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1. tBase Overview

tBase is developed for professional base station
applications. It is equipped with a high-precision positioning
module and supports full-system, multi-frequency satellite
signal tracking. It is also equipped with 4G full-network,
Bluetooth, WiFi, 5W large radio and large-capacity battery
to meet the needs of base station concurrent data links,
solve the battery life problem of the built-in radio working
mode, and make operations more convenient and efficient.

1.1 Appearance

Main body of tBase is as follows:

Type-C Interface

Indicator Light 7Pin SIM Card Slot
Interface

F’*a*"!‘
T~ Bellmouth

project Function Function or status

FunctioBrief press for 1s to display the battery level;
(l) Power Button Long press for 3s to turn on the device when itis off;
Long press for 3s to turn off the device when itis on.n or status

Light on for Bluetooth connected;
* Bluetooth Light Light off for Bluetooth disconnected;
Blink for abnormal condition.

Rover/base station: 1second interval flashing in the

X positioning state;
'r Satellite Light when not searching for satellites, the light goes out;

Static mode: flashes atintervals based on the sampling frequency.

01

(:K) Differential Light

Rover mode: Blink when receiving differential data;
Base mode: Blink when sending differential data.

oo Power Light

Green light always on during normal operation;
Red light flashes when power is low;

Red light always on during charging;

Green light always on when charging is completed.

@ T7Pininterface

RS232 serial port, baud rate supports 1200, 2400, 4800, 9600,
19200, 38400, 115200 and 230400bps.

- USBinterface

Type-Cinterface, supports PD fast charging up to 33W,
please refer to 1.5.

@ SIM Card Slot

External SIM card, supports 4G full network access.

= UHF antenna
i interface

Built-in radio: supports low power (W), medium power (2W)
and high power (5W) options.

1.2 Battery Indicator
Press the power button for one second when the device
is off; and the battery level can be informed based on the

quantity of lights on.
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1.3 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.

1.4 Insert a SIM Card

The device supports network working mode, a 4G full
network solution based on the Linux platform, and fully
supports China Mobile/China Unicom/China Telecom
2/3/4G networks, with better compatibility, stronger signals
and more stable connections.

How toinsert a SIM card?

1. Open the rubber cover.

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

3. Put on the rubber cover.

1.5 Charging

The device comes with a Type-C charger that supports
up to 33W PD fast charging. The battery can be fully
charged in just 4 hours, and the power status light shows:

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.



1.6 Packing List

After receiving and unpacking the package, please
check whether the device and all accessories are complete
according to the following table.

Serial

number name model |quantity picture Remark
1 Geodetic GNSS Receiver tBase 1 @ Standard
2 450-470M Radio Antenna AT0038 1 \\ Standard

-
3 CC Data Cable L0602-1 1 \ Standard
4 33W PD Power Adapter CG0004 1 ‘ Standard
5 Base connector BBOO31 1 Optional
6 Height measuring film BBO039 1 Optional
7 tBase yellow PP box 4 “/ Standard
packaging
e

8 30cm extension rod (yellow) [ BB0O036 1 \ Optional

=
oy

30cm extension rod (vellow) | BB0036 Y Optional

PON controller bracket BBO037 % Optional

Type-C Data Cable L0602-2 Q Standard

7-pin USB and serial cable L0O609-15 é Optional

05
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2. WEB UI

The device WIFI can be used as a hotspot, which can be
connected with a PC, smartphone or tablet. After
connecting to the hotspot, you can log in to the device’s
Web Ul Manage work status, change work mode, modify
basic settings, download raw data, update firmware, and
register devices, etc.

Taking your computer's interface as an example, enter
the Web Ul and do the following:

1. Use a computer to find and connect to the device's
WIFI hotspot. Hotspot name: device serial number, and the
default password is empty.

2. Open the web browser and input the IP address
10.10.10.10. The interface is shown in Figure 2-1.

W54276861000018

© 2240806103624 B 33/52 § 340°C
GNSS status Register Info

Quallty | Differential seas SN WS4276861000018
oift 1

20
Longitude  11343139728° @ = 0.4223m e EDOASE1S3aS80FSF
Latiude 2316439683 = 03934m 20261027
Helght -6.72211+29.3588-1.6960=20.9408m 0x0000
OP 168

HOO? 065

HRMSE  05772m
VRMSE  05658m

Refsation D 178

Working Mode
Working Mode  Rover Mode
Station Name WS4276861000018
BevCutoff 5
DiffAge Max 60
DataLink Bluetooth

DiffSweam  0B/s 54162898

Copyright © 2003 - 2024. Guangzhou TokSurvey Information Technology Co.td

Figure 2-1
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3. Meaning of icons arranged horizontally above the
interface:

Satellite
Used/Tracked

Extended

Temperature oo

Supply Voltage | Battery Voltage|  Battery Info

2.1System View

@D GNSS Status: Quality, diff, Longitude, latitude,
Height, accuracy, Ref station ID.

@ Register info: SN, Model, Register Code, Expired
Date, Functionality, Scheme, Exception.

® Working mode: working mode, Station name, Elev
cutoff, Diff Age Max, Data Link, Diff Stream.

@ Device Operation:

1) System command: shut down and restart the device

2) Configuration and data: reset configuration, clean
storage, export configuration, and import configuration.

3) Registration code: The registration code is a valid
time code that authorizes the device positioning function.
When the registration code is found to have expired and the
device positioning function is unavailable, you can obtain a
new registration code from the supplier by providing the
device number, enter itinto this page, and click [Register] to
register. The page effect is shown in Figure 2.1-1.
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W54276861000018 © 4 ® )
Device Firmware  Skyplot  DataStream  Mode Config ~ Others Config File

0806105637 B /53§ 341°C G000V A0000V EITEBV E72% tAdvance I}

GNsS Status Register Info
Qually  Differential seas SN Ws4276861000018
oift 2 Model T30
Longitude  11343139727° 0 = 04784m Register Code  EDOAJE1538580F5F
Latiude  23.16499838° 0 = 03723m Bpied Date  2024-10-27
Height  -6.7221+20.2710-1.6960=208530m Functonaly 030000
PoOP 172 Scheme  None
HDOP 058 Exception  None

HRMSE  0.6062m

VRMSE  0.9093m

Refstation D 178

Working Mode
Working Mode  Rover Mode
Station Neme  W54276861000018
Elev Cutoft 5
Diff Age Max 605
Datalink  Bluetooth
DiffSteam 0B/ 54162898

Copyright © 2003 - 2024. Guangzhou TokSurvey Information Technology Co,td

Figure 2.1-1

2.2 Device Firmware

The device firmware displays the Device Info, System
Version and a local upgrade button, as shown in Figure 2.2.

