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1 Introduction

Automated Motorized Total Stations (AMTS) use an optical laser sensor to monitor position. This reading
method is particularly susceptible to interference from the refractive index of the air the laser is passing
through. If the atmospheric conditions can be measured, the refractive index can be calculated and applied to
correct the measurements.

To assist with correcting AMTS measurements, Specto Technology developed the Auto-Meteo, a simple,
effective, atmospheric sensor and datalogger that can be easily integrated with an AMTS. The Auto-Meteo
measures the meteorological parameters (temperature, barometric pressure, and relative humidity) needed to
do real-time atmospheric corrections to automated survey data.

The Auto-Meteo was designed to take advantage of the usually empty ethernet port on the same modem used
to control an Automated Total Station. The simple design and small size allow the Auto-Meteo to be integrated
in to any AMTS installation with little to no modification of the typical install means and methods.

2 Overview of Operation

The Auto-Meteo is designed for quick deployment in the field with minimum requirement on time, tools and skill
as illustrated by the work flow below:
+ Before you go to site:

a. Configure your modem for the Auto-Meteo.

b. Take note of the Auto-Meteo’s serial number and the Static IP Address of the modem

% When you are in the field:
a. Install sensor
b. Connect Hub to the Power Over Ethernet Injector
c. Connect the POE injector to the Modem
d. Power up the POE
e

Confirm Auto-Meteo is online by opening the browser on your phone and navigating to
XXX XXX XXX.XXX:8080 (where XXX.XXX.XXX.XXX iS your modems static IP address)

« After returning from site:
a. Connect Specto Technology to complete the data flow into GeoExplorer

b. Start monitoring



3 Auto-Meteo Sensor Hub

The Auto-Meteo sensor hub consists of an atmospheric sensor and an ethernet enabled measurement hub to
communicate with over a cellular modem.

Sensor and Hub:
Met Sensor
Ethernet Hub

Accessories:
POE Injector

POE Power Supply

Ethernet Cable
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Measures relative humidity, barometric pressure, and temperature. Sealed for
outdoor use. The sensor is hardwired into the hub and comes with a 4-meter

cable.

The hub transmits measurements of relative humidity, barometric pressure, and
temperature over ethernet. Powered by Power Over Ethernet (POE)

The POE injector provides power and data connection to the Auto-Meteo and a
data connection to the modem.
A 120VAC to 48VDC power supply provides power to the POE injector and Auto-

Meteo.

An ethernet cable is included to connect the POE injector to the Meteo

3.1 Wiring details for the Auto-Meteo and POE injector:

POE Injector Port Auto-Meteo Port Modem Port Power Supply
VIN- 12V -
VIN1+ - - 12V +
POE POE + Modem - -
DATA IN - Ethernet -
- Meteo Sensor M12 - -
Z 5
ﬂ Auto-Meteo 9 § °
Atmospheric Sensor Hub g z
. "3 E “ é 7 Sierra Wireless Modem
E
12 VDC 0
_ b_gm Ethernet RS5232
A C
— ‘
To AMTS

Ethernet

MET sensor connected via m12

Ethernet
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4 Requirements

The Auto-Meteo requires the following hardware and software:
o A cellular modem with a Public Static IP address, such as the Sierra Wireless RV50x or RV50 Airlink
modem (Available from Specto Technology)
e Mains 120VAC power or 48VDC power supply
e CATS5 or CAT6 Ethernet cable
¢ Atmosphere data hosting software subscription (Available from Specto Technology)
o For AMTS use: GeoExplorer software subscription (Available from Specto Technology)

5 Installing the Auto-Meteo

The sensor hub and POE injector should be installed in an enclosure or otherwise out of the elements. Four
mounting holes on the hub can be used to mount it on an electrical panel. The POE injector has two mounting
holes that can be used the same way. If your enclosure has an opening large enough to pass the sensor
connector to pass through (if not see section 4.1 Alternate Sensor Connection), simply mount the hub first and
pass the sensor cable into to your enclosure and connect to the hub.

The Auto-Meteo Sensor should be placed in the same environment as your Automated Total Station (AMTS).
Installing the sensor as close to your AMTS as possible and either shaded or unshaded if your AMTS is
shaded or unshaded (see section 5.2 Sensor Positioning General Guidelines). The sensor is mounted inside a
radiation shield to protect it from direct sunlight. The radiation shield has two mounting holes on hits mounting
backet. Bolt, screw, or even cable tie the radiation bracket in place with the shields facing up as shown below.

Once everything has been mounted; connect the hub to the Meteo port on the POE injector, connect the
modem port to the ethernet port on your Modem, and finally plug the power supply in.
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5.1 Alternate Sensor Connection

=

arown

If the sensor cable needs to be passed though a cable gland, a cable splice can be performed.

Cut the cable with at least 18 inches before the hub. Always make sure there is plenty of cable on both
sides of the connection to work with when splicing.

