts or only one chart will be
drawn.

Advanced Specifies which points will be displayed. All points will be displayed if

geodetic point no marker is set. You can restrict the display by deselecting points in

selection the Points list.

Temperature You can select a temperature sensor, which is displayed as an

sensor additional line in the chart and with its values in the table.In addition,

selection a scale for the temperature is displayed to the right of the chart.

Show tabulated values

The measured values are displayed numerically on the TABULATED VALUES tab.

M The display is only available for INTERVAL: ALL. When you change to the TABULATED
VALUES tab, the system automatically changes to the full view and displays a
corresponding message.

field.

Values can be displayed as absolute or relative values using the CALCULATION TYPE
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VMT Intergeo
From 2017-06-10 14:27:58 [i5)
To 2017-06-13 19:26:10 E
Interval: Al
vy Extended time setttings
From To

0600 12:00

18:00 21:00
v Extended network selection
Networks Network VMT2

Pointgroup  VMT2 (3D) global

vy Extended geodetic point selection
Points
Point
4 0B-101
4 0oB-102
v 0oB-201
v 0B-202
v 0B-301
v 0B-302
v 0B-401
v 0B-402
vy Temperature sensors selection
Name
4 MS01

Ms02

Calculation
Points

Point

0B-101
0B-102
0B-202
0B-301
0B-302
0B-401
0B-402

CSV Export Selectad Point
CSV Export All Points

Tabulated values

Calculation type  Relative values

DateTime

2017-06-13 19:10:02 24
2017-06-13 19:00:04 24
2017-06-13 18:50:04 24
2017-06-13 18:40.03 24
2017-06-13 18:30:01 24
2017-06-13 18:20:04 24
2017-06-13 18:10.04 24
2017-06-13 18:00:03 24
2017-06-13 11:50:02 18
2017-06-12 19:20.04 25
2017-06-12 19:10:03 | 26
2017-06-12 19:00:03 25
2017-06-12 18:50.01 25
2017-06-12 18:30:01 | 26
2017-06-12 18:20:04 25
2017-06-12 18:10.03 25
2017-06-12 18:00:02 25
2017-06-12 11:30:03 23
2017-06-12 11:20.01 23
2017-06-12 11:10:04 | 23
2017-06-12 11:00:02 23
2017-06-12 10:60:.02 23
2017-06-12 10:40:08 23
2017-06-12 10:30:09 23
2017-06-12 10:20.04 23
2017-06-12 10:10:04 | 23
2017-06-12 10:00:04 23
2017-06-1209:60:13 23
2017-06-12 09:40:15 23
2017-06-12 02:30:10 23
2017-06-1209:20:12 23
2017-06-12 09:10:02 | 23
2017-06-12 09:00:09 23
2017-08-12 DARN18 | 29

(ENENE SN SE S RN SN SN S E SN SN S SN SN SN SN
=
m

Temperature [*C’

2017-06-13 192004 (24 |

Humidity [%]
45
43
41
39
42
43
4
40

40
85
36
37
38

39
40
42
42
41
70
70
69
89
7
71
71
7
71
71
70
70
70
7
71
71
77

Alr pressure [mB: Comment

1006
1006
1006
1006
1006
1006
1006
1006
1006
1008
1005
1005
1005
1005
1005
1005
1005
1005
1004
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
1003
100>

User manual Delta Watch v3.4

79



6.2 Reports

Use reports to document your work in a tamper-proof manner and to be able to provide your
customers with information at any time. Reports can be output to the printer or as a PDF file
for cross-platform distribution.

Specify number of decimal places

You can set the units and number of decimal places globally for the various report types
using SETTINGS in the secondary navigation.

Configure manual reports
Create manual reports for evaluations of any points over fixed periods of time:

B Month
B Week

B Day
e o | |

Reporting - Project: UMT Interges - Monthly report q7ex

& [ Manual reports Selection of month
= Monthly report
= Weskly report Year 2017 B
= Daily report
© P Automatic reports oy &
Extensometer report
Inclinometer report Geodetic sensors
Graph report S | v
Titmeter report Select groups P
Convergences report o
Monitoring report
= Dynamic CSV report
= Structural monitoring report
= Rail track report

testGroupe
Total Stations

VMT Refemce Points

VMT1 (1D)

VMT2 (1D)

VMT2 (3D) alignment e
/| VMT2(3D) global

VMT3 (1D)

iy
e
[

TR

ey

T [t

Use external name.