@ Device Info: SN, Hardware, GNSS Type, GNSS SN,
GNSS Hardware, IMEI, Feature, Product Date, Brand, Model,
and Board SN.

@ System Version: system, Linux Version, positioning
board, tilt module, radio firmware version, device firmware
version.

Click the local upgrade below to automatically identify
the positioning board firmware, tilt module firmware and
device firmware that need to be upgraded. The specific
steps are as follows:

09

1. Click [Local Upgrade].
2. Select the correct device firmware in the pop-up
window, upload the firmware and wait for the device to

restart.

3. After the restart is completed, the firmware upgrade
is completed.

4. Reconnect the device to WIFI, enter the WEB Ul, and
check whether the firmware is upgraded successfully.

W54276861000018

[}

= £ ® ©
System View [NSVISSEAWS  <ipiot  DataStream  Mode Config  Others Config

8341C @oowov Aooov E3787V

Device Info

s
Hardware
GNSS Type
GNSS SN
GNSS Hardware
IMEI

System Version

system
Linux Version
aNss

INs

Radio

Firmware

5427686100018 Feature
110.0/GAKCMINTP3S2ICR1 Product Date
Mo Brand
MD22A2225012892 Model
2310415000001 Board1 SN
867929062897642 Board2 SN

239240679

3.18.44 Fri Jun 14 18:36:21 CST 2024
Ra.108uId11833
H2_B22_AB.1_CTeedadcbbobcosbAGes
Re2C029.0000
254824082171

2024-07-04
TokNav

0

6100000001
0002100020102

Local Upgrade

Figure 2.2

2.3 Skyplot
This diagram mainly displays satellite tracks and
satellite status diagrams, for example, traces, satellite lists,

status, etc., as shown in Figure 2.3-1:
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W54276861000018
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Figure 2.3-1

(D GNSS System: Elev Cutoff: Set the Elev Cutoff.

@ Satellite List: There are many satellite systems
available, such as BDS, GALILEO, GPS, GALONASS, etc. If
you find that the device receives fewer satellites under
normal conditions, you can enter the page to check whether
all satellite systems are turned on, click the small box at the
back to turn on/off the corresponding satellite system.

(3 SBAS: Choose to turn on or off the satellite-based

augmentation system.

@ PPP: Select to disable or enable PPP mode, as shown

in Figure 2.3-2

1
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°
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&= . - © ©
SysemView  Device Firnware MO 0 S Mode o Others Confia

[Advance Ul (English ]

W54276861000018

606110026 B 3453 § 341°C 0000

System View  Device Network  Storage  DataPort

GNSS System

v Aooov E) % [simple UI] (Engish _v]

Elev Cutoff B
B0s s @2 Mo Bec Boa Mo
GaLLED 3] a2 B B e
Glonass RI R R

System
GPS HE vica B uic L2c [k 5
IRNSS 15
azss Al oic B ox B os

seas Enable v o .

Ppp Disable | [seee v

Apply

GALLEO'S | | GLONASS®6 | GPS*9
Chart

DS B10) B20) B20)

ot 3739 P 3843

2 3433 4148 3888

o3 3031 227 1000

2.4 Data Stream

IRNSst0 | Qzsst4 | smAsts

) ) lev Azim
@ 2
a6 2354
61 1975
Figure 2.3-2

Data stream is mainly used to debug data information.
You can view the status of current data, as shown in Figure

2.4-1:

W54276861000018

§341C @000V A0K0V EITEAV ETN%

Data Stream

Config

rma: Level of Detal

‘GNSS COM2.
GNSs COM3.
Message Text

Message Diff
Filtered DIff

Message Raw
Message PPK

Bluetooth Diff ¥

[Advance UI1 (Englist

Nomal | Detall  Nofiter . m

Figure 2.4-1
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Forexample:

1.Message Text: see 2.9 in this section for the
configuration of message text, and the output is shown in
Figure 2.4-2:

% ® ©
Sopior (RO e Contg  OtnersContig il

W54276861000018 ©
System View  Device Firmware

A 000V EI78I7V @7I% [Advance Ul (Engish

© 20240806 112706 B 32752 § 341°C 0000V

Data Stream

- Config
Data: Message Text v Level of Deta Nomal | Detall No fiter o m
Data

30875 SGRGST,032705.00,1.1425,0.0,0.0,0.0,0.3550,0.5256,0.950675C

3085: SGPVTG, 166.6,T,166.66,1,0.04,1,0.008,K A2

Figure 2.4-2

2.Message Raw: as shown in Figure 2.4-3:

W54276861000018 = @l & )
System View  Device Firmware Siyplot [RESSEIRN Mode Conflg  OthersConflg  Flle

@oowv Aoo0v EI7ERV E7I% tady

Data Stream

Config
Dat] Message Raw | Level of Detait Nommsl | Detsil | Nofiter .
Data

7088 time-2024-08-05 03:12:25.000/160 id-  43.RAGE amount-161
28 tine-2024-08-05 03:12:26.000/150 1d- 952.ATKDOP.
06 63:12:26.000/160 id= 43.RANGE smount=161

26 time-2024-08-06 03:12:3).000/160 id- 952.RTKDCP.

Figure 2.4-3
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3.Message Diff: when the device is a base station, you
can check here whether there is differential data output, as
shown in Figure 2.4-3:

=

W54276861000018 ® ©
Mode Config  Others Confi  Fie

System View  Device Firmware  Skyplot R SRS

2240806111811 48/52 0000V 0000V EA781V E7I% {Advance Il (English ]

Data Stream

Config
o

181 reens smsge1124.505 v Station=o tinesday 2 03:15:29.009 end

Figure 2.4-1

4. Message Static: When the device is in static mode,
you can check here whether there is static data output, as
shown in Figure 2.4-5:

W54276861000018 ) =
Mode Config  Others Config File

= 3
System View  Device Firmware Skyplot

8342 @oowV AoK0V @780V @Ii% {Advance U] (Engish ]

© 2024-08-06 1122:11

Data Stream

Config

Data: Message Statl v Level of Detail

23 imsge1077.675 ST Len-266 seation-0 s

51005, REF_pHASE  Len 25 1av23.1645896% Tow113. 43158530 her2a 6455
msg-1033 RECUANT  Len- 74 ide.
msg-1077.GP5 7 Len-266 station-0 tise-day 2 03:22130.000
1067.6LOASHT  len161 station=0 tiseday 2 03:22:30.000
. i lene37 station-o tlse-day 2 03:22:30.600

msg-1117.Q25_HSH7  Lens167 station-0 timedoy 2 03:22:30.000

2 Lenmass station-d tlee-day 2 03:22:30.600

14221 rrced 1msg-1127.60S KM len-d99 station-d cive-day 2 03:22:30.000 end

Figure 2.4-5
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2.5 Mode Config

