
INS402 EVK User Manual

1 Introduction

This document describes how to use INS402 EVK over CAN, including the following parts:
 Installation of INS402 EVK.
 INS402 Parameters configure.
 Analysis of INS402 output data

2 Installation

2.1 HW Components

INS402 EVK HW include following components (CAN Communication):
1: INS402
2: RF convert cable(FAKRA-K-Type-C / SMA-K) x 2
3: Active Multi-constellation Multi-band GNSS Antenna x 2
4: Wire Harness Connector
5: 12V DC Adapter with 5.5 mm x 2.1 mm Jack

2.2 Connection

 Mount the 2 antennas to a secure, stable structure with a clear view of the sky, for best
performance the distance between master and slave antennas should be at least 1m.

 Connect antennas to the RF terminals(The master antenna should be connected with the RF
connector which is near the main connector, the other RF connector for the slave antenna).

 Use wire harness connector to connect the main connector of the INS402 and CAN.
 Connect RS232 port to BASE_RTCM data provider device to receive RTCM.
 Connect the jack from the wire harness to the 12 V power adapter and connect the power

adapter to a power supply



3 Configuration

]

INS402 has 18 IDs need to be configured.“Set user configuration” is used to configure data value
based on configurations id, please use “Save configuration” command if you want to save it
permanently.

3.1 Main antenna lever arms

ID Configuration Unit Factor Offset Comments
1 Pri_lever_arm_x m 0.001 -30(m) Master Antenna position under NED

coordinate system (forward-right-down vehicle
frame), reference point of INS402 is origin

point (0,0,0). Same coordinate system is used
for below points.

2 Pri_lever_arm_y m 0.001 -30(m)
3 Pri_lever_arm_z m 0.001 -30(m)



3.2 Vrp lever arms

ID Configuration Unit Factor Offset Comments
4 Vrp_lever_arm_x m 0.001 -30(m) Vehicle reference point position.

vrp is the position where odometer speed
come from, which would be the center position
of 2 rear wheels if your speed comes from 2
rear wheels.

5 Vrp_lever_arm_y m 0.001 -30(m)
6 Vrp_lever_arm_z m 0.001 -30(m)

3.3 User lever arms

ID Configuration Unit Factor Offset Comments
7 User_lever_arm_x m 0.001 -30(m) Interesting point position, it could be the

position of one antenna or any position you
want. INS will send out the specified position in
output packets.

8 User_lever_arm_y m 0.001 -30(m)
9 User_lever_arm_z m 0.001 -30(m)

3.4 Rotation

ID Configuration Unit Factor Offset Comments
10 Rotation_rbv_x deg 0.01 -180(deg) Rotation angles to align IMU body frame to

vehicle frame, in order Z->Y->X11 Rotation_rbv_y deg 0.01 -180(deg)
12 Rotation_rbv_z deg 0.01 -180(deg)

3.5 Slave antenna

ID Configuration Unit Factor Offset Comments
13 Second_lever_arm_x m 0.001 -30(m) Slave Antenna position under NED

coordinate system(forward-right-down),
reference point of INS402 is origin point
(0,0,0).

14 Second_lever_arm_y m 0.001 -30(m)
15 Second_lever_arm_z m 0.001 -30(m)

3.6 Other configuration

ID Configuration Unit Factor Offset Comments
22 Dual ant switch - 1 0 0-Disable heading calibration

1-Default. Enable heading calibration
23 Baseline length m 0.001 -30(m) Distance between the 2 antennas (prefer >

1m)
24 Heading calibration deg 0.01 -180(deg) Compensate the small angle (from master

to slave) bias caused by lever arm
measurement accuracy.



Take example:
The calibration angle should be -0.5deg,
when actual heading(89.5deg) different
with calculated heading(90.0deg) based on
current lever arms

3.7 Configuration Method

Set user configuration
PGN: 0xFF50
Direction: Other node to INS (set user configuration), or INS to Other node (feedback)
CAN ID Byte0 Byte1 Byte2 Byte3
0x18FF50XX Destination

address
Index of
configuration

Unsigned Data-
LSB

Unsigned Data-
MSB

Save configuration
PGN: 0xFF51
Direction: other node to INS
CAN ID Byte0
0x18FF51XX 0x64(address of INS)

Example of ID and payload:
0x18FF5000 payload: 64 01 44 7C: 0x7C44 = 31812 * 0.001 + (-30) = 1.812 m

4 Data Analysis

4.1 Data decode

INS402 CAN1 output data include INS message, You can refer to chapter 3.3 of INS402 Interface
Document for specific protocol.

Example of output data decode:

PGN: 0xFF06
Direction: INS to other node
Name Start

bit Length Bit Value
Type

Byte
Order Range factor offset Unit Conversion paraphrase



INS_ Latitude 0 32 Unsigned Intel [-180,180] 0.0000001 -180 deg E=N*1e-7-180 latitude

INS_Longitude 32 32 Unsigned Intel [-180,180] 0.0000001 -180 deg E=N*1e-7-180 longitude

Calculation Example:
Latitude Hex = 7E0F7E4E = 2114944590
Latutude = 2114944590 * 1e-7 -180 = 31.494459

4.2 DBC File

Please download DBC from link:
https://navview.blob.core.windows.net/forum/upload/ins402_can_20230327-lfqnksz1.dbc

https://navview.blob.core.windows.net/forum/upload/ins402_can_20230327-lfqnksz1.dbc
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