FORSENSE
JRNE R 352

Tactical MEMS 6 degrees
of freedom inertial sensor

FSS—-IMUP8 Product manual

Features

Tactical grade MEMS gyroscope
¢ (.5%hr Bias instability instability
e 0.1°/1hr Angle random walk

o 30%hr temperature drift (-40 ~ B5°C,
<=1°C/ min@1a)

Tactic-grade MEMS accelerometer
® 20pg Bias instability instability
e 0.035m/s/vhr velocity random walk

® 1mg temperature drift (-40 ~ 85°C,
==1°C/ min@1a)

Large range of fine temperature

compensation

® -40°C to B5°C temperature

compensation
® Fine temperature calibration

Independent turntable calibration

® |ndependently calibrate each module:

sensitivity, Bias instability, non-orthogonal

errar

® Provide user calibration installation

error interface

High strength working condition

tolerance

® Strong impact tolerance: 2000g

(0.5ms, half sine, 3 axis)

® Strong vibration tolerance: 10g
(10~2KHz, 3 axis)

o Full temperature environment stable
operation: -40°C ~ 85°C

® 100% magnetic shielding

Real-time and flexible digital interface,

small size

¢ Configurable output sampling rate up
to 1KHz

® Support for serial 422
® 386744 8721 .5mm, weighs about 589
Product Overview

IMUPS is a 6-DOF MEMS inertial sensor
module built by FORSENSE Technology. It
Is equipped with three-axis gyroscope and

acceleration information as standard.

High precision, high resolution, can
capture subtle vibration and tilt. Large
range output makes motion perception
possible under large dynamics. All
modules are equipped with ulira-wide
temperature range of fine warming and

independent calibration before delivery, so
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that each module can play stably in
various extreme conditions, while ensuring
the performance of all products is highly
consistent.

Application field
® Aerial mapping

On the basis of standard performance and
output parameters, FORSENSE also
provides customized software and LOGO
customization services for your special

needs, to help you in the product!
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1. Performance parameters

1.1 Key indicators of gyroscope

Table 1 Key indicators of gyroscope

Parameters Test Minimum Typical Maximum Units
conditions/Remarks value value value

Measur ing range + 300 /s

Bias instability @25 ° G, ALLAN 0.5 “/hr

instability variance, 1o

Bias instability National military 2 “/hr

stability standard, 10s smooth

Bias instability National Army mark 3 “/hr

repeatability

Resolution 0. 0041 °fg

Non—orthogonal 0. 02 deg

between axes

Internal low-pass Software adjustable 10 75 Hz

cutoff frequency

Sampling rate 1000 Hz

Measuring delay 7.2 ms

All temperature -40°C to 85°C 30 “/hr

range Bias =1°C7 mindlc

instability

change

Random Walk @25 ° G, ALLAN 0.1 =/
variance, 1o

Calibration 1.0 Yo

coefficient error

Calibration 50 ppm

coefficient
nonl inearity

Mote 1o change in zero deviation of total temperature at 1:1 °C/ min

Mote 2: IEEE standard, Allan variance curve given at static 25°C environment

1730
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1.2 Key indicators of accelerometer

Table 2 Key indicators of accelerometer

Parameters Test Minimum  Typical Maximum  Units
conditions/Remarks value value value
Measuring range Plus or OCptional a

minus | =20

B
Bias instability @25°C, Allan Varance, 20 Mu g
instability 1c
Bias instability Mational military 20 Mu g
stability standard, 10s smooth
Bias instability Mational Army mark 20 Mu g
repeatability
Resolution 0.0E16 mg
Mon-orthogonal 0.0z deqg
between axes
Internal low-pass Software adjustable 5 Hz
cutoff frequency
Sampling rate 1000 Hz
Measuring delay 72 ms
Full temperature -A0°C ~ 85°C 10 mg
range zero =1°C/ min@lo
deviation variation
Random Walk @25 ALLAMN variance, 1 0.035 m/s/vhr

sigma
Mote the total temperature zero deviation change 1o at 1:1 *C/ min

Mote 2: IEEE standard, Allan variance curve given at static 25°C environment

Z/30
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FIG. 1 ALLAN variance typical curve of gyroscope
Gyroscope -- Allan variance
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2. External structure

Figure 3 Outline structure and size (unit: mm)
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Figure 4 Location of IMU measurement center (unit: mm)
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3. Specifications

3.1 Maximum absolute rated value

Table 3 Absolute maximum rating

Parameters Levels Remarks
Storage temperature And 55 °C o 80 °C
WSUP to GMND -05-65V
Use temperature 40 -+ 85°C
RAD+/R¥D- to GMND f5Vio 125V Match resistance 12062
R¥D+ to RXD- =BV
TAD+/TXD- to GMND T5Viol125V
ExtTrig to GRD D3V-TV
MRST to GRD D3V-TV
DATA READY to GND D3V-TV
3.2 EMC
Table 4 EMC
Test ltems Test criteria
CE Comply with EN35032 CISPR 16-2-1
Cs Comply with EN55035 EM(IEC)61000-4-6
EFT Comply with EN35035 EM(IEC)E1000-4-4
RE Comply with ENS5032 CISPR 16-2-3
R5 Meets ENSE035 EN(IEC)E1000-4-3
ESD Complies with EM55035 EN(IEC)61000-4-2