(D Working mode: You can select 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, as shown in Figure 2.5-1:

W54276861000018

= £ w“
System View Device Firmware  Skyplot Data Stream

Bam §3arc @ooov B000v EI784V ETI%

Mode Config

Working Mode

Mode: [[ERUSRVIS Bose Mode  static Mode

Station Name | 5427686100018

Elev Cutoft: | 5 Degree
Diff Age Max: | 60 Second
Height Type: | phase v
Antenna Height: | 16960 Meter
Record: | Enable v
PPK: | Disable  not affect by Record

Figure 2.5-1

2. Base Mode: You can configure parameters (Station
Name, Elev Cutoff, Station ID, PDOP Threshold, Diff Type,
Base Mode, Height Type, Antenna Height, Record), as
shown in Figure 2.5-2:
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W54276861000018 ©
e Device Firmware  Skys

© 0240806113355 B35 §341C Ho00Ov 000V €3

Mode Config

Working Mode

Mode:  Rover Mode [l Static Mode

Station Name 5427686100001

Elev Cutoff: Degree
StationID: | o
PDOP Threshold: | 3.0000
Diff Type: | RTCM32 v
Base Mode: | Auto o]
Height Type: | Phase o]
Antenna Height: 16960 Meter
Record:  Enable v

Figure 2.5-2

3. Static mode: the following parameters (Station
Name, Elev Cutoff, PDOP Threshold, Sample Interval,
Height Type, Antenna Height, Record) can be configured, as
shown in Figure 2.5-3:

£ @ ®
ware  Skyplot  DataStream [RVCRSESUSN Ot

W54276861000018

System View  Devi

© 0240806 1136:17 B 3/52 § 341°C HONOV P00V EITAIV @TI% [Advance UI] [

Mode Config

Working Mode

Mode: | Rover Mode | Base Mode [ GluRRy

Station Name | W54276861000018
Elev Cutoff: | 5 Degree

PDOP Threshold: | 30000

Sample Interva: | 1 iz 7]
Height Type: | Phase v

Antenna Helght | 1.6960 Meter
Recordt | Enable 7]
FleType: | GNss .

Figure 2.5-3
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(@ Data link: You can choose No Data link/Bluetooth/
WIFI /Built-in  Network/Built-in Radio /External radio
/XLink/PPP, as shown in Figure 2.5-4:

Data Link

Datalink: | No Data Link |

No Data Link

Bluetooth

wifi
Built-in Network
External Radio
Bullt-n Radio
Xink

pPP

Figure 2.5-4

1. Bluetooth: the device obtains the differential data of
tSurvey2.0 software accessed by the controller network
through Bluetooth connection.

2. Built-in network: the device receives or sends data
through the built-in network. To select this data link, please
insert the SIM card into the device first.

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

2.6 Others Config

@ WIFI: You can choose from three types: Disable/AP
/Station, and you can set the WIFI name and password by
yourself. When the device WIFI is used as the Station, you
can access the network by entering the name and password
of the external hotspot.

(2 Others: You can select the device’s UTC time and set
it according to your region. The interface is shown in Figure
2.6-1:
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W54276861000018

SystemView Device Fimware  Skyplot  DataStream  Mode Conflo [KGUSMGSURN  Fie

©202408.06114636 32052 §341C B0V [000V EITHBY EDTO% [Advance UI] (English )

WiFi

SSID: | DEVECENT 56

PSK: | 82006473

Empty or Length not less than 8

Others

Time Zone:

Voice:

Apply

UTC+1100 v

Figure 2.6-1

2.7File

In thisinterface, you can batch delete the data foldersin
the device, as shown in Figure 2.7.1; enter the file directory
and you can choose to download the data of each channel,
as shown in Figure 2.7.2.

Ws4276861000015 [REERECEARIE Y ©
o others contig

© 20240806 11:51:09 B 32751 [Advance Ul] (Engisn ]
File

Root/

Select All

20240705/ Delete
20240708/ Detete
20240709/ Delete

20240110/ Delete
20240712/ Deete

20240713/ Delete

20240715/ Delete

Figure 2.7-1
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2 8 L og [ ws27sss1000018-0170210g 8685K8 2040730162417 Download
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When an abnormality occurs during the use of the e 2.8
igure 2.
equipment, you can download the logs generated at the = 5 o - B =
W54276861000018 - ° - & -
corresponding time and provide them to our company so T = Tl e U e VNS M = o s

Message Text

that we can troubleshoot the problem for you, as shown in
Figure 2.8: NMEA Asci

GPooP: [ 15 o BESTPOSA: | 24 o
GPaGA: | 25 o DevsT: | 105 o
GPGSAT | 155 v Grsau: | 205 o

2.9 Message Text . B .

You can set the type and frequency of text format - o e -
output data, as shown in Figure 2.9. After the configuration, -
you can check whether there is corresponding text data . o— .
outputin 2.4 of this section. o [ 55 .

Apply

Figure 2.9
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The following are the formats of several common
message text:

Field 2: This GSV statement is the number of this GSV statement (1- 3)

Field 3: Total number of currently visible satellites (00 - 12)
(if the leading digit is insufficient, add 0)

SGPGGA

Example:
SGPGGA,092204.999,4250.5589,8,14718.5084,E,1,04,24.4,19.7,M,,,,0000*1F

Field 4: PRN code (pseudo-random noise code) (01- 32)
(if the leading digit is insufficient, add 0)

Field 0: SGPGGA, statement ID, indicating that the statement is Global
Positioning System Fix Data (GGA) GPS positioning information

Field 5: Satellite elevation angle (00 - 90) degrees
(if the leading digit is insufficient, fill it with O)

Field 1: UTC time, hhmmss.sss, in hour, minute, second format

Field 6: Satellite azimuth (00 - 359) degrees
(if the leading digit is insufficient, fill it with O)

Field 2: Latitude ddmm.mmmm, in degree and minute format (if the leading
digits are insufficient, fill them with 0)

Field 7: Signal-to-noise ratio (00-99) dbHz

Field 3: Latitude N (North) or S (South)

Field 8: PRN code (pseudo-random noise code) (01- 32)
(if the leading digit is insufficient, add 0)

Field 4: longitude dddmm.mmmm, in degree and minute format (if the leading
digit is insufficient, add 0)

Field 9: Satellite elevation angle (00 - 90) degrees
(if the leading digit is insufficient, fill it with O)

Field 5: Longitude E (East) or W (West)

Field 6: GPS status, O = not positioned, 1= non-differential positioning,
2 =differential positioning, 3 = invalid PPS, 6 = estimating

Field 10: Satellite azimuth (00 - 359) degrees
(if the leading digit is insufficient, fill it with O)