Select points -

Name 20 1D =
/1 eI -
v 08102 Vv [V =
v | 0B201 v [V =
v 0B202 v [V -
v |08-801 v [V =1
v | 08-302 v [V =1
v 08401 v [V -
v 08402 v [V =

Coordinate axes.

X v
Y v
z v

Reference measurement v/

| Search

Configure automatic reports

Automatic reports are created as PDF files at regular intervals after a one-time configuration
of Delta Watch and are stored locally or on a network drive.
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s

Reporting - Extensometer report 07 ox
= ) Manual reports B
= Monthly report Conhqurations
= Weekly report
= Daily report . _______ - '_.
& [ Automatic reports Testod Sensor field VMT-RodExt-01
= BExtensometer report Testo2
= Inclinometer report Type Data series
= Graph report .
= Tiltmeter report Calculation type  Top down
= Convergences .
= Monitering report Output path cl m
= Dynamic CSV report Starttime 01.02.2017 00:00:00
= Structural monitoring report
Time interval 1
Time span 1
¥ Search
Proceed as follows to create an automatic report:
1. Select the required report type.
2. Click on the "Add" symbol.
3. Enter a name for the report and its parameters.
Configurations
+ = =
Testod Sensor field VMT-RodExt-01
Testl2
Type Data series
Calculation type | Top down
Outputpath C =
Starttime 01.02. 2017 0000000
Time interval 1
Time span 1
Parameter Meaning

Sensor field, Type and
Calculation type

The possible values depend on the selection of the
sensor.

Output path

Location at which the PDF file is saved.

Start time

The time at which the system starts creating the
reports.

Time interval

Time period, after which the next report is created.

Time span

Time period covered by the report.
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Use data from external sources for reports

The report types described above use data stored in the Delta Watch database. Using the
report type DYNAMIC CSV REPORT, reports can also be created from external data.

Important: The data to be read in must be provided as comma separated values (CSV
file) at a location in your network.

Reporting - Dynamic CSV report 07 ox

= M | rs -
e Configurations

= Monthly report

= Weekly report W i W

= Daily report . ' .

5 I3 Automatic reports Comment

= Extensometer report
Inclinometer report Input path Clmeasm .9
Graph report
Tiltmeter report Outputpath | Clreports .9

Convergences
Monitoring report
Dynamic CSV report Time interval | 24
Structural monitoring report

Starttime 01.01.2017 00:00:00

=
Column (report)  Column (C5V) Header Proportion
1 1 Date 4
2 2 Time 4
3 4 Pointname 4
4 5 outside 4
5 & inside &
=
Group name Start column Column span
Temp 4 3]
=
Chart name Column (hz. axis) Column (vi. axis)
Temp over time 5 45

~ | Search

Proceed as follows to create a dynamic CSV report:
1. Select DYNAMIC CSV REPORT in the list and enter the general parameters on the right.

2. Inthe columns section, allocate the columns of the CSV file to the report columns. To
do this, use the numeric position of each column.

3. Inthe group section, you can combine columns under one designation. To do this,
enter the numeric position of the start column and the number of columns to be
included.

4. The chart section enables you to draw a chart using column values. To do this, allocate
the numeric position to the horizontal or vertical axis of the chart.
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6.3 Message Archive

Delta Watch outputs messages for errors or warnings and stores these in the message
archive.

B The messages are shown in a table, starting with the most recent entry.

B The most recent 100 messages are shown the first time the list is called up. A scroll
symbol is shown in the secondary navigation if more than 100 messages exist.

