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consent of Archimedes Innovation Technology Co., Ltd.
Disclaimer

This manual provides information about products of Archimedes Innovation Technology Co., Ltd. (hereinafter
referred to as Archimedes Innovation). The manual does not transfer, by implication, a tacit understanding or any
other form, any rights or licenses under the patent, copyright, trademark, or other proprietary rights of the
company or any third party. In addition to the responsibilities stated in the sales terms and agreements, the
company shall not assume any other liability. Meanwhile, Archimedes Innovation does not make any express or
implied warranties for the sale and use of its products, including but not limited to the suitability for a specific
purpose, marketability, or intellectual property infringement liability for infringement of intellectual property
rights, including copyright, patent, and other rights, and shall not be liable for problems arising from non-
compliance with the manual requirements for connection or operation. Archimedes Innovation may modify the

product specifications and product descriptions as necessary without prior notice.

Any design defects or inappropriate aspects of our products will be improved, which may lead to product version
updates and differences from the published specifications. If necessary, the latest product specifications can be

provided.


mailto:sales@archi-inn.com

Content
L ALLE AL A GlaRGe - +-rsseeeee e eeee oot )
L ADPEBTANGE: -+ eerrrr e e e .
L3 POWEr O A Gff- - r-ersesseeeeeeeseeeseee e oo eee oottt ,
L3 1MSrt A SIM Card e +-essesseeeeeeeeeee oottt ,
11 Charge The BAELEry- -1+ eer s oees oo 5
L5 AT TIal SEAEUS. -+ eeeeeeeeeee oot 5
6 ANEENNE HEIghE MEaSUTEMENT - ----rr---errsserrrsoeersoers oo 5
2 W Ul +-eeeeeeeeee oo ettt .
)L SEAELS+ -ttt ettt .
22 |nf0 ........................................................................................................................... 6
3 SKYIOR: -+ e e ’
) 0 Data SEream -+« e s eeeee oo e e ettt ,
)& COMMARG: -5+« e e et oottt o
6 MOGE COmfig:--+++++--r++++5e11 e "
7 OHhErs COmfig:-+-+++++--r++-+-er oo e 5
)8 Fill e eeeeee ettt 5
16 Fir Ao eeeeee oottt -
D10 Lo+ e e e e e e e -
11 MESSAEE TXE: -+ ---eerrrr e oeeer e e e "
212 Data Conflg ............................................................................................................... 15
)13 ZXUPN- e eeeee et s
3 GEOVENT Basic OpErations: -------+------rrr++++-eerrrrsss-eerr st eerrr s oeres oo 20
51 Software Installation and Uninstallatio.-------errrrressseeessosseeseeseeesseeereeeseeeeeeeeeee oo 20
32 PrOJECE MANAGET- -+ +---eerroerr s eer e e 20
53 COMIMIUICATION et eesseeeseeeeeee e eeeee e e et )y
3 ROVEr MOGe SEEHINg: <+ +----rrr--oerrseerr s oees s eeeee e )3

35 Base Mode Sett|ng ....................................................................................................... 26


mailto:sales@archi-inn.com

3.6 Static Mode Settlng ...................................................................................................... 28
3.7 Point Survey ............................................................................................................... 29
3.8 Tilt Survey .................................................................................................................. 33
3.9 Laser Survey (Communication mode needs to select W|F|) ........................................................ 34
3,10 POINt Stak@oUt s c s e e et 36
3.11 AR Stakeout (Communication mode needs to select W”:l) ....................................................... 39
3,12 LOCAliZation -« v s e e e ettt 41
3.13 Calibrate PoOint s crs et ettt 43
3.14 Coordinate Point Library ............................................................................................... 44
3.15 Export o P R R R R 46
3.16 Device Information ..................................................................................................... 47
4 Device Activation and software Registration ............................................................................... 48
4.1 DEVICE ACTIVATION =t vt ettt 48
4.2 Software A CTIV AT O -~ v v vt e e e e e 48
B BUIIE-IN RAiO v vt e et 50

5.1 Default Channel Frequency ............................................................................................. 50


mailto:sales@archi-inn.com

&
1 AL16 At A Glance

AL16 is a portable multi-functional GNSS. It has a built-in high-precision positioning module that supports
tracking satellite signals from all systems and frequency bands. It is equipped with 4G full network, Bluetooth,
WIFI and built-in radio. The high-precision IMU integrates AR and Laser to achieve Laser Survey and real-time AR

Stakeout, making the survey work more convenient and efficient.

1.1 Appearance

The main body of AL16 is as follows:

Indicator
light
NFC 7-PIN LEMO
SIM
Speaker
AR Camera
Laser
Projects Function Role or Status
Function:

When powered off, a short press for 1 second will display the
battery level via the indicator light.

On/Off Key
When powered off, a long press for 3 seconds will turn the
device on; when powered on, a long press for 3 seconds will
turn the device off.
Status:
Green light stays on when the device is on and running; red
Battery Level light flashes when the battery is low.

Red light stays on when charging; green light stays on when
fully charged.

Rover/base station: 1 second interval flashing in the
Satellite light positioning state;
Static mode: flashing according to sampling frequency.

) . ) Rover mode: Blink when receiving differential data;
Differential data light

Base mode: Blink when sending differential data.
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When connected, the blue indicator light stays on

Bluetooth continuously; when not connected, the blue indicator light is
off.
SIM Card Slot Support for 4G full network.

USB Interface

Type-C interface, supports PD fast charging up to 33W.

UHF Antenna (SMA Interface)

Frequency Range: 410~470MHz
Low power: 1W High power: 1W

7-pin LEMO Interface

Data transmission, external radio connection, and external
power supply.

AR Camera

Professional ultra-wide-angle camera which provides high-
definition real-scene stakeout.

Laser

h ‘E;)‘ iiE v

Millimeter-level laser ranging module, integrated with high-
precision inertial navigation.

1.2 Power On And Off

Power On: In the power-off state, press and hold the power button for 3 seconds until you hear the voice

prompt “waiting to start.” Release the power button and wait for the panel indicator light to stop flashing

alternately. Once you hear the voice prompt “communication connection successful,” the device has completed

the power-on process.

Power Off: In the power-on state, press and hold the power button for 3 seconds until you hear the voice

prompt "Power off." Wait for all the panel indicator lights to go out, indicating that the device has completed the

power-off process.

Forced Shutdown: In case of unexpected malfunction, press and hold the power button for 10 seconds, and the

device will shut down automatically.

1.3 Insert A SIM Card
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The device supports network working mode, a 4G full network solution based on the Linux platform, and fully

supports 2/3/4G networks, with better compatibility, stronger signals and more stable connections.

How to insert a SIM card?
1. Open the slot;

2. Insert the SIM card into the slot according to the instructions (chip facing the connector and notch facing the

slot);
3. Close the slot.

1.4 Charge The Battery

The device comes with a Type-C charger that supports up to 33W PD fast charging. The battery fully charges in

approximately 4 hours. The power status light indicates:
Red light: the battery is charging;
Green light: the battery is fully charged.

Battery charging: Open the rubber cover, connect one end of the data cable to the Type-C port and the other

end to the charger.

Note: For the safety of your device, please use the adapter that comes with the package or a brand adapter that

complies with 3C certification for charging.

1.5 Abnormal Status

When the device encounters issues such as an expired registration code, failed location configuration, network

errors, etc., the speaker will emit corresponding alert sounds.

Expired registration code: First, provide the device ID to the dealer to obtain a new registration code, then refer

to section 4.1 for registration.

Failed location configuration: Try restarting the device to restore it. If this does not work, please contact the

dealer for assistance.
Network errors:
1. Check if the SIM card is inserted;
2. Check if the SIM card can access the internet normally;

3. Check if the APN parameters are filled in correctly.

1.6 Antenna Height Measurement
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Phase Cegter

Height
Measurement

Plate

Vertical
Height

Pole Height

Antenna height refers to the vertical distance between the antenna phase center and the ground.
In general, the antenna height cannot be measured directly. Based on the measurement height you input and

the selected measurement type, the GEOVENT software automatically calculates the antenna height.

