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INTRODUCTION

T1 GNSS high precision positioning and heading receiver is built-in

bynav C1 RTK positioning and heading board, based on bynav baseband

ASIC Alita and RF ASIC Ripley and embedded with bynav new generation

REAL(Ransac Enhanced Advanced Location) algorithm engine,

supporting three vector RTK solution to further optimize the stability of

positioning and heading under dynamic conditions.
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1 OVERVIEW

T1 GNSS high-precision positioning and heading receiver, with built-in C1

GNSS high-precision positioning and heading board, is made of

high-quality aluminum alloy, which makes it rugged and plug-and-play.

Based on bynav GNSS Baseband ASIC Alita and RFIC Ripley and

embedded with bynav’s new generation REAL (Ransac Enhanced

Advanced Location) positioning engine, the GNSS receiver T1 supports

full-constellation and multi-frequency RTK positioning and

dual-antenna heading, thus delivering continuous reliable high

precision positioning, heading, velocity and timing to a wide range of

applications like autonomous driving, driver testing, precision

agriculture, deformation monitoring, surveying and mapping and other

fields.

T1 GNSS receiver has the below technical advantages:

 REAL Positioning Engine

The RANSAC (Random Sample Consensus) based autonomous integrity

monitoring algorithm is integrated for the observation anomalies

caused by multipath and interference in urban environments. It can

monitor pseudo-range, carrier phase, and Doppler observations in
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real-time and accurately eliminated the faulty satellites, thus achieving

more stable positioning results.

 Bynav GNSS ASIC based Adaptive Loop Tracking

The parameters of code loop and carrier loop are adjusted according to

signal strength, elevation angle, multipath indication and tracking error

in order to suppress more effectively the psedorange multipath error,

reduce the psedorange observation noise, accelerate the loop

convergence speed and reduce Carrier phase cycle slip.

 Epoch Differential Smoothing Technology

The movement of the user is calculated by using the carrier phase

difference between the adjacent epochs, performs fusion filtering with

the RTK positioning result to have a smoother solution. All the tracked

satellites of the rover are fully used in the solution when the base station

satellite is blocked, and the smooth positioning result can still be

maintained when the RTCM correction data is interrupted for a long time.

 Carrier Half-Cycle Ambiguity Repair Technology

In the urban dynamic environment, the loss of lock and re-tracking of

the carrier phase are frequent. After re-tracking, the frame

synchronization (Frame Sync) is needed to eliminate the half-cycle

ambiguity and then used for the RTK integer ambiguity solution. Bynav

receiver integrates carrier half-cycle ambiguity repair technology based

http://www.bynav.com
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on navigation message prediction and matching (patent authorized),

which quickly eliminates half-cycle ambiguity, thus improving satellite

availability, and effectively shorten the recovery time.

http://www.bynav.com
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2 SPECIFICATION

2.1 Key Features

Besides, C1 has the following features:

 Based on Bynav GNSS Baseband ASIC Alita and RFIC Ripley

 Full-constellation, multi-frequency RTK positioning and

dual-antenna heading

 Support modern signal systems such as BDS-3 and Galileo

 Enhanced connection options including serial and Ethernet

 Support on-board SD card interface to backup local data

 Optimal performance in multipath mitigation, anti-interference

and anti-blockage

 9-35v wide voltage input, overcurrent and reverse polarity

protection

 Two RS232 serial port and one RJ45 Ethernet port

http://www.bynav.com
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Figure 2- 1 T1 rugged enclosure

Figure 2- 2 Built-in C1 OEM board

2.2 Technical Specification

2.2.1 Built-in GNSS OEM receiver

GNSS C1-8S C1-8D C1-FS C1-FD

Model

8-freq.

single-a

nt.

8-freq.

dual-ant.

full-freq.

single-a

nt.

full-freq

.

dual-ant

.