Timestampstart *  Timestampend Status Priority T Shorttext Text Details Repeat (slatus messages) Confirmations Confimed frem user(s)
032612019 14:31 Open & No new raw data were found | No new raw data were found | Network: VMT1 21 0
Time: 2018-03-25 10:31:592

No new data for 02:30

03/12/201901:40 03/12/2019 10:20 @ ‘Warning (non-critical) No new raw data were found ' No new raw data were found Network: VMT1 0 0
Time: 2018-03-11 21:40:47Z
No new data for 02:30

03/09/2019 01:50 03/11/2019 10:30 @ ‘Warning (non-criical) No new raw data were found | No new raw data were found  Network: VMT1 2 0
Time: 2019-03-08 21:50:47Z
Neo newdata for 02:30

03/08/201901:50 03/08/2019 10:20 @ ‘Warning (neon-critical) No new raw data were found | No new raw data were found  Network: VMT1 0 0
Time: 2019-03-07 21:50:47Z
No new data for 02:30

03/07/2019 01:40 03/07/2019 10:20 @ ‘Warning (non-criical) No new raw data were found | No new raw data were found Network: VMT1 ) 0
Time: 2019-03-06 2140472
No new data for 02:30

03/06/2019 01:42 03/06/2019 10:32 @ Waming {non-crifical) No new raw data were found | No new raw data were found Network: VMT1 0 0
Time: 2019-03-06 21:42:397
No new data for 02:30

03/05(2019 01:42 03/0512019 10:22 @ warning (non-critical) No new raw data were found | No new raw data were found  Network: VMT1 0 0
Time: 2019-03-04 21:42:397
No new data for 02:30

03/02/2019 01:52 03/0412019 10:22 @ Warning (non-crifical) No new raw data were found | No new raw data were found Network: VMT1 2 0
Time: 2019-02-01 21:62:44Z
No new data for 02:30

Use message archive

The messages are sorted chronologically by default.

Currently pending messages, i.e. without a terminating time stamp, are displayed at the top
of the table with an empty time stamp end and their current status. This gives you an
immediate overview of whether or not there is a need for action.

B Click on a column header to sort the list in ascending order of the column contents.

M Click again on the same column header to sort in descending order.

B By default, afilter is set in the PRIORITY column that sorts the messages by their
priority. You can set additional filters as required in order to create user-specific views.

To do this, click with the right mouse button in the column header for which you would
like to set a filter and then enter the filter parameters.
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2

Interfaces

You can transfer data to external systems using the interface functionalities of Delta Watch.
You can use CSV exports or the RESTful API with direct database communication for this.

The connection to Delta Live! is also configured here.

User manual Delta Watch v3.4 84



7.1 Import and Export

All imports and exports can be defined centrally in the IMPORT & EXPORT module. You see
in the overview how long ago the last data transfer was and how many data transfers in
total have been performed.

Import

B Sensors and data loggers (e.g. Delta Link) store the data as a file at a specified location
on the device or in the construction site network.

B Imports read this file into the database at specified intervals.
Export
B Exports to other information systems can be managed centrally.

B In doing so, the predefined export formats can be used or also own or customer-
specific formats can be created and used.

At ]

Import & Export - Project: All Projects Q7 omx
E3 E B8
Active Name + Import Export Proled Sensor type Selected folder Latest datatransfer Total datatransfer
-l]-
MeteoExport_1 VMT \nlergeﬂ Meteorological C \User‘.;\Admm\suatonDesmop\TemExporlMarwn\MeteoExporl ‘I 5 Days 5 hours 8 minutes 5365742
GeoExport_1 \/ WMT Intergeo | Geodetic sensor C\Users\Administrator\Deskiop\TestExportMarvin\GeoExport_1 94 Days 19 hours 29 minutes 185
~  Geo2 ~/ | WMTIntergec Geodetic sensor C\Users\Administrator\Desktop\TestExportMarviniTestGeoExport 5 Days 3 hours 17 minutes 2729
v/ ConvExport_1 ~/ | WMT Intergee Convergence section C:\Users\Dietrich Juhl\Application Data 5 Days 5 hours 8 minutes 1322020
« | AMTS Import {lsrael) |~/ AMTS Import C\Users\Administrator\Deskiop\STNI & CUI Files Israel 0
+/ | AMTS Import Vi AMTS Import Ci\Test Daten BL\Daten ab 20170301 5 Days 4 hours 52 minutes 24572

Create import or export

Click on the "Add" symbol to define an import or export.
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Add
Settings Log
Mame AMTS Import Create 7.7 1559, A strator
Sensor type AMTS Import Modify
Import/Export Impaort Last data transfer
Base direclory CiTestDaten BL\Date [lae @  Total data transfer
Extended settings v
e W Comment
Start time 26.07.2017 15:58:55 Monitor data transfer
Time interval 2 min = o d —_
Use Project timezone Name Data transfer
Used timezone (UTC) Koordinierte Weltzeit Marvin Pfood /| 30
Select monitoring assets
Communication box Totalstation
W
DLO0Oo003 T56010.5 R1000
[ ok || cancel |

Parameter Meaning

Sensor type

Select a sensor type, e.g. Geodetic sensor. The possible selection
depends on the desired operation (import or export).