Vertical Height: The vertical distance from the phase center to the ground.

Slant Height: The inclined distance from the height measurement line to the ground.

Pole Height: The height of the pole, that is, the vertical distance from the ground to the bottom of the

device.
Slant Height to the Height Measurement Plate: The inclined distance from the height measurement

plate to the ground.

Note: Regardless of the measurement height value you enter or the measurement type you select, the

calculated antenna height is unique.
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2 Web Ul

The device WIFI can be used as a hotspot, and a PC, smartphone or tablet can be connected to the hotspot. After
connecting to the hotspot, you can manage the working status, change the working mode, con basic settings,

download raw data, update firmware and register devices, etc.
Take the interface of your PC as an example, enter the Web Ul, and perform the following operations:

1. Use the computer to find the WIFI hotspot of the device. Hotspot name: device serial number, default

password is empty.

2. Open a web browser and enter the IP address 10.10.10.10. The following interface displays:

1Z33146861024727

[Advance Ul]

Status

System

Battery Info 86%
Charge State Sleep
Scheme None
Exception None

Mode

Working Mode
Station Name
Elev Cutoff

Diff Age Max

GNSS

Local Time
UTC Time
Quality
Latitude
Longitude
Height

Satellite

Rover Mode
733146861024727
5

60s

2023-05-06 18:28:33

2023-05-06 10:28:33

Differential

23.16500456°

113.43138321°
-6.7221+25.2824-0.0791=18.4812m
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2.1 Status

€ System: Battery Info, Charge State, Scheme, Exception;

(2) Mode: Working Mode, Elev Cutoff, Data Link;

(3)  GNSS: Time, Quality, Latitude, Longitude, Height, Satellite.

5/51


mailto:sales@archi-inn.com

&

1733146861024727 [Advance UI]
Status
Status
System
Battery Info 85%
Charge State Sleep
Scheme None
Exception None
Mode
Working Mode Rover Mode
Station Name 733146861024727
Elev Cutoff 5
Diff Age Max 60s
GNSS
Local Time 2023-05-06 18:41:23
UTC Time 2023-05-06 10:41:23
Quality Differential
Latitude 23.16500108°
Longitude 113.43139098°
Height -6.7221+24.7242-0.0791=17.9230m
Satellite 33/53

2.2 Info

The information mainly displays the device information. For example, SN, GNSS Type, GNSS Hardware, IMEI,

Expiration Date, as shown below:

SN
Hardware
Firmware
GNSS Type

GNSS SN

GNSS Hardware
GNSS Firmware
IMEI

Expired Date

2.3 Skyplot

733146861024727

1.1.230225.230311/GAKBMTN1P252T7)2

M68-FMW3.2.411.2305.1677
UM980

MD22B2222519122
2310415000001
R4.10Build7676
865326069939737

2023-07-07

[Advance Ul]

The skyplot mainly displays the satellite trajectory and status, including parameters such as Trace, Name, Health,

Elevation, and Azimuth, as shown below.
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1233146861024 [Advance U]

Skyplot

N
Skyplot
o ° RO
£33 A (
Qi @ C19
aE & & oo
P 505 -
@ Cd4 EO7
G29
[+] Fg
‘e
c22 © 104 . 4
R24 P A
NameC35 =
w 22, Healthd 3
i Elev77.9
Azim145.8
o a3 > "
€05 0q
G 5%
o Do ; “tos
c21 €02 ° {
Co3 107
-.E
Gl R
F\? ‘ R2
R03 C
q L?“ c?“
L]
g2 a7 @ ocis
Cc40 o6
Co 102
Copyright 2019 - 2022 %

2.4 Data Stream

The data stream is mainly used for debugging; you can view the current data status, as shown below:

1233146861024727 [Advance UI]

Data Stream

Data

Data Stream Data: | None v|Level of Detail: = Simple ~  No filter v

a
GNSS COM2
GNSS COM3
Message Text
Message Diff
Message Raw
Message PPK
Message Static
INS Debug
Ntrip Client
XLink

Socket 1
Socket 2
Socket 3
Socket 4
Socket 5

WiFi Diff
Bluetooth Rx
Bluetooth Diff
Bluetooth Monitor «

For example:

1. Message Text: see 3.11 in this section for the configuration of text data.
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1331468610247 [Advance U]

Data Stream

B S Data: Message Text v Level of Detail: = Simple ~ | Nofilter ~

1: $DEVST, 1, 0230508033119, boot | 233146861024727, sys|21. 1/60. 1, bat|66|7. 7000. 000 | sleep|0. 000, meu|33. 1, gnss| 4| 46463
2: $GPGST, 033119. 00, 0. 0182, 0. 0, 0. 0, 0. 0, 0. 0048, 0. 0070, 0. 016158

3: $GPCGA, 033119. 00, 2300. 90023221, N, 11325. 88308759, E, 4, 46, 0. 7, 41. 4468, M, —6. 7221, N, 01, 0%77

4: SCPRMC, 033119. 00, 4, 2309. 9002322, X, 11325. 8830876, E, 0. 004, 223. 11, 080523, , , D67

5: $CPCSA,M,3,1,3,6,7,8,14,21,30,,,,,1.4,0.7, 1. 2401

6

7

SCLGSA, M, 3, 75, 76,77, 86, 87, 88, ,,,,,, 1. 4, 0.7, 1. 2%21

: $BDGSAM3,1,2,3,4,5,6,7,8,9,10,11,13, 1. 4,0. 7, 1. 2%1C
8: S$BDGSA, M, 3, 16, 23,25, 27, 28, 33, 38, 30, 40, 43, 59, 60, 1. 4, 0. 7, 1. 2x28
9: $CPCSV, 2, 1,8, 1,39, 37, 43, 3, 29, 128, 36, 6, 12, 216, 33, 7, 45, 195, 41%74
100 SCPCSV, 2,2, 8,8, 11, 62, 34, 14, 46, 334, 42, 21, 31, 37, 36, 30, 53, 252, 42+TF
11: $CLGSV, 2, 1,6, 75, 12, 146, 39, 76, 68, 128, 46, 77, 55, 340, 33, 86, 22, 25, 35+66
12: $CLGSV, 2,2, 6, 87, 60, 319, 43, 88, 33, 245, 41%50
13: $CAGSV, 2, 1,5, 10,28, 219, 37, 12, 54, 222, 38, 26, 17, 36, 29, 31, 61, 354, 42+6D
14: $CAGSV, 2,2, 5, 33, 67, 28, 43%51
15: $BDGSV, 7, 1,25, 1,45, 123, 39, 2, 46, 233, 37, 3, 61, 187, 41, 4, 32, 109, 3763
16: $BDGSV, 7,2, 25,5, 23,253, 35, 6, 30, 201, 35, 7, 60, 0, 41, 8, 37, 172, 36%65
17 $BDGSV, 7, 3,25,9, 39, 220, 40, 10, 53, 333, 39, 11, 22, 38, 30, 13, 29, 183, 39+63
18: $BDGSV, 7,4, 25, 16, 27, 196, 38, 23, 81, 222, 44, 25, 35, 151, 37, 27, 12, 246, 31#65
19: $BDGSV, 7, 5, 25, 28, 52, 279, 41, 33, 7, 142, 29, 34, 5, 49, 26, 38, 49, 160, 39%52
20:  $BDGSV, 7, 6, 25,39, 20, 189, 36, 40, 51, 16, 41, 43, 45, 22, 41, 59, 48, 129, 4246E
21: $BDGSV, 7, 7, 25, 60, 43, 238, 42%51
22: SGAGSV, 1, 1,3, 194, 64, 94, 41, 195, 62, 52, 41, 199, 58, 148, 35+41

2. Message Raw

1733146861024727 [Advance UI]

Data Stream

Data
Data Stream Data: | Message Raw v| Level of Detail: = Simple v No filter !
1: binary: size=5328 03:24:10. 000 43.RANGE  amount=121
2: binary: size=5328 03:24:11. 000 43. RANGE
3: binary: size=5328 03:24:12. 000 43. RANGE
4: binary: size=b328 03:24:13. 000 43. RANGE
5: binary: size=5328 03:24:14. 000 43. RANGE
6: binary: size=5328 03:24:15. 000 43. RANGE
7: binary: size=5328 03:24:16. 000 43. RANGE
8: binary: size=5328 03:24:17. 000 43. RANGE
9: 43. RANGE

: binary: size=5328 time 08 03:24:18.000 1
10: binary: i 328 time=2023-05-08 03:24:19.000 id= 43. RANGE  amount 1

11: binary T2 time=2023-05-08 03:24:20.000 id= 42.BESTPOS  type=FIXEDPOS

12: binary: 44 time=2023-05-08 03:24:20.000 id= 99. BESTVEL type=DOPPLER_VELOCITY
13: binary: 44 time=2023-05-08 03:24:20.000 id= 101.TIME st=1

3. Message Diff: when the device is the base station, you can check whether there is differential data output

here.