Functions

Dual-Antenna Heading - ● - ●

Single Point Positioning ● ● ● ●

RTK ● ● ● ●

Timing ● ● ● ●

Reference Station Mode ● ● ● ●

Rover Station Mode ● ● ● ●

http://www.bynav.com
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Output of Raw

Observations
Single Dual Single Dual

NTRIP ● ● ● ●

Frequenc

y

GPS L1CA/L1C, L2 L1CA/L1C, L2, L5

GLONASS G1, G2 G1, G2

BDS B1I, B2I B1I, B2I/B3I

BDS-3 B1I/B1C, B2a/B2b
B1I/B1C,

B2a/B2b/B3I

GALILEO E1, E5b/E5a E1, E5b/E5a

QZSS L1CA/L1C, L2 L1CA/L1C, L2, L5

IRNSS - L5

SBAS - L1CA

Measure

ment

Accuracy

Carrier phase ≤1mm（RMS）

Pseudora

nge

L1CA, L2,

G1, G2
≤ 0.12m（RMS）

Other signals ≤ 0.06m（RMS）

Single

Point

Accuracy

Horizontal 1.5m RMS

Vertical 2.5m RMS

RTK

Accuracy

Horizontal 1.0cm + 1ppm RMS

Vertical 1.5cm + 1ppm RMS

Heading Accuracy -
0.2°/m

RMS
-

0.2°/m

RMS

Timing Accuracy 20ns RMS

Velocity Measurement Accuracy 0.05m/s RMS

Maximum

Data Rate

Raw Data 5Hz 5Hz 10Hz 10Hz

RTK 5Hz 5Hz 10Hz 10Hz

RTK+Heading - 5Hz - 10Hz

Note: “●” supported，“〇” optional，“-” not supported.

http://www.bynav.com
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2.2.2 Specification

Items T1-8S T1-8D T1-FS T1-FD

Voltage DC 9~35V

Power

consumption

1.81W 2.53W 2.36W 2.53W

Current 0.25A 0.31A 0.3A 0.31A

Communication

port
RS232 x2, RJ45 x1

RF port GNSS Antenna connector x2 (TNC-K)

Dimension 135mm*152mm*73mm (with earing)

Material Aluminum

Weight 1.3kg (without accessary)

Operating

temperature
-40℃~ +85℃

Storage

temperature
-55℃~ +95℃

Adjustable

baudrate
By default, 115200bps, max. 921600bps

Note: Power consumption and surge current are measured under 12V power supply condition,

excluding active antennas, and not using ethernet port.

http://www.bynav.com
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3 CONNECTOR OVERVIEW

This chapter introduces the I/O signal ports, the panel is shown as below

Figure 3- 1 Panel

3.1 Secondary Antenna Connector (ANT2)
Feature Specification

Antenna feed +5V

Type TNC-K

Function

Connect with measurement antenna to obtain carrier

phase observation value, provide heading data

(secondary channel).

3.2 Primary Antenna Connector (ANT1)
Feature Specification

LNA feed +5V

Type TNC-K

Function

Connect with measurement antenna to obtain

preudorange observation value, provide positioning and

timing data (primary channel).

3.3 Power Connector

The power connector uses GX-16 as illustrated in Figure 3-2, the definition

http://www.bynav.com
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is as below:

Figure 3- 2 Power connector

Pin Signal Type Description Notes

1 VCC
Power

supply
External power input 9~35V DC

2 GND Ground Power ground

3.4 Data Ports

1) The differential and control ports (com2 and com3) use standard DB9

(Type F), the pins are defined the same as illustrated below:

Figure 3- 3 Data Port

Pin Signal Type Description Notes

1 NC —— No signal definition RS232 level

2 TXD Out Transmission RS232 level

3 RXD In Reception

4 NC —— No signal definition

5 GND GND Signal circuit

6 NC —— No signal definition

7 NC —— No signal definition

8 NC —— No signal definition
Differential port includes +5V

feed for external radio.

http://www.bynav.com
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9 NC —— No signal definition RS232 level

1) Differential port (COM2): Support RS232 input and output,

configured as RTCM input RTCM (rover station) / output (base

station).

2) Control port (COM3): Support RS232 input and output, used to

command input and positioning and heading results output.

3) Ethernet port (COM1): Standard RJ45, configured as RTCM input

(rover station) / output (base station).