Import / Export

Select the operation.

Export directory

Specifies the directory in which the export data are stored.

Time interval

Sets the time for the delay between each import or export action.

Extended Shows additional options.
settings
Active Remove the tick to pause this import or export.

Export type /
import type

Specifies the file format for import or export.

Select project

Specifies the project for this action.

Select groups

Selects the point groups, depending on the sensor type, for the
export.Annotation: This field is not available for an import operation.

Log

This area is not populated with data until after the first use.

Monitor data
transfer

Specify the e-mail recipients here who will be informed about data
transfers (see ,Projects” on page 25).The alarm interval specifies the
time period after which recipients are informed if a transfer fails.
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Perform export manually

You can perform a manual export at any time interval from a defined export of the list.

1. Select an export in the list.

Annotation: You can also generate an export without its default settings. In this case,
skip this step.

2. Click on the MANUAL EXPORT button.
3. Specify the details for the export and then confirm with OK.

The export is saved as CSV file in the export directory.

Create your own format for import and export

You can define your own formats to be used during import or export. This applies to general
settings, such as decimal separators, and global settings, such as the time format or data
type of a column. You can access this functionality using the CUSTOMER FORMAT symbol
in the secondary navigation.

Custom format @
Configurations
@ B B8 Overview
GeodeticPointExport Filename extension CS5V
Meteorological Export Sensor type EBrrTEiTEITET
Import/Export Export
File name 20171012_1549_Network

Column separator
Decimal separator
Timestamp format 2017-10-12 154910

Header [Date];[Name];[Fix text];[Northern][m];[Eastern][m]; [Elevaticn][m]
Data line
Column type Date MName | Fixtext MNorthern Eastern Elewvation
Unit Meter Meter = Meter
Decimal Flaces 3 3 4
Text Active
I Preview J l Ok J [ Cancel J

Annotation: Predefined formats cannot be edited or deleted. Formats in use cannot be
deleted.
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Proceed as follows to create a new format:
1. Click on the "Add" symbol.

The ADD window opens.

Add @
MName Geodetic Export
Filename extensicn csv
Sensor type Geodetic sensor
Import/Export Export

Column separator
Decimal separator

File name Y YMMOD_hhmim_[MNetwe Add format

Timestamp format YY-MM-D0 hhomimiss Add format

Header configuration

Column configuration D D

Column1  Column2 Column3  Columnd Column Column 6

Column type Date Mame Fix text Eastern Morthern Elevation
Unit Metre [m] Metre [m] Metre [rm]
Decimal Places 4 4 4
Text Artive

OK I I Cancel

2. Set the parameters as required.

3. Specify the columns by selecting type, unit and the number of decimal places (if
applicable).

4. Specify the text if necessary. By selecting the column type Fixed text, it is possible to
enter a free text in the field provided for this purpose. This is then written to the
corresponding column of the CSV file.

5. If necessary, add more columns via the "Add" symbol.
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7.2 Browser Settings

In this module, you make the required settings to be able to use Delta Live!.

Delta Live! communicates directly with the database of Delta Watch. In doing so, Delta Live!
uses the RESTful API of Delta Watch. This is a programming interface that uses HTTP
requests (GET, PUT, POST and DELETE) to access data. The RESTful API can also be
controlled by other systems.

- Browser configuration o e 4
Server configuration for MODUS _evaluate

Enable server
Port 20

Enable 551

MODUS evaluate status

Project Time since last access [hh:mmess] | Last user accessed
Erneuerung EJ Flutgraben | 22:3%:22 Administrator
test] 223922 Administrator

Configure Delta Watch for Delta Live!

To be able to use Delta Live!:
1. Open ADMINISTRATION > INTERFACE > BROWSER SETTINGS in Delta Watch.

2. Activate the server by enabling the relevant checkbox.
3. Select a suitable port.

Annotation: There are no specifications or restrictions for the port selection on the part
of Delta Watch or Delta Live!. (Example: port 80. If in doubt, contact your system
administrator for assistance in selecting a suitable port).