17331468610247 [Advance UI]

Data Stream

Data
Data Stream Data: Message Diff v Level of Detail: = Simple v~ No filter v
1: rtem3 :msg=1074. GPS_MSM4 len=115 station=0 1 03:18:28.000
2: rtem3 :msg=1084. GLO_MSM4 len=109 station=0 1 03:18:28.000
3: rtem3 :msg=1094. GAL_MSM4 1en=100 station=0 1 03:18:28.000
4: rtem3 :msg=1124. BDS_MSM4 len=360 station=0 1 03:18:28.000
5: rtem3 . BDS_M3SM4 len=202 station=0 1 03:18:28.000
6: rtcm3 . GPS_MSM4 len=115 station=0 1 03:18:29.000
7: rtemd . GLO_MSM4 len=109 station=0 1 03:18:29.000
8: rtemd . GAL_MSM4 len=100 station=0 1 03:18:29.000
9: rtemd :msg=1124.BDS_MSM4 1en=360 station=0 1 03:18:29.000
10: rtem3 :msg=1124.BDS_MSM4 1en=202 station=0 time=day 1 03:18:29.000

11: rtem3 :msg=1005. REF_PHASE len= 25 1a=23.16498711 1o=113.43139835 ht=25.3060
12: MrRdHLV6StHxvraS
13: rtem3 :msg=1033. RECV_ANT len= 73 id=0

4. Message Static: When the device is static mode, you can check whether there is static data output here.
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1733146861024727 [Advance U]

Data Stream

Data

Data Stream Data: Message Static ~ Level of Detail: ~ Simple v No filter v

: size=5416 time=2023-05-08 03:26:41.000 id= 43.RANGE  amount=123
1 size=5416 time=2023-05-08 03:26:42.000 id= 43.RANGE  amount=123
size=5416 time=2023-05-08 03:26:43.000 id= 43.RANGE  amount=123
size=5416 time=2023-05-08 03:26:44.000 id= 43.RANGE  amount=123
size=5416 time=2023-05-08 03:26:45.000 id= 43.RANGE amount=123
size=5416 time=2023-05-08 03:26:46.000 id= 43. RANGE amount=123

oo o e

y: size=b460 time=2023-05-08 03:26:47.000 id= 43.RANGE amount=124

binary: size=5460 time=2023-05-08 03:26:48.000 id= 43.RANGE amount=124

9: binary: size=d460 time=2023-05-08 03:26:49.000 id= 43.RANGE amount=124

10: binary: size= 72 time=2023-05-08 03:26:50.000 id= 42. BESTPOS  type=SBAS

11: binary: size= 44 time=2023-05-08 03:26:50.000 id= 99. BESTVEL  type=DOPPLER_VELOCITY
12: binary: size= 44 time=2023-05-08 03:26:50.000 id= 101.TIME st=1

o

5. Ntrip Client: When the device is a rover station and uses Ntrip Client to obtain differential data, you can check

whether there is differential data output here.

1733146861024727 [Advance UI]

Data Stream

Data

Data Stream Data:| Ntrip Client v|Level of Detail: ' simple v | Nofilter v

1: rtem3 :msg=1005.REF_PHASE len= 25 1a=23.16582210 10=113.42943440 ht=57.0433
2: rtem3 :msg=1033. RECV_ANT len= 81 id=0

3: rtem3 :msg=1074. GPS_MSM4 len=103 station=0 time=day 1 03:30:00.000
4: rtem3 :msg=1084. GLO_MSM4 len= 65 station=0 time=day 1 03:30:00.000
5: rtem3 :msg=1124. BDS_MSM4 len=351 station=0 time=day 1 03:30:00.000
6: rtem3 :msg=1074. GPS_MSM4 len=103 station=0 time=day 1 03:30:01.000
7: rtem3 :msg=1084. GLO_MSM4 len= 65 station=0 time=day 1 03:30:01.000
8: rtem3 :msg=1124. BDS_MSM4 len=351 station=0 time=day 1 03:30:01.000
9: rtem3 :msg=1074. GPS_MSM4 len=103 station=0 time=day 1 03:30:02.000
10: rtem3 :msg=1084. GLO_MSM4 len= 65 station=0 time=day 1 03:30:02.000
11: rtem3 :msg=1124. BDS_MSM4 len=351 station=0 time=day 1 03:30:02.000

2.5 Command

(1) System : Reboot, Shutdown;
(2) Config and Data : Reset Config, Clean Storage, Export Config, Import Config;

(3) Register Code : The registration code is a valid time code that authorizes the location function of the
device. When it is found that the registration code has expired and the device positioning function is unavailable,
you can obtain a new registration code from the supplier by providing the device SN, and enter it on this page

and click [Register] to register.

1233146861024727 [Advance UI]

Command

System

Config and Data

Reset Config Clean Storage Export Config Import Config

Feature Code

Command
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Gnss Auth

HRPT00-S10C-P

Register Code

Copyright 2019 - 2022 sn=733146861024727 date=2023-07-07

2.6 Mode Config

@ Working Mode: You can choose Rover Mode/ Base Mode/ Static Mode, and select the Elev Cutoff at

the same time;

1. Rover Mode: the following parameters (Station Name, Elev Cutoff, Diff Age Max, Height Type, Antenna Height,

Record, PPK) can be configured.

1733146861024727 [Advance UI]

Mode Config

Working Mode

Mode:  Rover Mode v
Mode Config Station Name  733146861024727
Elev Cutoff: 5 Degree
Diff Age Max: 60 Second
Height Type:  Bottom ¥
Antenna Height: 0 Meter
Record:  Enable v
PPK:  Disable ~| not affect by Record

2. Base Mode: the following parameters (Station Name, Elev Cutoff, Station ID, PDOP Threshold, Diff Type, Base

Mode, Height Type, Antenna Height, Record) can be configured.
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3.

1733146861024

Mode Config

[Advance Ul]

Working Mode

Mode:

Station Name

Mode Config

Elev Cutoff:

Station ID:

PDOP Threshold:

Diff Type:

Base Mode:

Height Type:

Antenna Height:

Record:
ght 2019 - 2022

Base Mode ~
733146861024727

5 Degree
0

3.0

RTCM32 4

Auto v

Bottom v

0 Meter
Enable v

Type, Antenna Height, Record) can be configured.

Static Mode: the following parameters (Station Name, Elev Cutoff, PDOP Threshold, Sample Interval, Height

1233146861024727 [Advance UI]
Mode Config
Working Mode
Mode:  Static Mode ¥
Mode Config Station Name  733146861024727

Elev Cutoff:

PDOP Threshold:

Sample Interval:

Height Type:

Antenna Height:

Record:

File Type:

5 Degree
3.0

1s v
Bottom ~

0 Meter
Enable v

GNSS b

(2) Data link : You can choose No Data link/ Bluetooth/ WIFI/ Built-in Network/ Built-in Radio/ PPP.