3.5 LED Indicator

There are four LED indicators on T1 panel as illustrated in Figure3-4,

indicating the power, secondary antenna (ANT2), primary antenna (ANT1)

and differential status. During normal operation, the power indicator is

always on. The primary and secondary antennas blink after receiving the

signal, and blink again after 5 seconds. The number of consecutive blinks

is the number of satellites received.

Figure 3- 4 LED Indicators

http://www.bynav.com
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Indicator Status Notes

Power Green solid power on

Front Ant. Green blink blinking after received satellite signal, blinking

times represent number of satellites

Rear Ant. Green blink blinking after received satellite signal, blinking

times represent number of satellites

Differential Green blink blinking when receiving or sending differential

data, once per second

3.6 Installation Diagram

Figure 3- 5 T1 Installation Mechanical Diagram

http://www.bynav.com
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4 QUICK SET-UP

4.1 Prepare hardware

T1 can be flexibly installed according to the application scenario needs.

The following figure shows a quick installation diagram.

Figure 4- 1 Typical Installation Diagram

According to the above diagram, we need to prepare the following tools

in advance:

 User manual

 GNSS antenna, antenna gain between 20-36dB recommended

 Serial port cable

 RF cable

http://www.bynav.com
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 Computer

 USB-serial port adapter cable

 Display software BY_CONNECT

4.2 Connect hardware

The receiver includes two RS32 serial ports, one Ethernet port, two TNC-K

antenna feed interfaces and one GX-16 interface.

Figure 4- 2 Simple evaluation kit (EVK)

Then place the GNSS antenna in a stable and unobstructed area,

connect the antenna to the board via RF cable. When connecting, the

ANT1 antenna interface corresponds to the positioning antenna, and the

ANT2 antenna interface corresponds to the heading antenna. The GNSS

antenna is shown below.

Figure 4- 3 GNSS Antenna

http://www.bynav.com
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5 DEFAULT CONFIGURATION

5.1 Default Serial Configuration

T1 default serial configuration is:

· AUTO

· 115200 bps

· No parity

· 8-bit data bit

· 1 bit stop bit

5.2 Default Ethernet Configuration

T1 default Ethernet configuration is:

· IP address = 192.168.8.151

· Subnet mask = 255.255.0.0

· Gateway = 192.168.8.1

ICOM default configuration is:

· ICOM1 TCP :1111 AUTO

· ICOM2 TCP :2222 NONE

· ICOM3 TCP :3333 NONE

· ICOM4 TCP :4444 AUTO

5.3 RTK Type and Messages Default Configuration

http://www.bynav.com
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5.3.1 RTK Type

ROVER: rover station

5.3.2 Messages output

COM3：

BESTPOSA ONTIME 0.200000

HEADINGA ONTIME 0.200000

GPGGA ONTIME 0.200000

GPRMC ONTIME 0.200000

ICOM4：

BESTPOSA ONTIME 0.200000

HEADINGA ONTIME 0.200000

GPGGA ONTIME 0.200000

GPRMC ONTIME 0.200000

http://www.bynav.com
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6 COMMON OPERATION

Users can flexibly select the serial port and Ethernet port connection

mode according to the different applications.

6.1.1 Serial Communication

The following is the serial configuration using BY_CONNECT（ can be

downloaded from https://www.bynav.com/cn/resource/support ).

Figure 5- 1 BY_CONNECT

6.2 Ethernet Communication

The T1 default IP address is 192.168.8.151. The user needs to reassign and

set an IP address for the device according to the local network

configuration. The specific setting steps are as follows:

https://www.bynav.com/cn/resource/support
http://www.bynav.com
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1）Use a twisted pair network cable to connect T1 to the computer.

The IP address of the computer needs to be set to 192.168.8.X.

Note that X cannot be the same as the IP of the T1 to be connected.

2）Open the By_Connect software (the latest version can be

downloaded from the official website), the software interface is

shown in Figure 4-1. If the input box becomes gray and cannot be

entered, it means that the network communication between the

computer and T1 is normal. If it prompts that the communication

fails, you need to modify the IP address of the computer to ensure

that the computer IP and the T1 IP are in the same network

segment.

Figure 2 Ethernet Configuration Interface

http://www.bynav.com
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6.3 Command Format

Bynav GNSS Board output data in three formats: auto, bynav and rtcm,

they are defined as below:

1) auto format: compatible with bynav and rtcm format, can

automatically recognize rtcm messages and bynav command

input, and can output rtcm and log messages at the same time.