Field 11: Signal-to-noise ratio (00-99) dbHz

Field 7: Number of satellites in use (00 - 12) (if the leading digit is insufficient,
fill it with O)

Field 12: PRN code (pseudo-random noise code) (01- 32)
(if the leading digit is insufficient, fill it with O)

Field 8: HDOP horizontal dilution of precision (0.5 - 99.9)

Field 9: Altitude (-9999.9 - 99999.9)

Field 13: Satellite elevation angle (00 - 90) degrees
(if the leading digit is insufficient, fill it with O)

Field 10: The height of the Earth's ellipsoid relative to the geoid

Field 14: Satellite azimuth (0O - 359) degrees
(if the leading digit is insufficient, fill it with O)

Field 11: Differential time (seconds from the last differential signal received,
empty if not differential positioning)

Field 15: Signal-to-noise ratio (00-99) dbHz

Field 12: Differential station ID number 0000 - 1023 (if the leading digit is
insufficient, it will be filled with O, and it will be empty if it is not differential
positioning)

Field 16: Checksum

Field 13: Checksum

SGPGSV

Example: SGPGSV,3,1,10,20,78,331,45,01,59,235,47,22,41,069,13,32,252,45*70

Field 0: SGPGSV, statement ID, indicating that the statement is GPS Satellites
in View (GSV) visible satellite information

Field 1: The total number of GSV statements this time (1 - 3)
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2.10 Data Config

The device has 24G storage space (recyclable storage)
and supports five channels (CHO1/CH02/CHO3/CHO4/CHO5)
to save various files, as shown below. We can control the
data source, file period, file name and file format of each
channel for storage as needed. The naming rules page has
detailed instructions, as shown in Figure 2.10-1.

When the device is set to rover, base or static mode, the
device will automatically control the corresponding channel
for data storage by default.

Note: Do not change the mode after the device data
configuration is completed, otherwise the default storage
configuration will be restored.

W54276861000018 = s . o - ® -
System View  Device GNSS Network

Ea o
Storage  [REETY

© 20240806 11:5952 B 32/51 § 41°C D000V FA0000V EI7802V E70% Storage Status

Channel Config Data Config

FIP Upload

File

CHO! [ Enable
Dats: | Message Raw .
Periodi gl File v

Name:  SITE-CH-yyyyMMdd-hhmmss ~ ~

Format  «gnss v

Apply

1.The time in file name is converted from GPS time directly.
‘Assume GPS leap second is 18, Time Zone offset is +03.00, Then 00:00:18 means 08:00:00 of local lime.
2Key words in file name

vy > year
MM => month, 01~12

da

hh

s 1

DOY  => dayof year, 000-366

X ur, a~x, 0 when one file per day
N

SITE => Marker Name

SSSS => Marker Number

Figure 2.10-1
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1. Rover (CHO1)

When the device is set as a rover station, the device will
automatically configure CHO1 to store and locate the
original data by default. If PPK is enabled, CHO5 will also be
automatically configured to store the post positioning data
by default, as shown in Figure 2.10-2:

»
OOl Device Firmvare  Skyplot  Data Stream Mo

=

W54306861011412 =
fig  Others Config File

©2024:0920014316 B 1719 § 320C @000V F0000V EI6EEY EH12% {Advance UI] [Engish )

Storage Status

General
v Capacity: 2400068
- Moccupy: 104768
Free: 2205368
Write Speed: 5.22 kB/s
File List
Channel  Data Name size
CHOl  Message Raw 1234-01-20240920-014123.gnss 31470 KB
0T Message Raw 1234-01-202409 . 123 gsindex. 209 kB
W5430686101141
CHO4  Bluetooth Monitor 7603k
9200141161t
W5430686101141
CHOS  Message Text 154218
a20-0141161xt
Figure 2.10-2

When the device is set as a base station, the device will
automatically configure CHO2 to store and locate raw data
by default. If PPK is enabled, CHO5 will also automatically
configure the storage location for post-processed data by
default, as shown in Figure 2.10-3:
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W54276861000018

SystemView  Device.

A 0000V

Storage Status

~ General

Wy ooy 200G
W oOccupy:  3.079G8

13% o
Free: 2092168
Write Speed: 1469 ki/s

File List

Channel  Data Name Size

CHO2  Message Raw 0018-02-20240806-040633.gnss 15299 kB

CHO2  Message Raw 0018-02-202408 .. 633 gnssindex 3528
WS5427686100001 ... 806-

CHO4  Bluetooth Monitor 24207 MB
002529.xt
WS5427686100001 ...06-

CHOS  Message PPK 1.201 MB
040359.nss

CHOS  Message PPK WS5427686100001 ... 359.gnss.index 275 k8

Figure 2.10-3

3. Static (CHO3)

When the device is set to static mode, the device will
automatically configure CHO3 to store static positioning
data by default, as shown in Figure 2.10-4:

W54276861000018

o - @ -
GNSS Network

C @000V 0000V

Storage Status

~ General

Wy Gy 24000
M Occupy:  3.080 GB

13% o
Free: 2052068
Write Speed: 2001 k8/s

- File List

Channel  Data Name. Size

CHO3  MessageStatic  0018-03-20240806-040727.gnss  1072KB.

CHO3  MessageStatic  0018-03-202408 .. 727.gnss.ndex 1288
W5427686100001 .. 806

CHO4  Bluetooth Monitor 24329 M8
002529.0xt
WS427686100001 .. 06-

CHOS  Message PPK 1475 MB
040350.gnss

CHOS  Message PPK W5427686100001 ... 359.gnssindex 339 k8

Figure 2.10-4

25

Note: Whenever the tSurvey2.0 software is connected
to the device via Bluetooth, the device will automatically
configure CHO4 to store Bluetooth monitor data. If there are
any problems with the settings of the Bluetooth connected
device, you can download the recorded Bluetooth monitor
data for troubleshooting, as shown in Figure 2.10-5:

‘W5427686100001 . 806-

CHO4  Biuetooth Monitor 25352 MB
002529.0xt

Figure 2.10-5
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2.1 ZXVPN

ZXVPN can provide a virtual LAN, connect the device to
the server, and access the Web Ul in the background,
providing corresponding remote technical support and
services. The steps are as follows:

1. Insert a SIM card into the device.

2. Turn on the mobile network and make sure it is
connected to the Internet, or connected to the WIFI.

3. Click [Use default value] to apply, as shown in Figure
21.

W54276861000018

(©2024-08-06125301 @ 32/46 §335°C 0000V A 0000V ED7T80V ED68% [Simple UI] (English__~

ZXVPN
Host: vpn.rikiot.cn
o (22

Network: | TesT

State: Online

1P Address: FD00:22031679:1005
Figure 2. 11

3. tSurvey2.0 Basic Operations

3.1Software Installation and Uninstallation
Installation process:
1. Download the Android tSurvey2.0 program (*.apk).
2. Copy the tSurvey2.0 program to your mobile phone
(controller).
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3. Find the program in the file management of the
controller and install it.