3.3 ESD Rating

Table 5 ESD rating

W (ESD) Electrostatic Test mode Test Criteria Test grade
discharge Contact Comply with EN(IEC)61000-4-2 8 KV
discharge
Air discharge +]15 KV

6/ 30
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4 Electrical characteristics

Table 6 Electrical characteristics

Farameters  Conditions  Minimum Typical Max Units
Power input 4.5 ] hh A"
Fower 07 W
Storage -5h 90 °C
temperature
Use -40 85 C
temperature
R5422 input 120 Q
resistor
RESET High 23 v
(NRST PIN)
Low 06 W
NRST 47 KQ
Internal
pull-up
resistor
Data Ready 3.3 A"
ExtTrig High 23 A"
Low 06 W

Mote: When the supply voltage is higher than 6V, the internal voltage protection circuit
will cut off the power supply and the device will enter the reset state until the voltage

returns to the operating condition and resume work.

T3
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Figure 5 Pin schematic

A ALLL.

00000OCS

Z

5 Pin definition

-8 VIN

-7 NC

-6 GND

- 5 NRST

-4 DATA READY
-3 NC

-2 422 RX_B
-1422 TX Z
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Table 7 Pin definitions

FORSENSE
1 SRS

Fin Serial number Fin name Fin description
1 422 TX 7 RS-422 TXD-
2 422 RX_B RS-422 RXD-
3 NC Mot pick up
4 DATAREADY Data Ready
5 NRST External hardware reset
input, internal pull-up
6 GND Signalland
7 MC Mot pick up
8 VIN Fower input, +5V input
9 422 THY RS-422 TXD+
10 422 RX_A R5-422 RXD+
11 ExtTrig External trigger pps
12 GND Fower ground
13 GND Fower ground
14 ne Mot pick up
15 GND Fower ground

g/
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6.Recommended connection method

Figure 6 Block diagram of normal acquisition mode

5V
-
RXD+ (e TXD+
RXD- I TXD-
I*ﬂ) TXD+ | RXD+ P8
TXD- | RXD-
IRQ i< DATA READY
L
Figure 7 Block diagram of trigger acquisition mode
5V
-
RXD+ ¢ TXD+
RXD- |g TXD-
TXD+ » RXD+
I*J-L TXD- p| RXD- P8
IRQ > DATA READY
External Trigger pi Extirig

1030
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7. Serial communication protocol

Examples of serial port protocols based on QT, ROS, and STM32:
https://data.forsense-imu.com/page/download.htm

The serial port communication supports two modes: Stream Mode and Command
Mode. The IMU enters the corresponding mode according to the mode value

configured by parameters after the initialization is complete.
Stream mode: Periodically output AHRS data at a fixed frequency;

Command mode: In this mode, the periodic output is stopped, the user communicates
with the IMU by sending commands, and the sensor data, status, parameters, efc.
can be obtained through the GET command, and the parameters of the IMU can also

be configured.

7.1 Parameters of serial port interface

Table 8 Serial port parameters

Transmission rate range 115200bps to 1.5Mbps
Default transfer rate 115200bps
Start bit 1 bit
Data bits 8 bits
Stop bits 1 bit
Parity check There is no

11738
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7.2 Packet Format
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The packet structure of IMU output and user input is composed as follows:

Table 9 IMU output and user input data structures

Offsets  Data
tvpe

] uintd

1 uintd

2 uintle

3

4 uintle

5

3] uintd

B+n Uint32

7+n

8+n

O+n

Mame

Frame Header 1
Frame header 2
D low

ID high byte

Data length low

High data length

Payload (n bytes)

CRC_CEHCK
(32-bit data low byte)

CRC_CEHCK
(Low byte in 32-bit
data)

CRC_CEHCK
(High byte in 32-hit
data)

RC_CEHCK
(32-bit data high byte)

Description

MU Cutput frame headers: Cxdd, Ox55
User input frame header; 0x55, OxAd

The lower byte of the COM frame D
The upper byte of the COM frame ID

The lowest byte of the COM
communication frame length,

lerngth is the number of bytes carried by
payload, that is, n

The high byte of the frame length of the
serial port communication,

length is the number of bytes carried by
the payload, that is, n

Data load
CRC checl

Mote 1: Data is transmitted in small-endian format, with low bytes first and high bytes

last

Mote 2: The initial value of cre32 is 1. CRC calculation does not include all the data of

this frame itself. See the end of the document for table lookup calculation

12738
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7.3 Data Flow frame -- AHRS data
Table 10 AHRS data format of COM

Frame Frame D length payload Frame tail
Headers Headers
Data type uintd uintd uintle uintle Al uint32
Coding TV O35 0002 Ox002C crc32
Table 11 COM A1 load data format
offset Mame Data type Units Description
0 timer uint32 Mu s Time scale
4 ! / ! !
8 ! / ! !
12 ! / /! !
16 ax float Q H-axis acceleration
20 ay float g Y -axis acceleration
24 ar float Q £-axis acceleration
28 O float "l X axis angular velocity
32 gy float "5 Y -axis angular velocity
26 az float "l £ axis angular velocity
A0 temp float "C IMU chip temperature

Example: Get AHRS data stream:

AAS5 02 00 2C 00 6D 89 16 05 8F C2 65 40 14 AE 07 BF 5C OF B2 43 25 06 81 3D
BC 7413 3C60 ES 80 BF EC 5138 BD OADTA3BB CDCCCCBCDTA3EE 41 0C
BF 84 80

The analysis is as follows:
Table 12 Serial port A1 gets AHRS data stream

Description

1M

Length

Time scale

Pitch Angle

Roll Angle

Raw Value

0200

2000

BDEB1E0S

BFC26540

1AAEOTBF

Analytic

value

02

A4

85363053

350 °

053°

Description

Y -axis
acceleration
Z-axis
acceleration

X axis angular
wvelocity

Y -axis angular
velocity

£ axis angular
wvelocity

1z /38

Raw Value

BCT74133C

BOESBOBF

EC5138BD

DADTAZBB

CDCCCCBC

Analytic value

0005 g

1007 g

0045 ° /s

0.005° /s

0025°/s
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Heading SCOFB243 35612 " imu chip DTASEE4AL 2083 °C
Angle temperature
H-axis 25068130 0063 g crod2 Check QCBF2480 2156183308

acceleration

7.4 Command Mode GET Output -- System status

Table 13 COM system status data format

Frame Frame D] length payload Frame tail
Headers header
Data type uintd uintd uintle uintle =1 uint3?2
Coding Oty (55 O=00FF I crc3?

Mote 1: Depending on the IMU model, the length of this frame will vary, all represent

the length of 51, need to be confirmed according to the imu model.

Table 14 COM 51 load data format

offset MName Data type Description

0 Software_ver uint32 software version number

4 Hardware_ver uint32 Hardware version number

8 = uintle Reserved bytes

10 snl wint32 First SM number

14 snl uint32 second S

18 s5n2 uint32 Third SM

22 Board_version uint32 Baseboard version number

26 Rev[1E] Uintd All that follows is reserved bytes

Mote 1: Reserved bytes vary based on the imu model. The IMUG14E is 16 bytes.

For example, obtain the IMU status

Enter data: 55 AA01 00 18 00 00 00 00 00 0O 00 00 00 00 00 00 0O 00 00 00 00 0O
000000O0DOOCOCOOOODO0DOOOOODOOOOOOOOODOOOOOOOOBDDE 3134

Response data: AAS5 FF 00 2A 00 1F 39 03 00 65 6F 01 00 50 83 30 333555 34
5015FF BF 5F FFFF 50 83 FF 1F 29 00 00 00 00 EODO 07 1017 08 50 DO 37 10 3B
TAC30002

Based on the response data, the resolution yielded software version number
211231(1F 39 03 00) and hardware version number 94053(65 6F 01 00}.

7.5 Command mode GET output -- read the parameters

14 /38
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Table 15 Serial port parameters input data format

Frame Frame 1] length payload
header  Headers
Data type uintd uintd uintle uintle Pl
Coding 55 Doy 00006 Ox0018
Table 16 QOutput data format of serial port parameters
Frame Frame D length payload
headers Headers
Data type uintd uintd uintle uintle P1
Coding OeAd 055 7530 Ox0018

FSS-IMUP8 Product Sheet

Frame tail

uint3?
crca?

Frame tail

uint32
crca?

Mote 1: When reading Parameter, the MU will disable the data stream. After the setting is complste, the
data stream needs to be restarted.

offset
0

4

8

12

16

20

Param3

8
]
10
21
31

Example:

Table 17 Load data format of COM P1

Mame Data type Description

Paraml float Obtained Parameter (input data can be ignored)
Param?2 float Keep, default to 0

Parama3 uint32 set the Parameter index

Paramd uint32 Feserved, the default value is 0

Param5 Int32 Keep, default is 0

ParamB Int32 Keep, default is 0

Table 18 Index table of Parameter of COM P1 load

Paraml

The COM outputs the baud rate. The following baud rates are
supported

115200, 230400, 460800, 921600, 1500000

Coordinate system orientation (see Table 25 Coordinate Systemn
Ornentation correspondence table)

X-axis gyro zero bias calibration results, GYRO_X_OFF
Y -axis gyro zero bias calibration results, GYRO_Y_OFF
Z-axis gyro zero bias calibration results, GYRO_Z_OFF
AHRS output frequency, default 100Hz

Internal filter configuration, define the same SPI FILTER_CTRL table
Get AHRS output frequency

Units

bps

Input data: 55 AA 06 00 18 00 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 00
150000 0000 00 00 00 00 00 00 00 00 00 00 0000 00 0000 00 DO 0000 DO 0000 DO 0D 0O
00 00 66 CB 46 AC

Response data: AA S5 30 7518 00 00 00 00 48 42 00 00 00 00 0D 00 00O 0D 15 00 00 00 00
00 00 00 0D 00 00 00 00 00 00 00 00 00 00 00 0000 00 00 00 00 DO 00 00 DO 0000 DO 0D 0O
00 0D 00 0000 00 00 00 DO 00 0O 00 00 0D 00 OD 00 0D 00 00 0O 00D 00 00 31 2F AZ DA

15738
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According to the response data, the analysis results in an output frequency of S0hz (00 00
48 43,