2) bynav format: output standard NMEA-0183 protocol and other

logs, for more details please refer the interface protocol on

Bynav website.

3) rtcm format: output RTCM3.2 differential data under base station

mode by default. The frame header begins with D300. It outputs

1074, 1084, 1114, 1124, 1006, 1033 by default, do not need to

enable one by one.

Data frame Description Default frequency

rtcm1074 GPS pseudorange, carrier phase and

carrier-to-noise ratio

Per 1s

rtcm1084 GLONASS pseudorange, carrier phase

and carrier-to-noise ratio

Per 1s

rtcm1094 QZSS pseudorange, carrier phase and

carrier-to-noise ratio

Per 1s

rtcm1114 QZSS pseudorange, carrier phase and

carrier-to-noise ratio

Per 1s

rtcm1124 BDS pseudorange, carrier phase and

carrier-to-noise ratio

Per 1s

rtcm1006 Base station coordinates with antenna

height

Per 5s

rtcm1033 Base receiver model Per 10s

http://www.bynav.com
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By default, the differential data is about 700 bytes/second. The more

satellites tracked, the larger the amount of differential data.

Note:

1. Under bynav format, the common commands can be recognized,

and the command will return "OK" after execution.

2. To query serial port baudrate and format, send “log comconfig”

command.

3. To query each serial port output messages, send “log loglista

once” command.

4. Under rtcm format, only commands that start with interfacemode

can be recognized.

6.4 Common Command

The commands are no parity bit in simplified ASCII format, easy to

operate.

Table 5- 1 Common Command

COMMON COMMANDS DESCRIPTION

LOG VERSION query firmware version

LOG COMCONFIG
query serial port baud rate, input and

output format

LOG AUTHORIZATION
query authorization time, number of weeks

of BeiDou time

LOG FLASHDNA query DNA

LOG PJKPARA query PJK parameters

LOG LOGLIST query port status and messages

http://www.bynav.com
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LOG REFSTATIONA query base station position

SAVECONFIG save configuration

SERIALCONFIG COM2 19200 set com2 baudrate to 19200

REBOOT reboot program

FRESET restore factory settings

RESET reset to last configuration

RTKTYPE [ROVER/BASE]
set work mode as base or rover, or query

current work mode when without value

RTKTIMEOUT[DIFFAGE]
set the valid time of the differential

correction data

INTERFACEMODE COM1 BYNAV BYNAV set com1 to bynav format (NMEA0183)

INTERFACEMODE COM1 LOG LOG set com1 to debug format

INTERFACEMODE COM1 RTCM RTCM
set com1 to RTCM format (RTCM3.2 by

default)

INTERFACEMODE COM1 NONE NONE disable com1 input and output

FIX POSITION 28.234042909

112.888089727 91.0662

set base station position, lat, lon, hgt

(geodetic hgt)

FIX AUTO
automatically get base station position

(the last positioning results)

UNLOG COM3 GPGGA disable com3 gpgga output

UNLOG GPGGA disable gpgga output from all ports

UNLOGALL COM3 disable com3 output

UNLOGALL
disable all ports output (including RTCM

differential data output in base mode)

LOG INSCONFIG query INS-related configuration*

LOG IPCONFIG query Ethernet configuration

LOG RTKCONFIG ONCE query RTK configuration

SET OBSFREQ 5 set observation frequency to 5Hz

IPCONFIG ETHA STATIC 192.168.74.10

255.255.255.0 192.168.74.1
set Ethernet static or dynamic TCP/IP

ICOMCONFIG ICOM1 TCP :2000 set Ethernet transmission/application layer

DUALANTENNAPOWER [ON/OFF]
set dual antenna mode, take affect after

reboot. Or to query current mode

LOG COM3 GPGGA ONTIME 0.2 Supported messages:

http://www.bynav.com
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gsv/gsa/avr/dhv/vtg/gsi/fpd/hpd/ntr/tra