Data Link

Data Link: |PPP

No Data Link
PPP Mode:

Bluetooth

Wifi

Built-in Network

Built-in Radio

PPP
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1. Bluetooth: the device receives differential data from the tSurvey software via a Bluetooth connection to the

handheld controller;

2. Built-in Network: the device receives or sends data through the built-in network. To select this data link, first

insert the SIM card into the device;

3. Built-in Radio: the device receives data through the built-in radio. To select this data link, first connect the

radio antenna to the device.

2.7 Others Config

() WIFI : You can choose from three modes: Disable, AP, or Station. The WIFI name and password can be

set manually. When using Station mode, the device connects to an external hotspot by entering its name and

password.

(2) Others : Time Zone, Voice.

1734436861000154 [Advanced UI]  [ZIGIETIEY
Others
Status
In WiFi
5 t
WiFi: AP v
Dat: bug
d SSID:  734436861000154
Mode Config
PSK: Empty or Length not less than 8
Others Config
File
Others

Time Zone:  UTC+08:00 ~

Voice: Enable

2.8 File

File management allows batch deletion and download of data from each channel, as shown below:

Name Size
20230428/

20230429/

20230504/
20230505/

[
[
[
[ 20230502/
[
[
[ 20230506/

12/51

1Z33146861024727 [Advance Ul]
File
Root/

Batch Delete

Operation

Delete

Delete

Delete

Delete

Delete

Delete
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2.9 Firmware
@ Version: System, GNSS, INS, Radio, Firmware.

(2) Local Upgrade: Click Local Upgrade below to automatically identify and upgrade the positioning board
firmware, tilt module firmware, and device firmware. There will be a prompt below during the upgrade process,

and the device will restart after the upgrade is complete. The operation steps are as follows:

1. Click [Local Upgrade];

2. Select the correct device firmware in the pop-up window, flash the firmware and wait for the device to restart;
3. After the restart is complete, the firmware upgrade is completed;

4. Reconnect the device WiFi, enter the webui, and check whether the firmware has been upgraded successfully.

1733146861024727 [Advance UI]

Firmware

Version
System 2.11.2305.21
Linux Version 3.18.44 Fri Apr 14 15:26:12 CST 2023
GNSS R4.10Build7676
INS B2.2 A5.4 525125fe42789f8a0232
Radio R4.C029.00.00
Firmware Firmware 2.411.2305.1677

Local Upgrade

2.10 Log

It allows you to download the operation log of the device. When the device malfunctions during use, you can

download the log generated at the corresponding time and send it to the supplier for troubleshooting. As shown

below:
1233146861024727 [Simple UI]
Log

File Name Size Time Modified Operation
733146861024727-0033.zlog 97.38kB 2023-05-06 19:25:52 Download
733146861024727-0032.zlog 397.21kB 2023-05-06 16:50:56 Download
733146861024727-0031.zlog 194.60kB 2023-05-05 09:25:18 Download
733146861024727-0030.zlog 76.67kB 2023-05-04 21:22:35 Download
733146861024727-0029.zlog 617.66kB 2023-05-04 21:05:09 Download
733146861024727-0028.zlog 86.53kB 2023-05-02 16:15:41 Download
733146861024727-0027.zlog 89.78kB 2023-05-02 15:49:57 Download
733146861024727-0026.zlog 180.91kB 2023-04-30 03:36:46 Download
733146861024727-0025.zlog 74.61kB 2023-04-29 16:40:39 Download
733146861024727-0024.zlog 71.04kB 2023-04-29 16:01:42 Download
733146861024727-0023.zlog 85.90kB 2023-04-29 15:48:27 Download
733146861024727-0022.zlog 69.61kB 2023-04-29 14:05:50 Download
Z33146861024727-0021.zlog 110.31kB 2023-04-29 13:58:54 Download
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2.11 Message Text

You can set the type and frequency of the output data in text format, as shown below. After configuration, you

can check

Message Text

if the corresponding text data is being output in Section 3.4.

1233146861024727 [Simple UI]

Message Text

NMEA ASCll
GPDOP: None v BESTPOSA: None v
GPGGA: 1s b DEVST: 1s v
GPGSA: s v GPSAU: None v
GPGST 1s v GPSAV: None v
GPGSV 1s v GPSNR: None v
GPRMC: s v INS.GNSS:  None v
GPVIG: None v INS.NAVI: None v
GPZDA: None ¥ KSXT: None v

REFSTATIONA:  None v

The following are the formats of several common message text:

GPGGA | SGPGGA,<1>,<2>,<3>,<4>,<5> <6>,<7>,<8>,<9> M,<10>,M,<11>,<12>*hh

<1> UTC time, hhmmss (hour minute second) format, 8 hours different from Beijing time

<2> Latitude ddmm.mmmm (degrees and minutes) format (the previous 0 will also be transmitted)

<3> Latitude Hemisphere N (Northern Hemisphere) or S (Southern Hemisphere)

<4> Longitude dddmm.mmmm (degrees and minutes) format

<5> Longitude Hemisphere E (East Longitude) or W (West Longitude)

<6> GPS status: 0=no positioning, 1=single point positioning, 2=SBAS differential positioning, 4=RTK fixed
solution, 5=RTK floating point solution, 6=inertial navigation positioning

<7> The number of satellites (00~12) using the solution position

<8> HDOP horizontal precision factor (0.5~99.9)

<9> Altitude (- 9999.9~99999.9)

<10> Height of earth ellipsoid relative to geoid

<11> Differential time (the number of seconds since the last differential signal was received. If it is not
differential positioning, it will be null)

<12> Differential station ID No. 0000~4095 (the previous 0 will also be transmitted, otherwise it will be null)
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GPGSA SGPGSA,<1>,<2>,<3>,<3>,<3>,<3>,<3>,<3>,<3>,<3>,<4>,<5>,<6>*hh
<1> Mode, M=manual, A=automatic
<2> Positioning type, 1=no positioning, 2=2D positioning, 3=3D positioning
<3> PRN code (pseudo-random noise code), the satellite number (01~32, the previous 0 will also be
transmitted) being used to calculate the position.
PDOP position precision factor (0.5~99.9). The spatial geometric intensity factor of satellite
<4> distribution. Generally, the better the satellite distribution is, the smaller the PDOP value is, which is
generally less than 4.
<5> HDOP horizontal precision factor (0.5~99.9)
<6> VDOP vertical precision factor (0.5~99.9)
GPGSV | SGPGSV,<1>,<2>,<3>,<4>,<5>,<6>,<7>,..<4>,<5>,<6>,<7>*hh
<1> Total number of GSV statements
<2> Number of GSV in this sentence
<3> Total number of visible satellites (00~12, the previous 0 will also be transmitted)
<4> PRN code (pseudo-random noise code) (01~32, the previous 0 will also be transmitted), which can
be understood as satellite number.
<5> Satellite elevation (00~90 degrees, the front O will also be transmitted)
<6> Satellite azimuth (000~359 degrees, the front 0 will also be transmitted)
<7> Signal to noise ratio (00~99dB, empty when no satellite is tracked, and the previous 0 will also be

transmitted), 50 is better.

2.12 Data Config

The device has 4G storage space (recyclable storage) and supports five channels (CH01/CH02/CH03/CH04/CHO5)

to save various files, as shown below. You can configure the data source, file duration, file name, and file format

for each channel as needed.