7.6 Command Mode SET command

Table 19 Syntax of the COM input command
Frame Frame D length payload Frame tail
header Headers
Data type uintd uintd uintle uintle R1 uint32

Coding 0x35 OxAA CMD 0x0018 cred2
Mote 1: For details about the relationship between ChD and R1, see the R1 load Parameter index table

Table 20 Load data format of COM R1

offset MName Data type Description

0 Paraml float set Parameter

4 Param?2 float Keep, defaultto O

8 Parama3 uint32 set the Parameter index

12 Param4 uint32 Reserved, the default valueis O
16 Param5S Int32 Keep, defaultis O

20 Paramg Int32 Keep, defaultis 0

Table 21 Index of Parameter of the COM R 1 load

CMD  Paraml Param3  Description

1 0 0 Trigger to get system status data once

2 0 0 Trigger to obtain AHRS data once

3 <mode= 0 Set output Mode: Mode=1, data stream output AHRS
Mode=100 to disable data stream mode and enter COMMAD
mode

5 0 0 Save the current Parameter to FLASH

3] 0 <yalue= Read Parameter, value is the index of the Parameter to be

read, that is, Plindex, see the COM response output -
Farameter read

For example, if you want to read AHRS output frequency
(ODR), set value=21

For example, to read the baud rate of the COM, set the value
to 2

For example, if you want to read the internal filter, set
value=31

For example, if you want to read the coordinate system

16 /38
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orientation, set value=4
] 0 0 Perform a software restart

14 <yalue= 3 To set the baud rate of the output of the COM, the valid value
in bps value is:
115200,230400,460800,921600,1500000
If value is other values, the default valueis 115200bps
The baud rate Parameter takes effect only after the system
restarts.
Procedure for setting the power-off: Set the baud rate, save
Parameter to the flash, and reset the software

14 <yalue= 21 Set the pericdic AHRS data output frequency, common values
in Hz value are;
110,50,100,200,500,1000
Recommended mapping between output frequency and
COM baud rate
1000Hz: 921600bps
S00Hz: 460,800bps
200Hz: 460800bps
250Hz: 460800bps
100Hz: 115,200 BPS

14 <value= 31 Internal filter configuration, defined as 5P| accelerometer and
gyro filter configuration, default O=BB, i.e. 4THz

14 <yalue= 4 Set the orientation of the IMU coordinate system. The value
ranges from 101 to 124, For details about the orientation of
the IMU coordinate system, see Table 25

Mate 1: Please note that all values in this table are in decimal
Mote 2: The host computer command generator function can be used to generate corresponding
commands to send, see the use of the host computer section of this manual

For example, to enable AHRS output:

Enter 3in CMD ID and 1 in Parameter 1. The generated hexadecimal array can be

filled into the COM assistant or program array and sent to the IMU.

1y /38
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St Tms

55,aa,03,00,18,00,00,00,80,31,00,00,00,00.00.00,00,00,00,00,00,00,00,00,00,00,00,00,00,00.52 45 8e 8

CMD 1D

1 1 2 0 3 Q

4 o L] 0 & 0
i Bikdd

lg /38
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7.7 Command Mode output -- User command response

Table 22 Setting Parameter COM response data format

Frame Frame ID length ACK Param3 Frame
header header end
Data type uintd uintd uintle uintle uintle uintle uint32
Coding Oty C=E5 Cx7530 (0004 (7534 Parameter croas
index

Table 23 Reserved Parameter serial port response data format

Frame  Frame ID length ACK result Frame

header header Tail
Data type uintd uintd uintle uintle uintle uintle uint32
Coding O A Ox55 Cx7530 C0004 w0005 C=01 crodd

Table 24 Data format of COM user command response

Frame Frame D length command result Frame
header header Tail
Data type uintd uintd uintle uintle uintle uintle uint32
Coding Ol Ox55 O=0064 O=0004 Command Cx01 crca?
[

Example: Set the output baud rate of the COM to 115200

Data input- 55, AA 0 e, 00,18,00,00,00, E1,
47.00,00,00,00,03,00,00,00,00,00,00,00,00,00,00,00,00,00,00,00,562B,4d, 93
Response data: AA S5 3D 7504 00 34 75 03 00 A7 96 2A 54

Set the periodic AHRS data output frequency to 100hz

Input data: 55 AA OE 00 18 00 00 00 00 C8 42 00 00 00 00 0O DO 0O 0D 15 00 00 0O
00 00 0O 0O 0O OO0 OO0 0O 0O OO 0D OO O0OOOOO0OOD0DOODOOOODODOODODOOOODOD
00 00 0O DO 0O OO OO 00 00 00 DAZB 2C 8D

Response data: AA S5 3D 7504 0034 751500 70 2D B2 48

Savethe current parameter to FLASH

Enter data: 55 A4 05 00 18 00 00 00 00 00 0O 00 00 00 00 00 00 00 0O OO0 00D 00 00 0O
00 00 0O 0O 0O OO0 00 00 00 0O 0000 0D OO0 OO0 ODDOOOOOODODOOOODODOCY2FE6 32

Response data: AA 55 3D 7504 00 05 00 01 00 5SACFB17C

Set output mode to AHRS data stream

Input data: 55 AA 03 00 18 00 00 00 00 80 3F 00 00 00 00 00 00 00 0O OO0 00 00 00 0O
00 00 0O 0O 00 OO0 OO0 0O 0O 0O 0000 000000 OOODOODOOOODODOODODOOOODOD
00 00 00 00 52 De 8E E&