/atr/hdt/psrvela/bestposa/dop/gga/head

inga/ksxt/ori/pashr/ptnlpjk/rmc/zda

ptnlavr/besgrid/antstatusa

set frequency: log com3 gpgga ontime 0.2,

set frequency to 5Hz

If without com3, e.g., log gpgga ontime 1,

it is to configure current communication

port

LOG BESTPOSA ONTIME 1

LOG HEADINGA ONTIME 1

LOG PTNLPJK ONTIME 1

LOG KSXT ONTIME 1

LOG BESTGNSSPOSA ONTIME 1 Supported messages:

BESTGNSSPOSA/ENUAVR/INSCALSTATUSA*

/INSPVAA*/INSPVASA*/INSPVAXA*/BESTGN

SSVELA/CORRIMUDATAA*/CORRIMUDATAS

A*/IPSTATUSA/INSATTA*/INSCONFIGA*/INS

POSA*/INSSPDA*/INSSTDEVA*/INSVELA*/M

ARKTIMEA/MARK2TIMEA/RAWIMUA*/RAWI

MUSA*/RAWIMUXA*/RAWIMUSXA*

LOG INSPVAXA ONTIME 1

LOG ENUAVR ONTIME 1

LOG INSCALSTATUSA ONCHANGED

SOME DEBUG COMMANDS DESCRIPTION

SET SHIFTDATUM 0 0 0

set the coordinates translation parameters

in meters, x, y, z represent East-North-Up

respectively.

SET PJKPARA 6378245 298.3 0 121 0

500000

set PJK parameters, SET PJKPARA <A> <1/F>

<B0> <L0> <N0> <E0>

TRANS ON COM1 COM2

data pass-through between com1 and

com2, forward data received by com1 to

com2

TRANS OFF disable data pass-through

SEND ABCDEF
return ABCDEF to the sender, to test the

port

SETBASELINE ON [baseline length M]

[margin M]

set baseline constraint length, take effect

after reboot, or query current configuration

when without value

SETBASELINE OFF clear baseline constraint

HEADINGOFFSET query baseline offset

HEADINGOFFSET 0 0
set baseline offset to correct baseline fixed

offset

HEADINGOFFSET 180 0 Reserve the Azimuth

http://www.bynav.com
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LOG NMEATALKER ONCE query NMEA talker

NMEATALKER GP force nmea to start with $GP

NMEATALKER AUTO
automatically choose $BD, $GP, $GN as

talker according to the positioning mode

DGPSTXID RTCMV3 query base station ID

DGPSTXID RTCMV3 1001 set base station ID

SETINSUPDATE ZUPT DISABLE
set filter update data, limited to advanced

users*

SETINSPROFILE LAND_BASIC set INS profile*

FREQUENCYOUT ENABLE 20000000

100000000 POSITIVE 1
set pulse signal output

DNSCONFIG 1 192.168.1.5 set Ethernet DNS server

GPSREFWEEK [WEEKNUM]

set GPS reference week, take effect after

saveconfig and reboot. It is to query

current configuration when without

parameters.

SAVEEPHDATA save current ephemeris data

SNRCUTOFF [SNR] set CNR limit（dB）, take effect after reboot

LOG SHIFRDATUM ONCE query coordinates shift parameters X，Y，Z

LOG COM1 BDSRAWNAVSUBFRAMEB

ONCHANGED

set com1 output BDS navigation sub-frame

data

LOG COM1 RAWGPSSUBFRAMEB

ONCHANGED

set com1 output GPS navigation sub-frame

data

LOG COM1 GPSEPHEMB ONCHANGED
set com1 output decoded GPS ephemeris

data

LOG COM1 IONUTCB ONCHANGED set com1 output Ionosphere parameters

LOG COM1 BDSIONOB ONCHANGED
set com1 output BDS Klobuchar model

Ionosphere parameters

LOG COM1 BESTPOSB ONCHANGED set com1 output BESTPOS

LOG COM1 SATVIS2B ONCHANGED set com1 output satellites in view

LOG COM1 TIMEB ONCHANGED output local time

LOG COM1 BDSALMANACB

ONCHANGED
set com1 output BDS almanac

LOG COM1 HEADINGB ONCHANGED set com1 output HEADING

LOG COM1 RANGECMPB ONCHANGED set com1 output compressed raw data
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LOG COM1 GLOEPHEMERISB