4. Click on the tSurvey2.0 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. 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 - tSurvey2.0
> 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 fillin 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 thatis in use).
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Internal Storage/
tSurvey2.0/Project

Basic Information

PojectName (20 ] ProjectName [ 2023127

Project Path

Input project name key

emaks ) ems [ )
Free space 4578 GB ) Free space 5638 GB

Apply Project (o]
cordinate system p Job (Lost Projectltest v

Apply Project

Templat **NONE ** v
Type Local parameters v il

Template ** NONE ** v

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

Internal Storage/ Internal Storage/
Type Local parameters Project Path ¢ oot >

a tSurvey2.0/Project
System Gauss-Kruger CM T14E o * word

A

;

Project Path

ct name keyword

W Elipsoid Parameter Sortbydate |F  Sortby Name Sortby Name &
lipscid Name: CGC52000 s 2v
imdior 2 20251218 113010
Semimiorsis 63761510 =i
298 257222101
20031101
W Projections Parameter (=] mmonss:
e

Projections Mode: Transverse Mercator
Projection band: 3 band.

Central Meridian: E114°00°00"

False Northing: 0

False Easting: 500000

Scale Factor: 1

Latitude of Origin: NO"00'00"

v

Seven-Parameter

Four-Parameter/Horizontal
Adictment.

Vertical Control Parameter

>
>
>
Vertical Adjustment Parameter ]
Plane Grid File >

>

Height Grid Correction File
Export

igure 3.2-5 Figure 3.2-6

Figure 3.2-4

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
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(Bluetooth), and 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 s DeviceType [ T20Pr20 V)
&
Vare Bluetooth v e Bluetooth

Paired Devices Paired Devices

Search Devices Search Devices

336861025753

iy,

2336861025089
3320686103855
LesuE P

Zs3a76861056924

A

Figure 3.3- 1 Figure 3.3- 2
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Common [
Commands

Communication
Mode

Communication  Rover Base Paired Devices

SGPSAV,7,641,200,76,310,203,.2145,21948,125

Search Devices SGPSAV,7741269,56,235.286,8,63,29142,305

#INPUT DIFFERENCE,OK"45.

Accuracy

#INPUT DIFFERENCE,OK*45

#INPUT DIFFERENCE OK*45.
Device  WorkMode Device Settings

Information  Status #SET HEART,OK*0C

#BESTPOSA,COMI1,0,0.0,FINE 2290 465724.0

8846,36.982,-6.722.WGS84,0.0049,0.0050,0.

Device Feature $GPVTG,293.28,7,293.28 M,0.012.N,0.023 K./
Activation  Activation $GPDOP,092146.00,1.2,0.61.4°44

Restart
Positioning

SGPSAU,314124,8916,21,26,2731,72.74,84,8
SGPSAU,3,241165,166,167169170.176,183,1871.
SGPSAU,3,3,41,269,286,291,295,297°6C

#INPUT DIFFERENCE,OK"45.

Figure 3.3- 5 Figure 3.3- 6

Figure 3. 4

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 the influence of
the atmosphere on the signal is basically the same within a
certain area, when the coordinate position of the reference
signal is known, the two sets of GNSS can calculate the
high-precision position. The GNSS device with a fixed
position is called the base, and the GNSS device with a
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non-fixed position is called the rover. Relative to the
GNSS satellite signal of the rover, the data transmitted by
the base is called differential data, and the data transmission
method is called 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 cutoff angle,
differential delay, and whether to enable PPK and other
basic information, as shown in Figure 3.4-1. Adjust the
altitude angle to not receive the satellite signal when it is
lower than a certain value. In the case of poor satellite signals
at low angles, it is beneficial to precision calculation. The
PPK parameter records the original GNSS observation data
to the GNSS receiver and uses the post-processing
algorithm to calculate high-precision coordinates.

The differential data parameter setting is mainly to seta
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
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settings Egto 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
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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.

Note: Each data link has the base coordinate change
alert 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.

Cut-offangle | 5 >l b momsssr et eoso 3

AcE 0 5] leermame = passvord e ® Pt

Record raw data User ]
Base Coordnates Change At @D e
Data link Phone Infernet /|

Con

mode [ NTRIP v

Name » V)
User [
Passvord -

MountPoint

‘GET ACCESS POINT LIST

AAZ52243660000
387

Figure 3.4- 1 Figure 3.4-2 Figure 3.4-3
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¥ MountPoint v
AA_Z32243660000387
AA_752243660000387 o

AZ52203660000077
B2Lanz22022

cuese

cuezx
RTCM32.668

sooz2
IP_110100_YUANDA
\IP_120100_INTONG
YIP_120100_STTONG
UP_120100_TIANIN
YIP_120100_WUQING
YIP_120100_XIGING
YiP_152500TAIPUSI
iP_210100_BAKESHU

Figure 3.4- 4

ver mode settings

Cutoffangle [ 5 >

AGE 60 >

Record raw data

Base Coordinates Change Alert (@D
Data link [internal Radio ]
Channel 1 v]
Frequency 463125 |

TriniTalk
4505(9600)

SET RADIO FREQUENCY

Protocol v

ADVANCED APPLY

Figure 3.4- 7

/er mode settings.

: &
Cutoffangle [ 5 >

Record raw data
Base Cooranates Crange Alert @D

Data link Device Internet v

APN Settings

Operator
Connect mode [ NTRIP

MountPoint CM32 >

Phone interet access

ADVANCED APPLY

Figure 3.4-5

< Set Radio Frequency

Channell [aes2s )
Channelz 46415 |
Channets 65125 |
Channeld (as625 )
Channels 463.625 |
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Figure 3.4-8
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e

Cutofiange (5 )
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Record raw data
Base Coordinates Change Alert (@D

Data link [Cxung v

pswed )

[ cose | ADVANCED APPLY

Figure 3.4-9

3.5 Base Mode Setting

Click [Device]> [ Base], as shown in Figure 3.5-1. This
function is that the GNSS device acts as a base to send
satellite information data in a certain way and provide it to
the rover to receive it, providing it with high-precision
solution conditions. The host needs to set the startup
condition parameters, startup mode and data broadcast
parameters as a base.

Note: During the startup of the base station, the device
is not allowed to move, otherwise the coordinates calculated
by the rover will be wrong.

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, RTCMS3O,
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: This means that the GNSS
device outputs differential broadcast data for the startup
coordinates based on the current positioning value (with low
accuracy).