Response data: AA 55 64 00 04 00 03 00 01 00 E7 87 E3AD

los38
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8. Time synchronization

With time synchronization, you can ensure that the internal clock of the device is
consistent with the external time reference, which can eliminate the time deviation due
to clock drift:

In a system with multiple devices working together, the time stamps of all devices will
be based on the same time benchmark, which helps to ensure data consistency and

accuracy.
At present, this module provides two methods of time synchronization:
1. Access pps signal +rmc message,

2. Synchronize time on the host using the DRDOY signal

8.1 Connecting PPS Signals and GPRMC Packets

8.1.1 Hardware connection

(1) Connect the IMU to the RTK baseboard according to the connection diagram.

GH —] GHE

RX1 e 1 IMLUFE

F8 Connection diagram

207308
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8.1.2 RTK configuration requirements:

GPRMC 10HZ

Disable inertial Mavigation Assistance-related functions of the RTK board Turn off

other statements.

PPS second pulse: 1s once, rising edge triggered, pulse width 5ms, aligned to UTC

time. High level must not be higher than Sv.
Make sure that the baud rate of the RTK serial port is the same as that of the IMU.

Connect the RTK baseboard to the host, open the serial assistant, and enter the

instructions successively:
CONFIG (View the baud rate configuration)
config com1 115200 (corresponding to IMU baud rate)

saveconfig (Save parameters)

8.1.3 How to Confirm whether time synchronization is

successful:

The steps to confirm are as follows:
Before synchronization, count the value of the IMU itself in ms format

After synchronization, it will become the truth value after UTC conversion in ms,

taking the truth value 43767630ms as an example
To convert the given ms value fo s:

43,767 630ms= 43,767 63s

To convert s to h, min, and s:

First, divide the number of seconds by 3600 (1h=3600s) to get the number of hours

and the number of seconds remaining.
43,767s = 3600 = 12h__. 5675 (rounded)

Mext, divide the number of seconds left by 60 (1min=60s) to get the number of
minutes and the number of seconds left.

567s = 60 = 9min... 27s (rounded)

Collate the results:

21,38
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Combine the h, min, and s from the steps above, along with the initial decimal part, to

formthe final UTC time representation (hhmmss._sss).

The final UTC time representation is: 120927.63

2. The timestamp interval varies according to the set IMU Update Rate.

For example:

When the IMU Update Rate is 10Hz, the corresponding timestamp interval is 100 ms.

In this case, the timestamps will be sent at a frame interval of every 10 ms to ensure

synchronization with the IMU data. The following is an example

- O BCCY.SOCL, gyTo, gyroy.gyroz temperature, roll pitch,yaw, me. my, mz
4376TEI0,9.000911493,-0.00593111,-0.999837,-0,112592,0.0775201 -0.239427 37.375,0.37371,000374005,359.763
AITETE40,4.00104866,-0.00639931,-1.00023,-0.11155,000945329,-0.198418,37.375,0.372709,0.0378392 350.763
AITETE50.9.0010143,-0.00654209,-1.007144,-0.143203,000859424,-0.1875309,37.375,0.372681,0.038661,359.763
009737048, -0.00638983,-1.00176,-0.166009,0.092228,-0.200648,37.375,0,372481,0.0390947 359.763
43T6TET0,9.00147 395 -0.00683136,-1.001,-0.192246,-00001T8328,-0.157266,37.375,0.372781,0.0399402,359.763
A43TETEE0,.9.00223095,-0.00695176,-1.00109,-0,0757 27 3, -0.0002.26222,-0.138093,37.375.0.372781,0.0395402,359.763
417676090,9.00127585,-0.00571409,-1.00053,-0.173622,0.0492768,-0.163678,37.375,0,373524,0.0425388,359.763
A3TETTO0.9.00074174,-0.00655202,-1.00021,-0.115697 0L00013 187 3,-0.160155,37.375,0.372256,0.04 3001 1,350.763
A3767710,9.00167231,-0.00625515,-1.00077,-0. 1961 35,-0.000426489,-0.177769,37.375,0.372131,0.0433163,359.763
A3I76TT20,9.00185977,-0.0061884,-1.00042, -0.224989,-0.0107625,-0.0937578,37.375,0.371704,0.0457214,359.763
A3T6TT30,9.00024303,-0.00667565,-1.00119,-0.252968,0.0338021,-0.143835,37.375,0.371704,0.0457214,359.763
43T6TT40.9.000261399,-0.00675453,-1.00142,-0.221033,0.0705242,-0.198763,37.375,0.37201,0.0447791,359.763
AITETTS0,9.000898074, -0.0062787T,-1.00137,-0.145918,0.0208479,-0.177816,37.375,0.372149,0.0439285,359.763
AITETTEOQ.001 14561, -0.006327T68,-1.00142,-0.116412,0,0106449,-0.195621,37.375,0.371879,0.0448204 359,763
A3767770,9.00031602,-0.0065025,-1.00118,-0.151384,0.107034,-0.151737,37.375,0.371925,0.0443909,359,763
000111739,-0000596614,-1.00127, -0.191872,0.0392804,-0,190575,37.375,0.371925,000443909,359.763
000446753, -0.0057 5444, -1 00054, -0. 144282 00438216, -0. 206097 3T 375,0.371021,0.043 2654, 350,763
00744278, -0000620892,-1.00097 -0.0806283,0.0402478,-0.2018,37.375,0.370079,0.0418417 359.763
00249961, -000062 7208, -1.00092 -0.205578,0.0244218,-0.172429,37.375,0. 26941 3,000418069,359.763
231 5e-05,- 00006 32T06,-1.00116,-0.190721 0.0747152,-0.227714,37.375,0.3691 0.040887 3, 350.763
00024524, -0,00670832,-1.00086,-0.117692,0.111822,-0.193005,37.375.0.3691,0.040887 3, 359.763
43767 00537 576,-0000604259 -1.00108,-0.146042,0.043116,-0.178889,37.375,0,3609541,0.0392609,359.763
| |43T76TB50.9.00102963,-0.00625389,-1.00084,-0.165271,0.000858686,-0. 146898, 37.375,0.369012,0.0390227,359.763
9.00121603,-0.0058367.-1.001 05,-0.207972,0.0699086,-0.172457,37.375,0.368091,0.0399286,359.762
0114882, -0.00628435,-1.001 11, -0. 192793, 0.0395967,-0.177017,37.375,0.36763,0.0405705,359.763