4.  We recommend that you enable SSL encryption.
After activation, a selection window opens and you can select the certificate file there.

Without SSL encryption, Delta Live! can be reached via localhost:port number/appl. With
SSL encryption via the specified domain.

User manual Delta Watch v3.4 89



Order and import SSL certificate

To order an SSL certificate, you need:

1.

a customer account with a domain provider
a customer account with a certificate provider

Think about a suitable domain name under which Delta Live! should be accessible, for
example: modus-demo.vmt-gmbh.de.

Create a CSR (Certificate Signing Request) via the certification service. This service is
installed on every Windows server. The certificate request must contain the previously
considered domain name as Common Name. If necessary, contact your system
administrator for assistance.

You will receive a CSR file after completion of the request.

You can now use the CSR file to request a publicly verified certificate from a certificate
provider.

After your order and the processing by the provider, you will receive the certificate by e-
mail or via your customer account with the provider.

Import the received certificate on the Windows server via the certification service. If
necessary, contact your system administrator for assistance.

Select the imported certificate from the CERTIFICATION list in Delta Watch.

Important: Remember to renew the certificate in good time before it expires if the project
is running longer than the period requested for the certificate.

Delta Live! Status

In this area of the module window, you can see which user was the last to access the Delta
Watch database via Delta Live!.
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8

Hardware
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8.1 System Diagnostics

You can display the technical values of the connected communication boxes and total
stations in the SYSTEM DIAGNOSTICS module.

System diagnostics - Project: Al Projects Q?2mox
B =
DELTAlink  Total station Last record (e T Srmase 659 TN
14.09.2017 08:40:04 B 1| +4
DLO00002 | TSB010.5 R1000 £2 | 1 KONV-02
: KONV-D4
dentity Transformation
X 0mm
Y 0mm
Z Dmm
Sensor chart
‘n
21105
0B-202|~
Identity Tr nation
X 1mm
Y O0mm
Z 3mm
’,Sensurcharl
<M 0
Da - )
H“£1!17 AN}
DLODOCM- 30
h, 14.08 2017 08:40:03 (98302
Temperature  11.7 °C
\Air pressure 996 mBar
Humidity 100 %
Sensor chart
Total station Last 300
Timestamp ¥ RecordNumber ObsRoundiD  Vout[V] lout[mA]  InstrPowerSource  Voltage[V)  IntemalTemp ['C] BootTime [s] RunTime [s) Motortime[mii Reboots | EndOfCycleStatus StationShutl
14.09.2017 08:40.04 (UTC) 5203 10130 124 1 1 120 143 o 585 506 o o o
14.09.2017 08:20.00 (UTC) 5202 10129 124 1 1 121 14.4 0 537 470 0 0 o
14.08.2017 08:20:03 (UTC) 5201 10128 124 o 1 18 144 o 522 454 o 0 o
14.09.2017 08:10:44 (UTC) 5200 10127 12.4 1 1 12.0 144 1 532 466 0 0 0
14.09.2017 08:01:23 (UTC) 5199 10126 124 1 1 19 143 o 556 487 o o o
14.08. 2017 07:50:57 (UTC) 5198 10125 124 1 1 120 144 o 620 487 o 0 o
14.09.2017 07:40:34 (UTC) 5197 10124 12.4 1 1 12.0 144 0 617 510 0 0 0
14.09.2017 07:31:09 (UTC) 5196 10123 124 1 1 120 144 0 559 490 0 ] o
14.00.2017 07:21:31 (UTC) 5195 10122 124 1 1 120 14.4 0 572 500 0 0 o
14.08.2017 07:10:55 (UTC) 5194 10121 124 1 1 120 144 o 630 525 o 0 o
14.09.2017 07:01:34 (UTC) 5103 10120 12.4 1 1 12.0 144 1 554 485 0 0 0
14.09.2017 06:51:53 (UTC) 5192 10119 124 1 1 19 14.4 o 576 509 o o o
14.00.2017 06:41:43 (UTC) 5191 10118 124 o 1 19 145 0 603 526 0 0 o
14.09.2017 06:32:19 (UTC) 5190 10117 12.4 0 1 12.0 146 0 558 489 0 0 0
14.09.2017 06:21:47 (UTC) 5189 10116 12.4 1 1 119 147 0 627 564 0 0 0
14.09.2017 06:11:43 (UTC) 5188 10115 124 1 1 120 148 1 597 525 o o o
14.08. 2017 06:01:44 (UTC) 5187 10114 124 1 1 120 148 1 593 519 o 0 o
14.09.2017 05:50:49 (UTC) 5186 10113 12.4 1 1 11.9 149 1 649 568 0 ] 0