Note: Do not change the mode after the device data configuration is completed, or the default storage

configuration will be restored.
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1733146861024727 [Simple UI]

Channel Config

CHO1

CHO1 Enable
Data:  Message Raw
Period:  Single File
Name:  SITE-CH-yyyyMMdd-hhmmss

Format:  *.gnss

Data: Period:

GNSS COM2 0 Single File
Message Text

Message Diff 'I h{]u;‘

Message PPK‘ 2 hDu;-S

Message Static

e 3 hours

S 4 hours

i 6 hours

Socket 4

So.cl.cet‘S 8‘ hDUfS

WiFi Diff

kol O 12 hours

e . 24 hours

Name: Format:
SN-CH-yyyyMMdd-hhmmss
SN-yyyyMMdd-hhmmss ' i
SITE-SSS5S-yyyyMMdd-hhmmss *:dxev
yyyyMMddhhmmss RINEX2.10
SSS5DOYX RINEX2.11
SITEDOYhhmm RINEX3.02
SITEDOYX RINEX3.03
SITEDOYXmm E:ﬁgggg
SITEDOYhh RINEX3.05 (.D)
SITE-CH-yyyyMMdd-hhmmss RINEX3.05 (.g2)
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File name naming rules :

1.The time in file name is converted from GPS ||[Assume GPS leap second is 18, Time Zone offset is +08:00,
time directly. Then 00:00:18 means 08:00:00 of local lime.
2.Key words in file name
yyyy => year DOY => day of year, 000~366
MM => month, 01~12 X => hour, a~x, 0 when one file per day
dd => day, 01~31 SN => Serial Number
hh => hour, 00~23 SITE => Marker Name
mm => minute, 00~59 SSSS => Marker Number
Ss => second, 00~59

When the device is set to rover station, base station or static mode, the device will automatically configure the

corresponding channel for data storage by default.
1. Rover (CHO1)

When the device is set to rover mode, it will automatically configure CHO1 to log the original observation data. If
ppk is enabled, CHO5 will also be automatically configured by default to store post positioning data, as shown

below:

1734436861000154 [Simple U1]

General Storage Status

GNSS Status

General

GNSS Config

Flash: 8.000 GB
Capacity: 4.000 GB
QOccupy: 1016.570 MB
Free: 3.007 GB
Occupy Rate: 24.82%
Data Config Write Speed: 13.29 kB/s

Network

Status

FTP Uploa

File List

Data Port

Channel Data Name Size

Platform 1 CHO1 Message Raw 23443686100015 ... 20-071912.gnss 73.11kB
2 CHO1 Message Raw 73443686100015 ... 912.gnss.index 160 B

3 CHO5 Message PPK 73443686100015 ... 20-071912.gnss. 73.11 kB
4 CHO5 Message PPK 73443686100015 ... 912.gnss.index 160 B

2. Base (CHO02)
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When the device is set as the reference station, it will automatically configure CHO2 to store and locate the

original data by default. If ppk is enabled, CHO5 will also be automatically configured by default to store location

post-processing data, as shown below:

1733146861024727 [Simple UI]

Storage Status

General

Capacity: 24.000000 GB
Occupy: 186.847 MB
Free: 23.817532 GB
Occupy Rate: 0.76%
Write Speed: 9.95 kB/s

Status

File List
Channel Data Name Size
1 CHO2 Message Raw /3314686102472 ... 08-060451.gnss 299.63 kB
2 CHO5 Message PPK 73314686102472 ... 08-060115.gnss 1.365 MB

3. Static (CHO3)

When the device is set to the static mode, the device will automatically configure CHO3 to store static

positioning data by default, as shown below:

1733146861024727 [Simple U]

Storage Status

General

Capacity: 24.000000 GB
Occupy: 188438 MB
Satus Free: 23815979 GB

Occupy Rate: 0.77%
Write Speed: 4.80 kB/s

File List

Channel Data Name Size

1 CHO3 Message Static 3314686102472 ... 08-060825.gnss 63.63 kB

Note: Whenever the GEOVENT software connects to the device via Bluetooth, the device will automatically
configure CHO4 to log Bluetooth monitoring data. If there is any issue with the configuration of the Bluetooth-

connected device, you can download the recorded monitoring data for troubleshooting.
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1Z33146861024727 [Simple UI]

Storage Status

General

Capacity: 24.000000 GB
Occupy: 190.994 MB
Free: 23.813482 GB
Occupy Rate: 0.78%
Write Speed: 514 Bfs

Status

File List

Channel Data Name Size
1 CHO4 Bluetooth Monitor £3314686102472 ... 508-061320.txt 191.87 kB

2.13 ZXVPN

ZXVPN can provide a virtual LAN, connect the device to the server, and conduct WEBUI access in the background

to provide corresponding remote technical support and services. The operation steps are as follows:
1. Insert the mobile network card into the device;
2. Enable the mobile network and confirm that the mobile network is online;

3. Click [Use Default Value] to apply the configuration.

1733146861024727 [Simple U1}
ZXVPN
CHO1
CHO1 Enable
Host: mxvpn.devecent.com Use Default Value
Port: | 8222

Network: | TEST
Username: ZxXvpn

Password:  eesesses

State

State:  Online

IP Address:  10.1.4.146

Copyright 2019
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3 GEOVENT Basic Operations

3.1 Software Installation and Uninstallation

Installation process:

1. Download the Android GEOVENT program (*.apk);

2. Copy the GEOVENT program to your mobile phone (controller);
3. Locate the program in the controller’s file manager and install it;

4. Click on the GEOVENT software on the desktop (you need to create a project for the first time, and the last

project used will be automatically opened each time the software is started).

Uninstallation process:

Uninstall method: Long press the software icon on the desktop, drag to the [Uninstall] option box, and click
" OK " to complete the software uninstallation.

3.2 Project Manager

Click [ Project ] -> [ Project Manager ], as shown in Figure 3.2-1. The project manager includes functions such as

creating a new project, importing a project, exporting a project, deleting a project, and opening a project.

Click [ Project Path ] to modify the path of the project on disk. The default path is in the internal storage ->
GEOVENT -> Project directory.

Click [ Details ], as shown in Figure 3.2-2, to modify the basic properties of the project, such as Basic Information,

Coordinate system parameter, and Code Library.

Click [ New ], as shown in Figure 3.2-3. To create a new project, you need to fill in the basic properties such as
project name, whether to apply the project, and select the coding template. Click [ OK ] and fill in the coordinate
system parameters used to modify the project, as shown in Figure 3.2-4. Click [ OK ] to complete the creation of

the project.

Click on other items in the list, and the open function will appear, as shown in Figure 3.2-5. Long press on an
item in the list, and the delete function will appear, as shown in Figure 3.2-6 (Note: you cannot delete a project

that is in use).
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Project Manager & Project Details & Create Project
Project Path gégsé‘}ﬂ?l'tf?;?c?jiét > Basic Information Basic Information
SR ——— . Project Name | 20250603 | ProjectName [ test ]
Sortbydate |5  SortbyName & eaTrarks [ ] TensAs [ ]

20250603 Free space [ 98.19 GB ] Free space [ 98.19 GB }
rﬂ“‘ 2025-06-03 11:08:55
[= Date Created [ 2025-06-03 11:08:55 } Coordinate system parameter

test /storage/emulated/0/ Apply Project @
. 2025-06-03 10:50:21 <IBSIpAL GEOVENT/Project

95.82 kB

Coordinate system parameter Job Project)20250603

Apply Project [ @) Code Library
Job [ test v]  Template [+ NONE ** v
Code Library

Template [ ** NONE ** v

Figure 3.2-1 Figure 3.2-2 Figure 3.2-3

& Coordinate system parameter & Project Manager Project Manager

V Internal Storage/ Internal Storage/
h ; - 9
Type [ Local parameters N } Project Pat GEOVENT/Project > Project Path GEOVENT/Project
Coordinate
System [ €cCs2000 } Input project name keyword . Input project name keyword
B Elipsoid Parameter Sortbydate |5  SortbyName $ Sortbydate |  SortbyName $
Ellipsoid Name: CGCS2000 > test2 test2
—~ —~
Semimajor axis: 6378137.0 r- 2025-06-03 11:21:26 r— 20250603 11:21:26
[ = (=]
1/f: 298.257222101 ol
o 20250603 20250603
B Projections Parameter 2025-06-03 11:08:55 2025-06-03 11:08:55

Projections Mode: Gauss Kruger 97.47 kB 97.47 kB
Projection band: 3 band

Central Meridian: E0°00'00"

False Northing: 0 b
False Easting: 500000

Scale Factor: 1

Projection Height: 0
Latitude of Origin: NO°00'00"

Seven-Parameter

Four-Parameter/Horizontal
Adiustment

>
>
Vertical Control Parameter >
>

Vertical Adjustment Parameter

Figure 3.2-4 Figure 3.2-5 Figure 3.2-6
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3.3 Communication

Click [ Device ]-> [ Communication ] to enter the communication settings interface, as shown in Figure 3.3-1.
Select the device type (RTK), communication mode (Bluetooth), then click [Search], as shown in Figure 3.3-2.
View the Bluetooth device list, select the corresponding device serial number, and click [Connect] to complete
the device connection, as shown in Figure 3.3-3. After the device is successfully connected, it will directly return
to the device interface, as shown in Figure 3.3-4. Enter the communication settings again, as shown in Figure 3.3
-5, and click [Stop] to disconnect the device. Click [Debug] to view the data of the software and device

communication, as shown in Figure 3.3-6.
1. Communication mode includes Bluetooth, serial port, TCP client port, etc.;
2. Click [Search] and select the device you want to connect according to the device serial number;

3. After the device is successfully connected, click [Debug] to view the data of communication between the
software and the device. You can also send debugging commands to the device to troubleshoot and analyze

issues related to device positioning.