Pass the cut end from the sensor through the gland

Strip back both ends of the wire

Splice the two wires back together matching all four colors on each end.

It is extremely important to ensure that no moisture can get into the cable join between the cable and
sensor cable. If moisture enters the cable join, the join will rust over time and will cause the signal from
the sensor to stop being registered. Water can in some cases travel up the cable core into the logger or
the sensor and damage the internal circuitry.

The "3M ScotchLok UY2 Insulation Displacement Wire Connectors" and crimper are recommended for
splicing the signal cables together.

Crimping Pliers

As an alternative to splicing cable, water resistant connectors may be provided upon request.

5.2 Sensor Positioning General Guidelines

Install the sensor in the same environment as the AMTS

The sensor and AMTS should be open air to each other

If the AMTS is in shade, install the sensor in similar shade

If the AMTS is in bright sun exposure, install the sensor with bright sun exposure

Do not install the sensor somewhere where water might pool up and submerge the sensor. The sensor
is sealed to protect against damage from submersion but the atmospheric data will be meaningless
while the sensor is submerged.
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6 Configuring the Modem

Any modem with a Static IP Address, Ethernet port, and software enabled port forwarding can be used with the
Auto-Meteo. For use with a Sierra Wireless Airlink Modem please follow these steps:

1. Connect to AceManager by opening your browser to XXX.XXX.XXX.XXX:9191(where XXX.XXX.XXX.XXX IS
your modems static IP address)

2. Login using user “Admin” and your password (the default on older models is 12345, on newer models a
unique password is printed on the back label of the modem)

3. [For Firmware 4.9 or older only] On the LAN tab confirm the DHCP/Addressing > General > Host
Connection Mode is set to “All Hosts use private Ips(on newer modems this setting is always on, so this
step can be skipped)

Software and Firmware Template Refresh All Reboot Help Logout

Status WAM/Cellular | LAN VPN Security Services | GPS Serial Applications o Admin

DHCP/Addressing
[-] General
Ethernet
AT Host Gonnection Mode All Hosts Use Private IPs ¥

uss Lease Timer (seconds) 85400

4. On the LAN tab confirm the Ethernet > General > Ethernet Port is set to “Enable” and DHCP Mode is
set to “Auto”.

Status WAN/Cellular  Wi-Fi LAN VPN Security Services Location  Events Reporting Serial Applications o Admin

DHCP/Addressing
[-] General

Ethernet

AT Device IP 192.168.13.31
usB
IP Netmask 2552552550
Link WAN Coverage AT DHCP Mode Autn W
AT i
Host Port Routing DHGCP Starting IP 192.168.13.100
DHCP Ending IP 192.168.13.150
Global DNS
Ethernet Port Configuration
PPPoE Port Number State Port Mode Link Setting
Port 1
VLAN
Port 2

VRRP

Host Interface Watchdog

NOTE: If you have different settings under the Device, Starting or Ending IPs above make note of the
“Starting IP” value for use in Step 5d.

5. Last on the Security Tab set the following:
a. Port Forwarding — “Enable”
b. Public Start Port — “8080”
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c. Public End Port — “8080”

d. HostIP —“192.168.13.100” (or whatever the value was from Step 4)
e. Private Start Port — “80”

Software and Firmware Template Refresh All Reboot Help Logout

Status WAN/Cellular LAN VPN Security | Services GPS Serial Applications /O Admin

Last updated time : 10/21/2019 12:45:57 PM

Port Forwarding

DMZ Enabled Disablz ¥
Extended Port Forwarding Port Forwarding @
Port Forwarding
Port Filtering - Inbound
Public Start Port Public End Port Protocol Host IP Private Start Port
Port Filtering - Outbound [ X | 8080 8080 TCP v 152.168.13.100 80
Trusted IPs - Inbound (Friends)

Trusted IP2 - Outbound

MAC Filtering

6.1 Confirming Auto-Meteo Connectivity

When the power supply is plugged in and connected to the Meteo by the Ethernet cable the power indicator

’i
:
g
g
:
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Confirm Auto-Meteo is online by opening the browser on your phone and navigating to xxx.Xxx.Xxx.xxx:8080
(where XxX.XxXX.XXX.XXX is your modems static IP address). If this page loads, your Auto-Meteo is working.

7 GeoExplorer Client Setup

To setup the data connection into GeoExplorer please email support@spectotechnology.com and provide the
IP address of the modem, the sensor serial number, and the name of the GeoExplorer project you wish to add
your weather station to.

To add your AutoMeteo to GeoX you can follow along with our video guide or read the transcript below:
YouTube Link: https://youtu.be/ldgFjhH3aPk

1. First thing to do is to navigate to weather stations.

2. Go to systems and search for Weather. Go to Weather Stations. Click Add and give it a name.

3. Next, go to add Data Source. Choose Table — Sensor. Choose a data storage interval of 60 minutes
and a data query interval of 5 minutes.