Communication box and total station — Assignment

At the top left of the work area, you can see the existing pairing consisting of Delta Link and
total station. You can add new pairs in the table and edit or delete existing entries.

Proceed as follows to add a new pairing:

1. If not already done, open ADMINISTRATION > POINT AND LIMIT MONITORING > TAB:
SENSOR MANAGEMENT.

2. Create one entry each with the type Delta Link and total station.

Caution: Ensure that the correct serial number is entered. This is mandatory for
retrieving the system data.

3. Change to HARDWARE > SYSTEM DIAGNOSTICS.
4. Click on the "Add" symbol.

5. Create a Delta Link—total station pair.
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6. Change to INTERFACES > IMPORT & EXPORT.
7. Click on the "Add" symbol.

8. Create an import with the sensor type AMTS Import. Select the hardware pair you just
created.

Caution: This sensor type is only available if the value Import is selected in the
IMPORT/EXPORT field.

Representation on map and technical details

In the map, you can see the selected pairing between communication box and total station
as well as the monitored points. The displayed items can be selected in the VIEW
CONFIGURATION (see ,System Configuration” on page 18).

The technical values, such as voltage, temperature and running time, can be found in the
lower part of the table. You can select whether you want to display the values of the
communication box or those of the total station. The system displays all data records that
occurred in the period that was entered in the LAST field.

Communication box and total station — Settings

Further configuration options are available via the SETTINGS button in the secondary
navigation.

#¥ Table and view settings w
ﬁI General view settings
~ Show coordinates
Zoom factor: size of symbols 0.20

DELTA unit Set current zoom as default zoom

Total station
DELTA unitinfo fields
otal station info fields]

| ok || cance |

Parameter Meaning
General Make settings here for the representation in the map.
Delta Link Specify the contacts who should be notified by e-mail when Delta Link

alarm values are exceeded. The alarm values are assigned in Sensor
Management to the individual channels (Administration > Point and
limit value management > Sensor management).
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Parameter Meaning

Total station

Specify the contacts who should be notified by e-mail when total
station alarm values are exceeded. The alarm values are assigned in
Sensor Management to the individual channels (ADMINISTRATION >
POINT AND LIMIT VALUE MANAGEMENT > SENSOR MANAGEMENT).

Delta Link Info
field

Specify the data to be displayed for the Info field of Delta Link.

Total station
Info field

Specify the data to be displayed for the Info field of the total station.
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8.2 GNSS Antenna

Different GNSS antennas can be used in the Delta Watch system. Calibration values can be
loaded from a PCV file or manually entered for each antenna type.

-
. = L]
B B B «=
Name Full description
ﬁxﬁﬁ:ﬂ:g | AERAT2775 43 Choke Ring Geodetic L11L2 NGS ( 3) 01/05/09 |
AERAT2775_159 North East Up
AERAT2775_160 L1 Offset
AERAT2775 270 29 -1 695
AERATZ77S 41 0.0 0.1 04 07 13 20 26 34 a9 4.1
AERAT2775 42 L1 Phase at elevation
AERAT2775_42+CR 4.1 -38 -3.1 -20 -01 24 6.1 0.0 0.0
AERATZ2775.43 L2 Offset North East Up
AERATZ775_43
AERAT2775_62 0.3 0.4 86.2
AOATAS0BE22 L2 Phase atelevation 0,0 0.8 15 23 31 39 47 56 5.2 5.8
AOADIM_B : - - - -
AOADIM_R 69 55 57 4.2 20 0.9 46 0.0 0.0
AOADIM_T
AOADIM_TA_NGS
ADARASCAL
ASH700718A
ASH7007188

Import calibration values

Proceed as follows to import the calibration values for an antenna type from a PCV file:
1. If not already done, open ADMINISTRATION > HARDWARE > GNSS ANTENNA

2. Click on the "Import" symbol. The file selection window is displayed.
3. Select a PCV file.

The file is now imported and the imported antenna type is displayed in the list.