Device Type RTK Device Type [ RTK

Communication

v
] ot [ Bluetooth ]

Bluetooth Device List EJ =
Search Devices Search Devices

LESLIE

233156861025069

233156861025753

iy
8
.

233246861038538
LAPTOP-VGRI7GCO
233486164000012
LILIA
Z33486164000023
Z33260000000045
Z33250000000018

Figure 3.3-1 Figure 3.3-2 Figure 3.3-3

Communication
Mode

[ Bluetooth

Bluetooth Device List

Paired Devices

Paired Devices
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¥ AGE1 VZ0.0Zﬁ [ * V43

N23°09'53.9891" E113°25'53.0186" Device Type [ RTK Input Command [
H21.752 BaseDis:0.002
Communication { Bluetoath v] Common [ VJ
test? Mode St Commands
SR —
= - Bluetooth Device List @B = Show debug

J = [] save [] command
Paired Devices Receive data anly

Communication Rover Base [_] Only save GGA and GST

S i D&vi $GPSAV,7,6,41,200,76,310,203,21,45,219,48,125
{ 2| earch Devices $GPSAV,7,741,269,56,235,286,8,63,291,42,308
2.

#INPUT,DIFFERENCE,OK*45

Static Inspection  Pole calibration
Accuracy
#INPUT,DIFFERENCE,OK*45
= 5ig = #INPUT,DIFFERENCE,OK*45
Device Work Mode  Device Settings #SET,HEART,0K*0C
Information Status
#BESTPOSA,COM1,0,0.0,FINE,2290,465724.0
oV = = 8846,36.982,-6.722,W(GS84,0.0049,0.0050,0.
e $GPVTG,293.28,T,293.28,M,0.012,N,0.023 K,/
Restart Davica Caatiira $GPDOP,092146.00,1.2,0.6,1.4*44
Positioning Activation Activation
$GPSAU,3,1,41,2,4,8,9,16,21,26,27,31,72,74,84,8
$GPSAU,3,2,41,165,166,167,169,170,176,183,187,1:
j [ ] $GPSAU,3,3,41,269,286,291,295,297°6C

#INPUT,DIFFERENCE,OK*45

o = Deb St St Send Cl
Survey Tools ebug OF op en ear

Figure 3.3-4 Figure 3.3-5 Figure 3.3-6

3.4 Rover Mode Setting

Click [ Device ] -> [ Rover ], as shown in Figure 3.4-1. GNSS positioning equipment can calculate positioning
coordinates by receiving satellite signals. In the absence of other interferences, the positioning equipment can
only obtain the coordinate position of a single point solution due to the interferences of the atmosphere on the
signal, and the accuracy is low. In order to ensure that GNSS devices can obtain high-precision positions, in
addition to the GNSS device itself receiving satellite signals to calculate the position, it is also necessary to
receive the signal of another nearby fixed-position GNSS device, and use the signal of the other device as the
reference signal. Since atmospheric effects are nearly uniform within a certain area, knowing the position of the
reference station allows the GNSS system to calculate high-precision coordinates. The GNSS device at a fixed
position is called the base, while the mobile device is called the rover. The data transmitted from the base to the
rover is called differential data, and the transmission method is referred to as the data link. The rover mode
setting is to set the GNSS as a rover, configure certain parameters to transmit the GNSS satellite signal of the

base station to the GNSS device in a certain way, so that the GNSS device can obtain a high-precision positioning.

In addition to differential data transmission configuration, you can also set the GNSS altitude cutoff angle,
differential delay, and whether to enable PPK and other basic information, as shown in Figure 3.4-1. Set the

altitude angle to not receive the satellite signal when it is lower than a certain value. In the case of poor satellite
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signals at low angles, it is beneficial to precision calculation. The PPK setting records raw GNSS observation data

in the receiver for post-processing to compute high-precision coordinates.

The differential data parameter setting is mainly to set a way to transmit the differential data of the base station
to the current device, so as to provide the necessary solution conditions for the device to solve high-precision
coordinates. The data link methods mainly include Phone Internet, Device Internet, Internal Radio and other

methods.

1. Phone Internet: As shown in Figure 3.4-1, it refers to obtaining differential data from the specified server
address through the network of the device where the software is located according to a certain protocol, and

then sending it to the device through the communication connection between the software and the GNSS device

for high-precision solution. Click on the right side of CORS settings to enter the CORS server management
interface, as shown in Figure 3.4-2. You can directly select, edit, and delete existing CORS servers, or manually
add CORS server parameters, as shown in Figure 3.4-3. After correctly configuring the server address, obtain the
access point list, as shown in Figure 3.4-4, and select the corresponding access point to obtain differential data.
Click [Start], if the configuration is correct, the data reception progress bar will move. If there is no data in the

progress bar, you need to confirm whether the parameter configuration is correct.

2. Device Internet: As shown in Figure 3.4-5, it refers to obtaining differential data from a specified server
address through the SIM card network of the GNSS device according to a certain protocol for high-precision
solution. The connection mode is the transmission protocol of differential data, usually by NRTIP, TCP client, etc.,
enter the server IP, port, username and password and other connection parameters. The SIM network is a
dedicated network and needs to configure APN parameters, as shown in Figure 3.4-6. The CORS setting is similar
to the Phone Internet. After correctly configuring the server address, obtain the access point list and select the
corresponding access point to obtain differential data. In addition to obtaining access points through the Device
Internet, it can also be obtained through the network corresponding to the mobile phone if there is a mobile

phone with a network.

3. Internal Radio: As shown in Figure 3.4-7, it means receiving the differential data of the radio station according
to a certain protocol and frequency through the internal radio of the GNSS device, and performing high-
precision calculation. At this time, it is necessary to ensure that the protocol and frequency of the built-in radio
station are consistent with the protocol and frequency of the transmitting radio station, so that the radio station
data can be received normally. If the frequency corresponding to the channel is inconsistent with the channel
frequency of the transmitting radio station, you can click [Set Radio Frequency] to modify the frequency

corresponding to each channel of the radio station, as shown in Figure 3.4-8.

4. XLINK: As shown in Figure 3.4-9, it is a differential forwarding system built based on the CORS network of
Qianxun/Liufen/China Mobile. After configuring the Xlink data link, the host can access the differential normally

if it can access the Internet, without the need for the customer to manually fill in the CORS account.
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Note: Each data link has the base station coordinate change prompt turned on by default, because if the wrong

base station signal is received, the coordinates may be inaccurate, reminding the user to check and confirm.