AITETTIO0,
A3TETHO0,
4376TB10,
43TETE20,
4376TEI0,

22 /308



@ P NSE FSS—-IMUP8 Product Sheet

8.1.4 How Do | Verify that the time stamp is Correct After

Time synchronization

1. Collect RMC data and AHRS data after time synchronization, and decode it.

2. Convert the two time stamps into the same format, and use matlab and other tools
to count the following indicators of the following two groups of corresponding time
stamp data

First, the statistical time stamp interval is stable, confirm whether there is packet loss,
Judging conditions:

10HZ output: The interval is stable to 100ms

P&time_u:.accx, ACCY, ACCE, QYTOX, gyroy, gyToz, temperature, roll, pitch, yaw, meg miy, mz

107138100, -0 0075668, 0,00051 1978, - 100068, (000067 FA56,0,0224228, -0.1 P0639, 43,6992, -0 185733 -0.37 3024, 2. 66466
107138200, -0 00546826, -8. 3284 12-06, - 100065, 012017 56, - 00394001, 0001 82559436992 -0L177175,-0.37 3694 2 66124
10738300, -0.01 7055, 000481 5771, - 100844, -(L452245 -QL0625247, -6, FHH37 436002, -0, 166854, -0 370253, 2.60056
10138400, - 0000540808, -0.0003681.23, -0, 999689, 0.0587807, 0.157406,-0. 743163,43. 7031, -0 179521, -0. 368657, 2. 35367
10738500, - 0000681769, 0,007 10348, -1.00052 - 000718609, -0.0201 51 3,- 074528436002 -0 174604, -0, 366914, 2. 32512
10138600, -0.00541474, - 2. 3453 305, - 1.00088, 0.0280074, -0.0428571, 001 64407, 43,6992, -0 163916, -0, 367043, 2. 32495
103800, -0 00661 37, 0.0005592246, - 1.00062, (,009931 76, -0.0004 38364, - (L8685 43,6943 -0, 163664, -0, 364568, 2, 1255
10138800, -0 0048226, 6. 9281 3e-05, - 1.00043, - 000735649, 0,027 3419, - 0101 SEI55 43,6002 -0, 155855, -0.37 1403, 2. 33634
1073800, -0, 00664245, 0. 00066631 5, -1.007145, L9191 72 -0.0007 388, -0.01 105962, 43, 7037, -0.151 304, -(L 366063, 2.336/8
10139000, -0.00515508, -0.000483207, - 0. 003668, -(L00E52478,0.114841, -0.00554243, 43,6092, -0.147101,-0. 370124, 2. 3664
N0V, -0, Q0609 3,8, 07 10 5e-05, - 10007 5, 000 93778, - 00005605, 0.00061 4035, 43,6953, 00141 752 -0, 303365, 2 3607
107139200, - 0006359, 000090507, - 1.00043, (0350645, -0.033 2049 000570066, 43.6875, -0.136313, -0.36819,2. 37055

107139300, -0, 00676747, 0. 000319971, - 100062, (n 0243442, 0.044407%6,0. 00081 862,43.687 5, -0L1 33467, -0 362919, 237656
101359400, - 0. 00663674, 0000352815, - 1.00029, 0OTET024, 00201864, -0.00876646, 43,6053, -0,129017, - 0. 368695, 2 37739
10739500, -0, 00679523, 00,000 15807, -1.00100, - D.00626396, -0, 0206355, -0.00567064, 43 6953, -0, 127602, -0, 359295, 2 37722
10139600, -0.00583062, 8. 28852e-05, - 099977, 001 20336000297 521, - DOOOT4564, 43 6092, -0, 122915, - 0L 366905, 2. 37741
0 39R00,-0, 00650794, 0, 000215317, -1.00052, 000007 30211, -L01. 26271, -(L0145408, 436892 -00.1 16187, -0, 361241, 2. 37884
107139800, - 0000553715, 0.000524005, - 1.00127, (L0S70455, -0.014946, 00027 3024, 43,6992 -0. 109238, -0.369261, 2. 37931