ONCHANGED
set com1 output GLONASS ephemeris data

LOG COM1 BDSEPHEMERISB

ONCHANGED
set com1 output BDS ephemeris data

LOG COM1 RAWEPHEMB ONCHANGED set com1 output GPS ephemeris data

LOG COM2 RTCM1074 ONTIME 1
set com2 output GPS pseudorange, carrier

phase and CNR once per 1 second

LOG COM2 RTCM1084 ONTIME 1
set com2 output GLONASS pseudorange,

carrier phase and CNR once per 1 second

LOG COM2 RTCM1094 ONTIME 1
set com2 output GALILEO pseudorange,

carrier phase and CNR once per 1 second

LOG COM2 RTCM1114 ONTIME 1
set com2 output QZSS pseudorange,

carrier phase and CNR once per 1 second

LOG COM2 RTCM1124 ONTIME 1
set com2 output BDS pseudorange, carrier

phase and CNR once per 1 second

LOG COM2 RTCM1134 ONTIME 1
set com2 output IRNSS pseudorange,

carrier phase and CNR once per 1 second

LOG COM2 RTCM1006 ONTIME 5
set com2 output base station position with

antenna height once per 5 seconds

LOG COM2 RTCM1033 ONTIME 10
set com2 output base receiver model

information per 10 seconds

LOG COM2 RTCMNAV ONTIME 1
set com2 output navigation message /

satellite ephemeris per 1 second

WORKFREQS [FREQ] [SYSTEM]

set work frequency, take effect after

reboot, when the SYSTEM filed is blank, it's

considered as full system, at this moment

you need to write all frequencies. Or query

current configuration when without value.

ECUFTOFF [elevation cut-off angle°]

Set elevation cut-off angle (°) of the

satellites used in the solution，take effect

after savconfig and reboot. When the

parameter is not set, it is used to query the

current configuration.

6.5 Base Station Configuration

6.5.1 Quick Set up

http://www.bynav.com
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Figure 5- 7 Base station set up diagram

Figure 5- 8 Base station RTCM correction data transmission

6.5.2 Method 1: Restore the default configuration and

reboot

Example: Assuming that com3 is connected and the serial port baud rate

matches (default 115200).

· rtktype base (set as base station)

· saveconfig (save configuration)

· freset (restore to factory settings, take effect after power off and

restart. The parameters will be switched to the default

configuration of base mode)

· rtktype (query the rtk mode, to confirm whether the above
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modification is in place.)

6.5.3 Method 2: Step by step configuration

Example: Assuming that com3 is connected and the serial port baud rate

matches (default 115200).

· rtktype base (set as base station)

· log com2 rtcm1074 ontime 1

· log com2 rtcm1084 ontime 1

· log com2 rtcm1094 ontime 1

· log com2 rtcm1114 ontime 1

· log com2 rtcm1124 ontime 1

· log com2 rtcm1006 ontime 5

· log com2 rtcm1033 ontime 10

· unlogall com3 (disable com3 output)

· log com3 gpgga ontime 1 (output gpgga words, frequency 1HZ,

which shows the number of satellites received and positioning

status)

· saveconfig (save configuration)

· log loglist (query output messages)
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6.6 Rover Station Configuration

6.6.1 Quick Set up

Figure 5- 9 Rover station set up diagram

Figure 5- 10 Rover station RTCM correction data reception

6.6.2 Method 1: Restore the default configuration and

reboot

Example: Assume that com3 is connected and the serial port baud rate

matches (default 115200).

· rtktype rover (set as rover station)

· saveconfig (save configuration)
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· freset (restore to factory settings, take effect after power off and

restart. The parameters will be switched to the default

configuration of rover mode.)

· rtktype (query the rtk mode to confirm whether the above

modification is in place.)

6.6.3 Method 2: Step by step configuration

Example: Assume that com3 is connected and the serial port baud rate

matches (default 115200).

· rtktype rover (set as rover station)

· log com3 gpgga ontime 0.2 (output gpgga words, frequency

5HZ)

· set other messages that need to be output

· saveconfig (save configuration)

* Note:

If you change the input format of the communication port from the

default AUTO to RTCM using the INTERFACEMODE command, some

commands will not be recognized or executed. You need to use the

INTERFACEMODE command again to change the input format to

AUTO or BYNAV.