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
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
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measurement icon to measure a point in real time, or
click 2 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. Device Internet NTRIP protocol, the base station is
the base station access point that sets the start of
transmission, as shown in Figure 3.5-1, and the rover obtains
the access point list and selects the corresponding base
station access point to connect.

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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Base mode settings
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O Cooranates

Diff mode RTCM32 v

Record raw data

Data link Device Internet v

Baseaccess  mrovm
point LRrems2
Password [ees

ADVANCED APPLY

Figure 3.5 1
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3.6 Static Mode Setting

Click [Device]~ [Static Mode], as shown in Figure 3.6-1.
This function is to store the original satellite observation
data of the GNSS device into the set disk file, record the
observation data of a period of time for the use of static
post-processing software to solve the high-precision
coordinate position, usually used for control point
acquisition. To start the static mode, you need to set the
static file point name, PDOP limit, cut-off angle, Collection
interval, antenna parameters and 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: During static recording, the device is not allowed
to move, otherwise it will cause errors in the coordinates
calculated by post-processing.

Name 4969 Name

PDOP limit 30 ba PDOP limit 3.0 2
Cutoffangle [ 10 > Cutoff angle 10 >
Collection Colection
Interval i3 = Interval [z =2
e [omn 5] i s

0mi
time Julls > timé GNSS : =
File Format GNSS v Fil v

* necor E

Beecute after (g e ]

Switch toRover v v

RINEX304

Antenna Ant¢

Height Hei¢
Antenna Anteria

Measurement | Vertical height v Measurement [ Vertical height v

Type Type

Antenna Height [ 1.86 ] Antenna Height [ 1.86

Start Time

o [ T

Figure 3.6- 1 Figure 3.

Start Time
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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 importantinformation. The
display content can be configured according to the user's
demand. In point survey, the north-east high coordinates
and base station distance information are displayed by
default. The middle area is the measurement data drawing
information, and the network map can also be set to display.

Theicon A in 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 the
drawing. Click the icon |© or (@ on the right to enlarge or
reduce the scale of the drawing. Below the drawing area is
the display of function collection. These function menus can
also be displayed here according to the needs of the user in
the settings to quickly operate certain functions.

Theicon 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
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the icon ) to select the preset code in the code library to
quickly fill in the attributes of the feature. If there are many
codesin 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.

Click theicon 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, 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.

Click the icon {é} to enter the surveying setting
interface, as shown irﬁ:igure 3.7-7. Set the measurement
collection restriction conditions here, such as the solution

limit, HRMS Limit, VRMS Limit, PDOP Limit, AGE Limit, 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 functionsinclude:
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.

Click the icon () to automatically center the current
position on the screen. Click the icon |I-{| to display all
current measurement points on the screen.

Click the icon \/? , 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 accuracy of the instrument can be maintained
within 2cm within the tilt range of 60 °.

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

3. Support centering pole calibration, which can
eliminate the survey error caused by the curvature of the
centering pole.

Click [Survey]> [Point Survey] to enter the point
Survey page, click the tilt survey icon in the upper left
corner 2| to turn on the tilt survey function. When turned
on, the icon isz. 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 Point Stakeout

Click [Survey]> [Point Stakeout] to enter the point
stakeout library interface, as shown in Figure 3.9-1. Point
stakeout means finding the location of a point through
coordinate points at the field site when the coordinates of
the point are known. Points that have not been staked out
and points that have been staked out will be displayed. Click
the stakeout point to edit, view details, stake out, and delete
the stakeout point, as shown in Figure 3.9-2. 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
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shown in Figure 3.9-3.

Click the icon \@ to enter the layout setting interface,
as shown in Flgure 3.9- 4, where you can set the prompt
range, layout tolerance, etc. In addition, you can set the
reference direction to east, south, west, north, front, back,
left, and right, as well as 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, and
northeast deviation values from the target are displayed in
the status information bar. The compass, the current
positioning, the measurement type, coordinate point library,
antenna height and tools, functions such as stake out the
nearest point, stake out the previous point, and stake out the
next point are displayed at the bottom of the drawing area.

Click [Nearest Point], as shown in Figure 3.9-5, to stake
out the nearest point.

Click @+, the icon, as shown in Figure 3.9-6, to manually
add stakeout points at any time.

How could we reach the destination faster?

If the user has a good sense of direction, he can
distinguish between east, south, west and north in real-time
field work. In the layout compass display, he can directly see
the continuity between the current positioning pointand the
target point, and just walk to the direction it points to. As
shown in Figure 3.9-3, you can find the target point Pt1 by
walking in the southwest direction.

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
whenitis placed flat. As shown in Figure 3.9-3, the current
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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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3.10 Localization

Click [Project]>[Localization], as shown in Figure
3.10-1, you can import control point parameters in various
formats, or export control point data into files for use by
third-party software. The high-precision position obtained
by the software from the GNSS device is the latitude and
longitude coordinates of satellite positioning, but in actual
project operations, the plane coordinates on the ground are
ultimately required for measurement and application. If the
customer has the coordinate conversion parameters, the
coordinate system parameter values can be set directly in
the coordinate system (details 2.3). If the customer does not
have specific coordinate system parameters, but has
corresponding latitude and longitude coordinates and plane
coordinates, we call them control points. In the case of
control point data, this function can be used to calculate the
conversion parameters and apply them to project
operations.

Click [Add], as shown in Figure 3.10-2, you can manually
enter the control point, or choose to import it from the
coordinate point library, as shown in Figure 3.10-3. In the
control point list, select the data item to modify, edit and
delete the control point parameters, as shown in Figure
3.10-4.

After editing the control point parameters, calculate the
conversion parameters for the control points. Click [
Calculation Method] to pop up the conversion parameter
condition settings, as shown in Figure 3.10-5. Coordinate
conversion methods include plane correction, vertical
correction, elevation fitting and seven parameters, which
can be all or part of the combination. As long as the
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corresponding accuracy is achieved within the accuracy
range, the calculated conversion parameters are considered
to be available. The plane correction model includes four
parameters and horizontal adjustment. The elevation fitting
method includes weighted average, plane fitting, surface
fitting and vertical adjustment. Usually, if the operating
range is very wide, seven parameters are needed to meet
the accuracy requirements of all control points. If the
operating range is relatively small, plane correction can
usually achieve the corresponding accuracy.