& Rover mode settings e CORS server manager < Server Address

Basic Information 1 b Name ( ]
Cut-off angle [ 5 > b o7eser pot 6060 P [ }
BeE [ e 2 J User Name * Password ****** &%  Port [ J
Record raw data User L J
Base Coordinates Change Alert (@D Password ( ]
Data link [ Phone Internet ™|
Connect mode | NTRIP v
CORS Settings =
Name { b VJ
User & J
Password K ]

MountPoint Settings
AA 732243660000

MountPoint 387 .
GET ACCESS POINT LIST
Receive data 878 bytes/s

Figure 3.4-1 Figure 3.4-2 Figure 3.4-3
¥ MountPoint v & Rover mode settings = Operator Manager
[ AA_Z32243660000387 l Basic Information

Cut-off angle [ 5 > J
AA_Z32243660000387 (]

AGE [ 60 >]
AZ32203660000077

Record raw data
BZLznzz2022

Base Coordinates Change Alert ()
cues? Data link [ Device Internet v }
CUGZX APN Settings H=]
RTCM32.GGB Operator fAuto v }

Connect Options
SDO32

Connect mode | NTRIP v
YJP_110100_YUANDA CORS Sett'\ngs =
YJP_120100_JINTONG Name b v

*

YIP_120100_SITONG Mser { J

Password [ . ]
YJP_120100_TIANJIN
R 2GIEC R MountPoint [ RTCM32 >]

YJP_120100_XIQING Phone internet access

YJP_152500_TAIPUSI GET MOUNTPOINT (DEVICE INTERNET)
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Figure 3.4-4 Figure 3.4-5 Figure 3.4-6

<« Set Radio Frequency < Rover mode settings

< Rover mode settings

Basic Information e Channell [ 463125 J Basic Information
Cut-off angle [ 5 )] EhaRa [ 264125 l Cut-off angle [ 5 > ]
e 6o 3 [— [ 465125 ] AGE 60 >
Record raw data Channeld [ 466125 J Record raw data
Base Coordinates Change Alert O Channel5 [ 463.625 l Base Coordinates Change Alert Q
Data link [ Internal Radio V] chanres (264,625 | Datalink [ XLINK v
Channel K v]  chamer  [aes625 " Settings =
Frequency [ 463.25 ] Channets [ 466.625 T [ |
Protocol [ T v V} Channety [ 463.375 s [ )
Channel10 [ 264.375 | Heee [ ]
Channelll [ 465.375 | Password [ J
Channell2 | 466.375 ]
Channeli3 [ 463.875 J
Channelld | 464.875 ]
Channells | 465.875 |
1

- - T

Fre Start Interval
ADVANCED APPLY ' ADVANCED APPLY

Figure 3.4-7 Figure 3.4-8 Figure 3.4-9

3.5 Base Mode Setting

Click [ Device ]-> [ Base ], as shown in Figure 3.5-1. This function allows the GNSS device to act as a base,
broadcasting satellite data to the rover to support high-precision positioning. The host needs to set the startup

condition parameters, startup mode and data broadcast parameters as a base.

Note: The base station must remain stationary during startup; otherwise, the rover’s calculated coordinates may

be inaccurate.

The start-up conditions include Base ID, Diff Mode, cut-off angle, PDOP limit and other parameters. Click
[Advanced], as shown in Figure 3.5-2, to configure cut-off angle, PDOP limit and other parameters. The
differential data format includes CMR, RTD, RTCM23, RTCM30, RTCM32, RTCM33 and other commonly used

differential data encoding formats.
The startup mode includes using Current coordinates, inputting Base coordinates, etc., among which:

1. Use Current coordinates: The GNSS device uses its current (low-accuracy) position as the base station

coordinate to output differential data;

2. Input Base Coordinates: refers to the location where the user sets up the equipment. The user knows the

coordinates of this location in advance and uses this coordinate value as the starting coordinate to output
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differential broadcast data. Click [ Specify Base Station Coordinates] to enter the interface for setting base

station coordinates, as shown in Figure 3.5-3. You can click the measurement icon to measure a point in real

[-]—1]
time, or click to select a coordinate value from the coordinate point library.
The data broadcast parameters are mainly the differential data output by the device after starting the base
station, which is transmitted through a certain method and received and used by the rover. The main methods

include device Internet, built-in radio, external radio, etc. The parameter settings are similar to those of the

rover, with the following differences:

1. The internal radio has a transmission power. The higher the transmission power, the longer the effective

distance, and the greater the power consumption;

2. For the Device Internet NTRIP protocol, the base station acts as the access point for broadcasting data, as

shown in Figure 3.5-1. The rover retrieves the access point list and connects to the corresponding base;

3. The base station uses an external radio to broadcast differential data, as shown in Figure 3.5-4. The baud rate

must be consistent with the connected external radio;

4. For CORS settings, refer to the rover data link for corresponding configuration.
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3.6 Static Mode Setting

Click [ Device ]-> [ Static Mode ], as shown in Figure 3.6-1. This function stores the original satellite observation
data from the GNSS device into a designated disk file for use by static post-processing software to calculate high-
precision coordinates. It is typically used for control point acquisition. To start static mode, you need to
configure parameters such as the point name, PDOP limit, cut-off angle, collection interval, antenna settings, file

format, and other recording conditions, as shown in Figure 3.6-2.

Click [ Start ] to start static collection, as shown in Figure 3.6- 3, and click [Stop] to end static collection. The

status will display information such as Record Status, Start Time, Epoch number, and Record file.

Note: The device must remain stationary during static recording; otherwise, errors may occur in the post-

processed coordinates.
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3.7 Point Survey

Click [ Survey ] -> [ Point Survey ], as shown in Figure 3.7-1. The positioning output by the GNSS device is
measured and collected according to certain accuracy constraints and stored in the coordinate point library. In
the point survey interface, the top title bar displays the basic information of the positioning output by the
current GNSS device, the current solution status, differential delay, HRMS, VRMS and other positioning accuracy
assessment values, and the number of received satellites. Below the title bar is the status bar that displays other
important information. The display content can be configured according to the user's needs. In point survey, the
northing, easting, elevation coordinates and the base station distance are displayed by default. The central area
displays the measurement data graph, and the network map can also be enabled.

The icon Ain the upper left corner of the drawing area indicates the direction of the map, which is convenient

for users to determine the direction when needed. The lower left corner of the drawing area shows the scale of

Q.

drawing area is the display of function collection. These function menus can also be displayed here according to

the drawing. Click the icon on the right to enlarge or reduce the scale of the drawing. Below the

the needs of the user in the settings to quickly operate certain functions.
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The icon in the lower right corner of the drawing area is the button to trigger the survey collection function.
This button can be moved according to the user's usage habits and placed in a more convenient place for

operation. Click the button to start the survey function, as shown in Figure 3.7-2. You can enter the point name

and code. Click the icon > to select the preset code in the code library to quickly fill in the attributes of the
feature. If there are many codes in the code library, the codes with higher frequency of use will be displayed in

the front to facilitate users to quickly select.

Below the drawing area are the measurement type selection, coordinate point library entry, antenna height

setting, and tool menu.

Click [ Topo Point ], as shown in Figure 3.7-3. Four types of point will pop up: Topo Point, Control Point, Quick

Point, and Auto Point. You can select the corresponding point type for surveying according to actual needs.

Click [ Point Library ] to enter the coordinate point library interface, as shown in Figure 3.7-4, where you can
view the surveying point status.

Tu
Click the icon Kl to modify and edit the antenna height information, as shown in Figure 3.7-5. The antenna
height setting is to subtract the antenna height from the phase center coordinates of the GNSS to get the actual
position of the measured target on the ground. If the antenna information is incorrect, click the antenna

information to select the correct antenna type in the antenna management (used when the GNSS device does

not output antenna information or uses an external antenna).

Click [ Tools ], as shown in Figure 3.7-6, and you can quickly operate certain functions in the menu as needed, or

you can add and delete functions in the toolbar according to user needs in the settings.

collection restriction conditions here, such as the solution limit, HRMS Limit, VRMS Limit, PDOP Limit, AGE Limit,

Click the icon to enter the surveying setting interface, as shown in Figure 3.7-7. Set the measurement
etc. Users set the LIMIT conditions according to the accuracy requirements of the operation. Setting the number
of smoothing points is to collect multiple positioning points and calculate the average value to indicate the
accuracy. In addition, you can also set the default point name and default code, etc. The information bar is to set
the display content of the status information bar. Users can set the display according to the information they
focus on, as shown in Figure 3.7-8. The toolbar is for users to set common functions according to their needs
during the operation, so that users can quickly and conveniently call certain functions, as shown in Figure 3.7-9.
These functions include: Auto JUMP, Switch Map, ROSE mode, Take screen point, CAD text, coordinates
converter, Perimeter and area, CAD background color, etc. Click the menu icon on the toolbar to trigger the

corresponding function.
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Click the icon to automatically center the current position on the screen. Click the icon[;J to display all

current measurement points on the screen.