4. Go to Table Mapping. Scroll down to the CSV File. We're going to choose a local file which is actually
going to be an address on the local server that is accessible via FTP. So, what we're going to do is put
in our FTP file path, the file name of our AutoMeteo data, and the correct serial number here.

Weather Station *

B csvFile v JR Test

Settings
O General FILEPATH MAPPINGS  DATA AGENT
. jata SCIUI'CE REQUEST TYPE FILE PATH
@ Table Mapping Local File w \\app50\ftp\specto\company\METEOMK2-Sn-ip.csv
U SubSensors
USERMNAME PASSWORD
@ Modbus
COLLECT DATA AFTER BATCH SIZE SEPARATOR
Optional s 1000 , (Comma) w

TIME MODE

Data source is project time  ~

10


mailto:support@spectotechnology.com
https://youtu.be/ldqFjhH3aPk

ﬁSPECTO

5. Then, make sure to choose the appropriate time mode — Project Time.

6. Then go to Mappings and click Edit. Now, we're going to tell it what each column in the file that we're
looking at is. Measurement EPOCH is going to be column with the date time.
a. Input voltage is going to be nothing because there's no input voltage.
b. Temperature is going to be the column with the temperature (this is showing you a sample of
what's in your actual file).

c. Then, the last one is going to be our humidity.
If we're using an AutoMeteo, we just have those first three to deal with - temperature, pressure and

humidity.
. BB csvFile~ JR Test
Settings
O General FILEPATH  MAPPINGS  DATA AGENT
@ Data Source £ dit
. Table Mapping MEASUREMEMT EPOCH
O SubSensors Date Time (EDOT) ~
@ Modbus
INFUT VOLTAGE (V) CALCULATION MIN MAX NAN
MNone o Token = @
TEMPERATURE (*C) CALCULATION MIN MAX NAN
Temp(C) S Token = @
BAROMETRIC PRESSURE (MBAR) CALCULATION MIN MAX MNAN
Baro(millibar) e Token = @
HUMIDITY (%RH) CALCULATION MIN MAX NAN
RH(%) w Token = @

| Cancel Save

7. Go ahead and hit Add. That's all there is to it.

Specto Technology and Navstar will add the Auto-Meteo sensor to your project. It will appear under the
Weather Stations section of the Systems Menu

11
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(3> Weather Station = - b X
[3:3
—_ ]
eboucher @ Add {3} & él = = 9
Weather Station @ Alsensorsv QU [ Q Search Sensors
MNAME SERIAL NUMBER SOURCE IP ADDRESS TEMPERATURE @ {} 1= All Sensors ~
ﬁ METEOMK2-10B318  1dcff630-299f-ded2-8aed-32731df04ddD 214 ~ TOTAL STATION 1
Home I Rental Tester >
Total Station
~ WEATHER 1
METEOMK2-108318
Weather Station
METEOME2-10B2 127 FTY
1dcff630-299f-ded2-... EAR R ITTTE
i Source IP Address
i Input Violtage
FAR R Temperature
LIAERNL:EY Barometric Pressure
ELR 0] Humidity
b “Wind Speed
i WindDirection
i Fain Accumulation
L bR Measurement Age
Admin
|’*_*|
A= 4
Chart :
Chart Yocto |+ 1 Sensors

Once the weather station is in your project you can add it to any of the Total Stations on that project to perform

atmospheric corrections. To do this follow these steps:

1. Click on the Settings of a live Total Station you wish to add the weather sensor to.

2. Click on the Weather Station menu tab on the left.

12
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3. Where it says Select a mode, click Weather Station and select your sensor from the dropdown menu

Total Station - Sample X

SEJ[J['HQS Select a mode

Standard Atmospheric Corrections
O General
@ Total Station .:‘:. Weather Station
@ Power Reset SENSOR
e Weather Station Search for sensor
. Calibration METEOMEK2-10B318

Explicit Values

Cance'

Your Total Station will now use the atmospheric conditions to perform a scale correction to the measured slope
distances every time GeoExplorer runs a calibration.

You can view these values from the Calibrations menu where it says Atmospheric Correction Scale.

13



8 Specifications

Sensor

* Accuracy (Rel. Humidity): 1.5%

* Accuracy (Baro. Pressure rel): 0.01mbar
* Accuracy (Temperature): 0.2°C

Ethernet Hub
* Network Connection: Fast-Ethernet

Electrical

* Power Input: 10-36VDC

» Power Method: POE (Power over Ethernet)

* Current Draw: 14mA @ 48V

* Max current (Cont.): 2A

* |[EC protection class: Class llI

* RoHS compliance: RoHS 11l (2011/65/UE+2015/863)

Dimmensions
* Hub: 4.33" 2.87" 1.85"(LWH)
» Sensor: 6”"Diameter x 4.5’Height
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