Input calibration values manually

Proceed as follows to manually create an antenna type and its calibration values:
1. Click on the "Add" symbol.

2. Input the basic values of the antenna. These can be found in the report of the
calibration software.

3. Enter the values.
The antenna type is now created and is displayed in the list.

4. Enter the calibration values (see next section).

Display and edit calibration values

Proceed as follows to display and edit the calibration values of an antenna type:
1. Select the antenna type in the list.

The calibration values are displayed.

2. Edit the values.
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9

Licence Management

Your licence for Delta Watch is defined by a maximum number of projects and points.

Information about the scope of your licence can be found in the menu bar at HELP > ABOUT

DELTA WATCH.

Tip: If you are missing any modules, you can also check here whether your scope of
delivery of Delta Watch includes an activation of these modules at all.

You can influence both limiting factors by deactivating projects or deactivating points and
thus removing them from the calculation for the total number of points.

M Activation and deactivation of projects: ADMINISTRATION > PROJECTS

B Activation and deactivation of points: ADMINISTRATION > POINT AND LIMIT VALUE

MANAGEMENT > POINTS

£2 About Delta Watch ... =5
Delta Watch version: 347 #Topcon
Configuration version:
User name: Administrator
Version of password: 3
Project: T999
Licence: Licensed
Installation key: 70T JEL A, TN 4L FRTIDL AT g
Licence validity: from until
Projects: 4710
Sensors: 89 active / 1000
19 inactive
Delta Sat: included
AMTS: included
REST interface: included
DeltaLink box:  included
Delta Sense modules:
Inclinometer: excluded
Extensometer: excluded
Hydrostatic level: excluded
Water level: excluded
Tiltmeter: excluded
Rail track: included
Hygrobarograph: included
v Expand
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10

System Requirements

Minimum system requirements:

Operating system: 64-bit, Windows 7 or later
Installation of .NET Framework 4.7 or higher
CPU: Dual Core CPU with 3 GHz

Random access memory 4 GB RAM

Hard disk space: 20 GB free space (dependent on size of the project)

Recommended system requirements:

Operating system: 64-bit, Windows 7 or later
Installation of .NET Framework 4.7 or higher
CPU: Quad Core 17 CPU with 4 GHz
Random access memory 8 GB RAM

Hard disk space: 150 GB free space (dependent on size of the project)

Recommended system requirements for Amazon Web Services:

Model: C4.2xlarge

vCPU: 8

Random access memory 15 GB RAM
Hard disk space: EBS

EBS bandwidth: 1,000
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11  Glossary

A

API
Application programming interface

C

CSVv
The CSV file format stands for "comma separated values" and describes the
structure of a text file for storing or exchanging simply structured data.

E

EPSG
The EPSG code is a system of globally unique, 4- to 5-digit code numbers
(SRIDs) for coordinate reference systems and other geodetic datasets, such as
reference ellipsoids or projections.

F

Festpunkt
A fixed point is a point whose position is expected to remain unchanged.

G

GNSS
A Global Navigation Satellite System (GNSS) is a satellite-based positioning
system (e.g. GPS, GALILEO or GLONASS).

K

Koordinatentransformation
In a coordinate transformation, the coordinates of a point in a coordinate
system are used to calculate its coordinates in another coordinate system.

®)

Objektpunkt
An object point is a point whose position may change.
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R

RESTful
A RESTful API (API=Application Programming Interface) is a programming
interface that uses HTTP requests to access data through GET, PUT, POST,
and DELETE.

RINEX-Format
The Receiver Independent Exchange Format (RINEX) is a receiver-
independent data storage and exchange format. It is used for GPS or
nowadays general GNSS raw data, in particular for pseudorange
measurements from code or carrier phase observations and satellite
ephemeris. The provision of these data allows a subsequent re-evaluation,
usually to determine position solutions of higher accuracy.

T

Totalstation
Electronic tachymeters (total stations) measure horizontal and vertical
directions and distances to discrete targets. The electro-optical distance
measurement is carried out by means of automatic target detection to optical
prisms or reflectorless to correspondingly suitable surfaces.
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