10139600, -0, 0059149, 5,671 Toe-05, - 1. 00065, 0.00886911, 0.0247 195, 000501 371,43, 7031, -0, 100622, -0. 362034, 2, 39976
10140000, - 000614014, - 5.688e- 00, - 1.0002, -0 121096, 0.065 1305, - 0L009 1 6043, 43. 707, -0, 100607, - 0. 366901, 241725
10140000, -0 0616532, -00 00320024, - 1,007 14, 0,00 16814, 000976380, -0 00659408 43, 707, -0.0045647, -0, 367 206, 241734
107140200, - 0000566859, -0.0003737, - 1.00026, - 000623558, 0,01 3495, 0.0067 1942, 43,707, -0.0858662, -0.36321, 241761
1040300, -0, 00680167, - 8. 8348505, - 100077, -0, 100855, 0000 204 32, - 00007 BSA5E, 43, 707, -(L0TEA807, -0 362406, 2 41875
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100HZ output: The interval is stable at 10ms

r}atime_us,.ac:x.accy.accz, QyToo, QyToy, gyToz, temperature, roll, pitch, yaw, me, my,mz

12168590, -0.000783023,0.00227535, -0.999381, 0.02B5426,0.143975,0.03997 26,45, 8711, -0. 261506, -0.04231 38,0.597821
127168600, -0.001097 25, 0.00241 267, -1.00014, 0.005 16197, -0.05031 87, - 0.0 85507 45,8711, -0.2607 36,- (L 0420368,0, 558055
12168610, -0.0006848009, 01001 93684, - 1.001 29, 0W0177.225, -0.0174652, -0.00366374, 45,875, -0.260757, -0.04.21 491, 0. 557995
127168620, -0.001 10074, 0,001 866592, -0.9959633, -0.0096959, - 0105039 5, -0.020071 7, 45,6759, -0.259998, -0.0419311,0. 597955
121630, - DL 00106939, 0UO0T B0, - 0,990, -DL0493501, 00062579, 0.00655974, 45, 8759, -0.2509534, - (L2 7631, 0,587 75
12168640, -0.0012183, 0000200934, - 100052, -0.0110379, 0003757103, -0L001 9704, 45,8789, -0.259273, -0.431 737, 0.597 75
12168650, -000014417, 0,001 72895, -0.999741,0.00 149567, -0.0142063, 0.00627559,45. 8789 -0.250389, - 00429253, 0.597709
12168660, -0.00050238,0.00208577, - 1.00103, -0.0168498 -0.0534377, -0.01 77292, 458789 -0, 258919, -0.0438387, 0. 597691
12168670, -0.000328 396, 00000 961 3, - 1007188, -0.006002 52, 00650926, 000 14503, 45,8780, -0.258387, -(L.0M36349,0. 507619
12168680, -0.000636144, 0.00222931, -0.99907, -0.02701.24,0.07 34599, -0.000431323, 45,6769, -0. 258442, - (L. 0435879, 0, 5977 25
12168650,0,0001121917, 0000221846, - 1.00066, 0,01 51015, - (L056569, (L0147 384,45, 8784, -0, 256043, -0.04342,0.55977 36
12168700, -0.000231 57 3.0.00266871, - 1.002 37, 00001595, -0.021 8375, 0.00337.262, 45 6769, - 0.257449, -0.041 7965, 0. 597525
12168710, 8.7 201405, 0000254247, -0.995538 0.0329301, -0.006581 09, 0.01 36745, 45 5759, -0.257216,-0.041 7704,0.5498
12168720, 0.00029099, 0.002261 71, - 1.0001, 0007854, 0.0694334, 00000 07848, 45,6789, -0 256338, - 004001 85,0 597968
12168730, 0.000775636,0.00183092, - 1.00108, -00007 33744 -0.0481737,-0.00625246, 45 87RO -0 255627, - 0.038995, 0.5970951
12168740, 0.000B0B696,0.000 74323, - 1.00027, 0.0295015, 0.00286059, -0.0054 113, 45,8780, -0.25467, -0.0370749, 0598049

1 2168750, 6,851 34e-05, 0001 70626, -0.993359, -0.0195651, 0255302, 000891 59, 45, B7TED, -0 254544, - (L.0368456,0. 507978
12168760,0.000233264, 0.00187571,-1.00239,-0.0111067, 0.0395717,-0.016422 3,45, 8789, -0,2539, - 0L 0362479,0.597931
12168770, 0.0001 60324, 0.001 23586, -0.9985619, -0.0316644, -0L0207638,0.0203835,45. 6760, -0.253344, -(L0350068, 0.55792
12168780, 0,00034458, 0.00074911 5, -0.9993 38, - 000227521, 0.00308496, -0.0240282, 45,6759, -0.253686, -0.0353146,0.597990
12168740, 0,000321.285, 0,001 5652, - 1.001 05, -0.005231 37, 0.00901491,-0.01 21445 45 5759, -0.253063, -0.034061 2,0.5977 38
12100, - .00 15598, 00026208, - 1.00157, 0033185, 000201632, 0. 006000441, 45. 8789, -0.2525508, -0.03354 7 2, 0.580031
12168810, -0.000791669,0.002621 74, -0.999%47 3 0U0266765,0.01 24253, -0.002691 34 45 8789 -0.25235,-0.0333.288,0.597486