After configuring the calculation conditions, click
[Calculate] to display the calculation results of the
conversion parameters and the residuals of each control
point, as shown in Figure 3.10-6. After calculating the
conversion parameters, you can export the calculation
report for project review. If the conversion parameters are
qualified, apply the parameters to the project and you can
perform the measurement work normally.
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3.1 Calibrate Point

Click [Project]> [Calibrate Point], as shown in Figure
3.11-1. In actual application, GNSS equipment obtains
high-precision position by combining differential data of
base station with solution. Here we know that the coordinate
position of base station is known. In fact, the high-precision
position output by GNSS equipment is the relative position
of base station. In actual application, in addition to some
users using differential data of CORS reference station,
there are also quite a few users using differential data of base
station transmitted by their own GNSS equipment. When
transmitting differential data by building their own stations,
a project may involve starting base station multiple times.
When starting base station, the starting position and
starting coordinates of base station may change, and the
starting coordinates may not be correct. In the absence of
calibration, the coordinates of mobile station obtained by
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using these base station differentials may be wrong (at the
same location, the coordinates measured by using previous
differential data are different from the coordinates obtained
by new differential data). Therefore, when rover receives
new base station differential data for measurement, it needs
to perform translation calibration so that the coordinates
obtained by software match the coordinates obtained by
connecting to the last base station. After the starting
coordinates or starting position of the base station changes,
a known position needs to be used to calibrate the
coordinates correctly.

Click [Base Point Calibration], as shown in Figure 3.11-2.
Click to select a known point in the coordinate point
library (use the coordinates measured by the base station at
a certain location last time), click [Calculate] and apply.

Click [ Marker Point Calibration], as shown in Figure
3.11-3, click select a known pointin the coordinate point
library (use the coordinates measured by the base station at
a certain location last time), then place the GNSS device at
the location of the known point, click to measure a new
positioning point, and calculate the deviation value. Click
[Apply], and the coordinates received by the software will
match the coordinates measured last time.

The base station coordinates change and remind you
whether to recalibrate. If the base station coordinates
change when receiving the differential signal from the
self-built base station, it means that the base station
translation calibration is required and needs to be
re-calibrated.

Note: The CORS reference station is a long-term
operating reference station whose position and startup
coordinates will not change. If the differential data of the
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CORS reference station is used, although the received
coordinates may change, the obtained coordinates are still
correct and no translation calibration is required.
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3.12 Coordinate Point library

Click [Project]> [Points Database], as shown in Figure
3.12- 1. Here you can view and manage the point data in the
project, including adding, editing, deleting, importing and
other functions.

Click the upper right corner E , as shown in Figure
3.12-2, to switch the display style of point information.

Click [Add], as shown in Figure 3.12- 3, and you can
manually enter the point name, code and corresponding
coordinates.

Click [Import], as shown in Figure 3.12-4, select the file
format of the point data to be imported, and then select the
data file to complete the data import.

Select the coordinate point and click [Edit], as shown in
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Figure 3.12-5, to edit and modify the name and code of the
coordinate point.
Click the upper right corner ?, as shown in Figure
3.12-6, to filter the point type.
Click the upper right corner

and the operation will
pop up, as shown in Figure 3.12-1. You can perform batch
deletion, data statistics, sorting and other functions as
needed.
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3.13 Export File

Click [Project]> [ExportFile], as shown in Figure 3.13-1,
and select the type, file format, and angle format of the
exported data as needed. Click [Format Manager], as shown
in Figure 3.13-2, select the file format of the data to be
exported, and click [OK]. Click [User-defined Format], as
shown in Figure 3.13-3. And you can manually create and
edit the file format of the exported data.
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3.14 Device Information

Click [Devicel]> [Device Information], as shown in
Figure 3.14, to view basic information such as the GNSS
device's working mode, Device Serial number, Firmware
Version, Battery Power, Expiry date, Satellite System,
Antenna Parameters, etc.
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4. Device Activation and Software
Registration

4.1Device Activation

Click [Devicel - [Device Activation], as shown in Figure
4.1, to view the instrument serial number and expiration
date. If the GNSS device has expired, you can obtain the
registration code from the dealer and authorize the device
here.
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4.2 Software Registration

Click [ Project]> [About Software], as shown in Figure
4.2-1, to view the software version information and
registration authorization information.

Click [Check for new versions], if there is a new version,
the new version update information will pop up. Then click
[Update] to update the software to the latest version. If
there is no new version, it will prompt that it is already the
latest version.

Click [Software Registration] to jump to the software
registration interface, as shown in Figure 4.2-2, to view the
activation ID and expiration time.

When you install the software for the first time, click
[Online Activation] to activate it for free for three months.

Click [Authorization Code Activation], as shown in
Figure 4.2-3, enter the authorization code here or scan the
QR code of the authorization code to activate the software.

If you need to replace a new controller, you can click
[Transfer activation code] in the old controller, then enter
the software registration of the new controller and enter the
transferred activation code to activate the software.
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protocols, which you can change according to your needs. 13 463.875
14 464.875
15 465.875
16 466.875
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6. Technical Indicators

ITEM SPECIFICATION REMARKS Capacity 7.2V,13800mAh
HARDWARE SYSTEM ARM Cortex-A7 1.8GHz Endurance Over 12 hours (5W Radio, Base) TBD
- BATTERY/CHARGE With adaptive dynami
os Linux Charging Supports USB PD 15V/2A and 5V/3A tn adaptive dynamic
GPS L1C/A, L1C, L2P(Y), L2C, L5 current
GLONASS L1,12,L3 Operating Temperature -20°C~+60°C
BDS B1l, B2I, B3I, BIC, B2a, B2b PPP-B2b, PPP-E6, Storage Temperature -40°C~+85°C
GALILEO E1, E5a, ESb, E6 SBAS supported ENVIRONMENT Shock Resistance Can withstand a 1.5m drop at normal
azss D215 temperatures
SBAS ] Protection Rating P68
— ) Magnesium alloy casing with ABS/PC plastic top
GNSS NavIC (IRNSS)" L5* Requires firmware Materials cover
support PHYSICAL
Channel 1408 Dimensions $174.9*104.9mm
Standard Output NMEA-0183 Weight 15009
Correction 1/0 Protocol RTCM 3.X tBase 1Unit
Frequency 20Hz(max) Power adapter 1PCS
Reacquisition Time <is Type-C To Type-C 1PCS
Cold Start Time <40s Radio Antenna 1PCS
SINGLE (RMS) Horizontal: 1.5m; Vertical: 2.5m
DGPS (RMS) Horizontal: 0.4m:; Vertical: 0.8m
Horizontal: + (8mm+1ppm)
RTK (RMS) Vertical:  (15mm+Ippm)
Timing Precision (RMS) | 20ns
ACGURACY Static Mode Precision Horizontal: £ (25mm+lppm)
(RMS) Vertical: + (5Smm+1ppm)
Velocity Estimation (RMS) | 0.03m/s
Tiit Correction (Within | _
60°) em
The three-dimensional accuracy of laser tilt
Laser Measurement .
measurement within 5m: no more than 2.5cm
Bluetooth BR+EDR+BLE
WIFI 802.11b/g/n
LTE FDD:
B1/2/3/4/5/7/8/12/13/18/19/20/25/26/28
Network LTE TDD: B38/39/40/41
WCDMA: B1/2/4/5/6/8/19
GSM: B2/3/5/8
Integrated high-power transceiver
Frequency Range: 410~470MHz
SYSTEM Radio Power: TW/2W/5W
PLATFORM Protocols: TRIMTALK, TRIMMK3, SOUTH,
TRANSEOT
Air Baud Rate: 9600, 19200
Storage 32G8B storage
Power Indicator Indicates power and charging status
Differential Signal
e fal Slg Indicates differential signal transmission status
INDICATOR ndicator
Satellite Indicator Indicates satellite reception status
Bluetooth Indicator Indicates Bluetooth connection status
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FCC Caution.

undesired operation.