6.7 Trajectory Display

The BY_CONNECT also provides a graphical interface that allows users to
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easily see the receiver's positioning and heading result. The specific

operation process is as follows:

Figure 5- 11 Settings

Figure 5- 12 software interface

The status bar in the bottom shows the time (GPST), epoch, baseline

length, positioning status and percentage. The positioning status is

represented by different colors and numbers: 1: FIX-fixed solution, 2:

FLOAT-floating solution, 3: SBAS-star base enhancement, 4:

DGPS-pseudorange differential, 5: SINGLE: single point solution.
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7 FIRMWARE UPGRADE

Certain design deficiencies or inadequacies that may exist in products

may be improved by version iterations, so the board needs to upgrade

the firmware to improve performance. The firmware upgrade package

can be downloaded from BYNAV official website. The steps are as

follows:

1. Open the upgrade software BY_CONNECT, select the correct serial port

and baud rate and click “OPEN”.

2. Select the "****.dat" file to be burned into, double-click the file to enter

the upgrade interface.
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4. After confirming that the upgrade file is correct, click the "Upgrade"

button.

Note: After clicking the “Upgrade” button, confirm the communication

link works. If the communication fails, the following window will pop up.

You need to try again after checking that the communication link is

normal.
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If the communication is normal, enter the upgrade interface, as shown

below:

When the upgrade progress reaches 100%, the software starts to count

down. At this time, the upgrade is not completed yet. Do not power off. If

failed, you need to reopen the BoardUpdate.
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If the upgrade is successful, the following pop-up window will appear.

Finally, close the serial port, board or enclosure and then reboot.

When choosing to upgrade via Ethernet port, you only need to switch the

connection mode. Pay attention to setting the correct IP address and

port number. The operation steps are the same as above.
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8 FAQ

Table 7- 1 FAQ

Abnormal

satellite

reception

Signal

interference

Spatial signal interference: GPS jammer (truck),

RDSS short message transmission,

anti-interference test, radar test

Local device interference: electromagnetic

interference from other defective electronic

devices, power supplies, electronic dogs, etc.

Sky canopy or multipath

Antenna hardware failure

Cable connection: connector is not tightened

Parameter

configuration

Working mode configuration

(primary-secondary, frequency, etc.)

Hardware

Board antenna feed failure

Check if the board temperature is too high (there

is temperature data in the log)

Power supply interference

Unfixed

solution

Few satellites tracked or low carrier-to-noise ratio

Signal

interference

Spatial signal interference: GPS jammer (truck),

RDSS short message transmission,

anti-interference test, radar test

Local device interference: electromagnetic

interference from other defective electronic

devices, power supplies, electronic dogs, etc.

Sky canopy or multipath

Parameter

configuration

Base was used as rover

Working mode configuration

(primary-secondary, frequency, etc.)

Configuration error in differential serial port

baud rate

Glonass frequency difference is not calibrated

Differential Differential data not received
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data Differential data garbled (incorrect baud rate)

Differential data protocol is not compatible

Base station

configuration

Base station coordinate configuration is

abnormal

10Hz data is too large for base station

Configuration error in base station differential

serial port baud rate

Few satellites in base station

Antenna
Antenna hardware failure

Antenna does not support B2 or L2 frequency.

Cable

connection

Loose or abnormal connection

Cable damage

Cable attenuation is too large

Connector damage

Power supply interference

Poor or

unstable

performance

Base station

issue

Base station does not

match

Frequency unmatched

Incompatible

Version failure

Base station coordinates configuration is

abnormal

Distance to base station is more than 15km

Differential link

Sky canopy or multipath

Signal

interference

Spatial signal interference: GPS jammer (truck),

RDSS short message transmission,

anti-interference test, radar test

Local device interference: electromagnetic

interference from other defective electronic

devices, power supplies, electronic dogs, etc.