Click the icon[E, as shown in Figure 3.7-10, to turn on/off the tilt measurement function.

&

Click the icon'—_/, as shown in Figure 3.7-11 and Figure 3.7-12, to select the network map you want to display.
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3.8 Tilt Survey

The tilt survey function requires the instrument to have a tilt module. Instruments with this function can do the

following:

1. The instrument can maintain an accuracy within 2 cm at a tilt angle of up to 60°;

2. The calibration process is simple, just shake the centering pole back and forth in place;

3. The system supports centering pole calibration, which can eliminate surveying errors caused by pole curvature.
Click [ Survey ]-> [ Point Survey ] to enter the point Survey page, click the tilt survey icon in the upper left corner

to turn on the tilt survey function. When turned on, the icon is . Then follow the pop-up prompts, as

shown in Figure 3.8-1, and enter the antenna height parameters (centering pole height) according to the actual

situation.

At this time, the instrument needs to be in a fixed state. Refer to the pop-up animation, as shown in Figure 3.8-2,

shake the centering pole back and forth for 5 to 10 seconds, then rotate 90 ° , and continue to shake the

)
centering rod back and forth until the measurement icon changes to , as shown in Figure 3.8-3, and then

you can perform tilt survey.
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3.9 Laser Survey (communication mode needs to select WIFI)

Laser Survey requires connecting to a device with laser. It is a more convenient method for point surveying. It
can measure wherever the laser can illuminate, and can overcome obstacles, saving time and effort. When
connected to an instrument equipped with a laser function, a laser measurement icon will appear on the
measurement interface. When the laser measurement interface is turned on, the instrument will emit a green

laser. The coordinates of the place where the laser illuminates can be measured.

1. Click [ Device ]->[ Communication ] to enter the communication settings interface, as shown in Figure 3.9-1.
Select the Device Type (RTK), communication mode (WIFI), and then click [Search], as shown in Figure 3.9-2.
View the WIFI device list, select the corresponding device serial number (default device number), and click
[Connect] to complete the device connection, as shown in Figure 3.9-3. After the device is successfully

connected, it will directly return to the device interface.
2. Configure the rover to achieve a fixed solution state. Please refer to Section 3.4.
Note: When using Phone Internet, the controller needs to have a SIM card inserted to connect to the Internet.

3. Click [ Survey ] -> [ Laser Survey ] to enter the laser measurement interface, as shown in Figure 3.9-4. Follow

the pop-up prompts and enter the antenna height parameters (pole height) according to the actual situation. At

this time, the device needs to be in a fixed state, as shown in Figure 3.9-5. Click !'zqnthe icon and refer to the
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pop-up animation, as shown in Figure 3.9-6, shake the centering pole back and forth for 5~10s, then rotate 90°,

and continue to shake the centering pole back and forth until the measurement icon changes to as

’

shown in Figure 3.9-7.

Click the icon to complete the laser measurement data collection. In this interface, write the laser

measurement point name and code, and you can see the laser measurement distance and measurement

accuracy.

Click @ the icon in the lower right corner to enlarge the image displayed on the interface, as shown in Figure

3.9-8. Click @ the icon in the lower right corner to reduce the image displayed on the interface.

Click the icon in the upper left corner to enter the point library to check the laser points, as shown in

Figure 3.9-9.
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3.10 Point Stakeout

Click [ Survey ]-> [ Point Stakeout ] to enter the point stakeout library interface, as shown in Figure 3.10-1. Point

stakeout means finding the location of a point through coordinate points at the field site when the coordinates
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of the point are known. Points that have not been staked out and those staked out will be displayed. Click the
stakeout point to edit, view details, stake out, or delete the stakeout point, as shown in Figure 3.10-2. The points
to be staked out are part of the coordinate point library. The operations of adding, removing, importing, and
exporting stakeout points are the same as those in the coordinate point library. Removing points from the points
to be staked out does not actually delete points in the point library. You can also select points from the
coordinate points (all points in the coordinate point library) for stakeout. After selecting points for stakeout,

enter the point stakeout interface, as shown in Figure 3.10-3.

1Y 2

. . D) L -
Click the icon' ™ to enter the layout setting interface, as shown in Figure 3.10-4, where you can set the
prompt range, layout tolerance, etc. You can also set the reference direction to east, south, west, north, front,

back, left, right, and enable voice broadcast.

The layout of the point stakeout interface is similar to that of point measurement, but there are some
differences. The fill and cut values of the southeast, northwest deviation values from the target are displayed in
the status information bar. The compass is together with the current positioning. In addition to the
measurement type, coordinate point library, antenna height and tools, there are also functions such as stake out

the nearest point, stake out the previous point, and stake out the next point at the bottom of the drawing area.

Click [Nearest Point], as shown in Figure 3.10-5, to stake out the nearest point.

Click the icon' ¥/, as shown in Figure 3.10-6, to manually add stakeout points at any time.
How to reach the destination more efficiently?

If the user has a good sense of direction, they can distinguish between east, south, west, and north during real-
time field work. In the layout compass display, they can directly see the alignment between the current and
target positions and simply walk in the indicated direction. As shown in Figure 3.10-3, you can find the target

point Pt1 by walking in the southwest.

What if the user has a poor sense of direction and cannot distinguish between east, south, west and north? You
can look at the small arrow of the current location. The direction of this small arrow is the direction of the tablet
when it is placed flat. As shown in Figure 3.10-3, the current tablet is pointing to the south. You can turn the
tablet to point to the same direction. When the tablet's direction coincides with the current point and the target
point, it means that the tablet's direction is consistent with the target point. At this time, follow the tablet’s

direction and move forward.
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3.11 AR Stakeout (communication mode needs to select WIFI)

AR stakeout needs to be connected to an instrument with AR function via WIFI to be displayed. It can provide

high-definition real-scene stakeout function and better real-scene stakeout application to help you stake out the

target in one shot.

1. Click [ Device ]->[ Communication ] to enter the communication settings interface, as shown in Figure 3.9-1.
Select the device type (RTK), communication mode (WIFI), and then click [Search], as shown in Figure 3.9-2, view
the WIFI device list, select the corresponding device serial number (default device number), and click [Connect]
to complete the device connection, as shown in Figure 3.9-3. After the device is successfully connected, it will

directly return to the device interface.
2. Configure the mobile station to achieve a fixed solution state, refer to Section 3.4.
Note: To use the Phone Internet, the controller needs to have a SIM card inserted to connect to the Internet.

Click [ Survey ]-> [ Point Stakeout ] to enter the point stakeout library interface, as shown in Figure 3.11-1. The
points to be staked will display the unstaken points and the staked points. Click a staked point to edit, view

details, perform stakeout, or delete it, as shown in Figure 3.11-2. After selecting the point to stake out, enter the

point stakeout interface, as shown in Figure 3.11-3. Click the tilt survey icon in the upper left corner ‘/\? 'to turn

‘®
on the tilt survey function, as shown in Figure 3.11-4. When turned on, the icon is ’L‘

Then follow the pop-up prompts and enter the antenna height parameters (centering pole height) according to
the actual situation, as shown in Figure 3.11-5. At this time, the device needs to be in a fixed state , shake the

centering pole back and forth for 5~10s, then rotate 90° , and continue to shake the centering pole back and

forth until the survey icon changes to , as shown in Figure 3.11-6. Click the AR icon in the upper left corner

AR

" , as shown in Figure 3.11-7, to enter AR real-scene stakeout.

Finally, follow the arrow direction and distance indication to navigate to the area close to the stakeout point, as
shown in Figure 3.11-8. When the tip of the centering rod coincides with the marked point, as shown in Figure
3.11-9, the AR real-scene stakeout is completed. At this time, you can click the survey icon and choose to stake

out the next point, previous point, or stake out again according to the pop-up prompt.
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