Any Changes or modifications not expressly approved by the party responsible for compliance
could void the user's authority to operate the equipment.

Note: This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates
uses and can radiate radio frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning
the equipment off and on, the user is encouraged to try to correct the interference by one or
more of the following measures:

-Reorient or relocate the receiving antenna.

-Increase the separation between the equipment and receiver.

-Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

-Consult the dealer or an experienced radio/TV technician for help.

FCC Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance 20 cm
between the radiator & your body.



Frequency Bands:

GSM:

GSM 900: 880 ~ 915 MHz (TX), 925 ~ 960 MHz (RX)

GSM 1800: 1710 ~ 1785 MHz (TX), 1805 ~ 1880 MHz (RX)
WCDMA:

WCDMA 2100: 1920-1980 MHz (TX), 2110-2170 MHz (RX)
WCDMA 900: 880-915 MHz (TX), 925-960 MHz (RX)

LTE:

FDD LTE Band 1: 1920-1980 MHz (TX), 2110-2170 MHz (RX)
FDD LTE Band 3: 1710-1785 MHz (TX), 1805-1880 MHz (RX)
FDD LTE Band 7: 2500-2570 MHz (TX), 2620-2690 MHz (RX)
FDD LTE Band 8: 880-915 MHz (TX), 925-960 MHz (RX)
FDD LTE Band 20: 832-862 MHz (TX), 791-821 MHz (RX)
FDD LTE Band 28: 703-748 MHz (TX), 758-803 MHz (RX)
TDD LTE Band 38: 2570-2620 MHz (TRX)

TDD LTE Band 40: 2300-2400 MHz (TRX)

Bluetooth V4.2 BDR + EDR + BLE: 2402-2480 MHz

2.4G WIFI:

802.11b/g/n(20MHz): 2412~2472MHz
802.11n(40MHz):2422~2462MHz

GPS: 1575.42MHz

BDS: 1561.098MHz

GLONASS: 1602 MHz

GALILEO: 1575.42 MHz

Max power:

GSM 900: 33.13dBm
GSM1800: 26.30dBm
WCDMA Band I: 22.32dBm
WCDMA Band VIII: 23.73dBm
LTE Band 1: 21.44dBm

LTE Band 3: 22.01dBm

LTE Band 7: 22.09dBm

LTE Band 8: 24.07dBm

LTE Band 20: 24.05dBm

LTE Band 28: 23.84dBm

LTE Band 38: 21.86dBm

LTE Band 40: 21.77dBm
Bluetooth V4.2 BDR + EDR + BLE:
BDR+EDR: 3.36dBm

BLE: 2.64dBm

2.4GHz WLAN: 16.12dBm

Modulation Mode:

GSM: GMSK for GPRS; GMSK and 8PSK for EDGE
WCDMA: QPSK; HSDPA: QPSK/16QAM; HSUPA: BPSK
LTE: QPSK/16QAM

Bluetooth V4.2 BDR + EDR + BLE:

BDR + EDR: GFSK(1Mbps), m/4-DQPSK(2Mbps), 8-DPSK(3Mbps)
BLE: GFSK

2.4GWIFI:

802.11b(DSSS): CCK, DQPSK, DBPSK
802.11g(OFDM): BPSK, QPSK,16-QAM,64-QAM
802.11n(OFDM): BPSK, QPSK,16-QAM,64-QAM

GPS: BPSK

BDS: QPSK

GLONASS: FDMA

GALILEO: CBOC

Bluetooth V4.2 + EDR + BLE:

BDR + EDR: Channel Spacing: 1MHz
BLE: Channel Spacing: 2MHz

2.4G WIFI Channel Spacing: 5MHz
WCDMA Channel Spacing: 200KHz
GSM Channel Spacing: 200KHz



GSM/WCDMA/LTE: Internal Antenna, Gain(s): GSM 900: 1dBi, GSM1800: 1dBi;

WCDMA: B1: 1dBi, B8: 1dBi; LTE: B1: 1dBi; B3: 1dBi; B7: 1dBi; B8: 1dBi; B20: 1dBi; B28: 1dBi;
B38: 1dBi; B40: 1dBi

Bluetooth: Internal Antenna, Gain(s): 1dBi;

WLAN: Internal Antenna, Gain(s): 2.4GHz: 1dBi

GNSS: Internal Antenna.

CE Maintenance
1.Use careful with the earphone maybe excessive sound pressure from earphones
and headphones can cause hearing loss.

2.Risk of explosion if battery is replaced by an incorrect type. Dispose of used batteries
according to the instructions.
3.The product shall only be connected to a USB interface of version Type-C.
4.Adapter shall be installed near the equipment and shall be easily accessible.
5.EUT Operating temperature range: 0° C to 60° C .
6.Adapter: The plug considered as disconnect device of adapter
Power supply and ADP(rating):
Input: 100-240V 50/60Hz 0.8A Max
Output: 3.3-11.0V 2.72A 29.92W
or 5.0V 3.0A 15.0W or 9.0V 3.0A 27.0W
or 12.0V 2.5A 30.0W or 15.0V 2.0A 30.0W
7.The device complies with RF specifications when the device used at 5mm you're your body.
8.To prevent possible hearing damage. Do not listen at high volume levels for long periods.

Declaration of Conformity

Guangzhou TokSurvey Information Technology Co.,Ltd hereby declares that this 4G
Mobile phone is in compliance with the essential requirements and other relevant
provisions of Directive 2014/53/EU. In accordance with Article 10(2) and Article
10(10),This product is allowed to be used in all EU member states.



FCC Caution.

undesired operation.

Any Changes or modifications not expressly approved by the party responsible for compliance
could void the user's authority to operate the equipment.

Note: This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates
uses and can radiate radio frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning
the equipment off and on, the user is encouraged to try to correct the interference by one or
more of the following measures:

-Reorient or relocate the receiving antenna.

-Increase the separation between the equipment and receiver.

-Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

-Consult the dealer or an experienced radio/TV technician for help.

FCC Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance 20 cm
between the radiator & your body.