Table 8- 2 Troubleshooting

1. Check

LOG

Check satellite

reception is

abnormal or

not

Satellite reception " CnrMB1_ 04: 39; CnrSB1_04:84;

SlipB1_04:00 01" generally carrier-to-noise

ratio >35, slip < 3

Unblocked satellite number B1/B2: 8-12, L1/L2:

8-10, G1: 4-6
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Satellites with a carrier-to-noise ratio of 35 or higher

will not repeatedly lose locks.

It’s normal if most slip is 0, non-zero means that

there are cycle slip or half cycle slip due to

interference

Is there a single point solution (latitude and

longitude), the number of available satellites ns>15

Check

differential

data is

abnormal or

not

Check differential data: diff age: 1.100 indicates

that differential data was received 1.1 seconds ago.

If there is no such message, or the value is large,

there is no differential data available.

Check differential data reference coordinates: check

if there is "no base station position" output, if yes, it

means that the base station does not broadcast

base station coordinates

Check the differential data quality: "RTCM sys=0x25

obs=21 + 21 -> 21", where 0x25 represents the total

value of 3 systems (GPS 0x01, GLO 0x04, BDS 0x20

are added), the value after*->" represents the

number of satellites tracked in this available

differential data. If the value is <15, it means the

base station may be occluded or improperly

configured.

Check the differential data matching: "no

double-differenced residual" or "not enough

double-differenced sat ns=3 P=2700.000" in the log

means that the base and rover receive fewer

identical satellites, properly due to improper

occlusion of the base station or improper

configuration of the frequency

The differential data residual is too large: it should

be released

Advanced

analysis:

Increase LOG

level to analyze

Slip detected (sat=33…

Indicates that a cycle slip is detected. If there is

always cycle slip in many satellites, is there any

interference?
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"BYNAV LOG 3"

(large data,

need baud rate

up to 921600)

Check correction data frequency transmitted by

base station, if it includes the frequency we need?

-decode_ rtcm3: len=184 type=1124 BDS

-rtcm3 1124: signals=L1,L71 B1+B2； B3 为 L6I

-decode_rtcm3: len=146 type= 1074 GPS

-rtcm3 1074: signals=L1C,L2C L1+L2

-decode_ rtcm3: len= 92 type=1084 GLONASS

-rtcm3 1084: signals=L1C G1

-decode_ rtcm3: len= 39 type=1114 QZSS

-rtcm3 114:1 signals=L1C,L2C L1+L2

-outlier rejected (sat= 61- 63 L1 v=-37.544)

-ddbias outlier rejected1 sat=1 b=-994775.54

var=0.0259

The residual is large. Check the b.

base station coordinates are correctly configured? Is

there any occlusion?

Is the Glonass frequency difference corrected?

2. Check cable connections

3. Replace device

4. Replace antenna

5. Change test location

6. Change the platform where the device is located (such as vehicles, power

supplies, etc.)

7. Try other GNSS receivers or mobile phone to check GPS or BDS carrier-to-noise

ratio is normal or not

8. Change to other devices

9. Change the base station (set up a base station by yourself)
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Disclaimer

This manual provides information about products of Hunan BYNAV Technology Co., Ltd.
(hereinafter referred to as BYNAV). It does not transfer any rights or licenses of the
company or third parties, including but not limited to patents, copyrights, trademarks, and
proprietary rights in any form. At the same time, BYNAV makes no warranties, express or
implied, regarding the sale or use of its products, including but not limited to the suitability,
marketability or infringement liability for intellectual property rights in copyrights, patents,
etc. None of them is guaranteed. BYNAV is exempt from liability for problems arising from
connection or operation that are not required by the manual. BYNAV may modify product
specifications and descriptions without prior notice if necessary.
Certain design deficiencies or inadequacies that may exist in products may be improved by
version iterations and may result in differences between the product and published
specifications. The latest product specifications are available upon request.

© Copyright 2013-2023 Hunan BYNAV Technology Co., Ltd. All rights reserved.

ADD: Building 12, Phase 1, Zhongdian Software Park, No.39 Jianshan Road, High-tech Zone, Changsha,

Hunan 410205, China

TEL: +86-731-89566634

E-MAIL: en@bynav.com

Webiste: www.bynav.com

HUNAN BYNAV TECHNOLOGY CO., LTD
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