ESa-emvan

IMU100HZ

2. Check whether the time difference is 0 under the same output frequency of the two
sets of corresponding timestamp data (in the case of good satellite condition)

The following 1s a statistical example:
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FORSENSE
1 SRS

4 101473500
3 10147600
6 10147700
7 10147800
B 10147900
¥ 10148000
0 10148100
1 10148200
12 10148300
13 10148400
14 10148500
15 10148600
16 10148700
17 10148800
18 10148900
1% 10149000
20 10149100
21 10149200
2 10149300
23 10149400
24 10149500
25 10149600
26 10149700

12174500
12174600
12174700
12174800
121 74200
12175000
12175100
12175200
12175300
12175400
12175500
12175600
12175700
12175800
12175900
121 76000
12176100
12176200
12174300
12176400
12176500

12176600
121 TATAN

10147500
10147600
10147700
10147800
10147900
10148000
10148100
10145200
10148300
10145400
10148500
10148600
10145709
10148800
10148900
10149000
10149100
10149200
10148300
10145400
10149500
10149600
10149709

12174500
12174600
12174700
12174800
12174900
12175000
12175100
12175200
12175300
12175400
12175500
12175600
12175700
12175800
12175900
12176000
12176100
12176200
12176300
12176400
12176500

12178600
191 TATAN
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8.2 Do time synchronization on the host using DRDY

signal signals

8.2.1 DRDY Signal Function

Inan IMU, the DRDY (Data Ready) signal is an important status marker or interrupt
signal used to indicate that the IMU's data is ready and can be read. When the IMU
has completed a round of data acquisition and processing, the DRDY signal will
change to a valid state (usually low), which indicates that the new acceleration,
angular velocity, and other data are ready and can be read.

After the Master is connected to the IMU, it can determine the exact moment when
the data is ready by detecting the clock synchronization signal from inside the IMU
provided by the DRDY, and add a time stamp and parse the data at that moment. This
means that whenever the DEDY signal changes, the Master knows that the data is
ready and can record the time at this time as a timestamp for that data.

8.2.2 DRDY Signal

DRDY pin output serves two purposes:
1. to provide a clock synchronization signal from inside the IMU; How to
2 Provide a signal to start fransmitting data frames.
FIG. 21 Internal sampling frequency is consistent with the output frequency of COM
| | |
IMUPSEBSRF#ME | | |
| | |

i J J 7

DRDYS B

Data 1 Data 2 Data 3 Crata 4

| |
|
= [ ' '

When the IMU internal sampling frequency (maximum ODR) is consistent with the
output frequency of the COM (current ODR), the DRDOY pin will be pulled down
immediately after the imu data sampling compensation is completed. At this time, the
data frame will be sent fromthe COM. The DRDOY pin will be pulled up again in the
next cycle.
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ig

ure 22 The output frequency of the COM is less than the internal sampling

frequency of the

. MU
IMUPIEBSR#EBMEE | !

I |

| |

' |
DRDYS 3

Data 1 Data 2 Data 3 Data 4

i
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9. Common AT instructions

9.1.1 Stop the current data stream output

Instruction: AT+SETNON
Answer: OKIrn

You can stop the current data flow (without changing the Parameter of the data flow).

Ifthe response Is OK, the next operation can be performed.

If there is no response, you can continue to send AT+SETNOV N command until the

response is OK.

9.1.2 Querying the Version Number

Instruction: AT+VERSION\N

Answer: 5SW_VERSION Firmware version
HW VERSION Hardware version
BOARD VERSION Backboard version

9.1.3 Querying Parameter of a User

Instruction: AT+CONFIG\rin

Reply: BAUD RATE Baud rate of

the COM ORIENT current coordinate system
IMU_ODR Output frequency of the current IMU
STREAM_MODE1 Data flow mode of COM 1
STREAM_MODEZ2 Data flow mode of COM 2
STREAM_MODE3 Data flow mode of COM 3
LP_CONFIG_REG Filtering of the current IMU

9.1.4 Setting and Querying the ODR

Example: Set the output frequency ODR to 50hz

Command: AT+SET_ODR=50

Answer: IMU_ODR:50

Query the ODR command of the IMU
- AT+GET_ODR

2B /30



@ FORSENSE FSS-IMUP8 Product Sheet

Answer: IMU_ODR:

9.1.5 Set and query the coordinate system

Example: Set the IMU coordinate system to top right front
Instruction: AT+SET_ORIENT=101%'n

Answer: orientation: 101

Query the current IMU coordinate system

Instruction: AT+GET_ORIENT N

Answer: orientation:

9.1.6 Set and query baud rate

Example: Set the baud rate of the IMU to 115200

Instruction: AT+SET_BAUD=115200'r\n
Answer. OK

Example Query the current baud rate of the IMU
Instruction: AT+GET_BAUDr\n

Answer: BAUD RATE

9.1.7 Setting and querying filters

Example: Set the filter of the IMU to 20hz
Instruction: AT+5ET_LPF=20r'n

Answer: LP_CONFIG_REG:20

Query the IMU current filter

Instruction: AT+GET _LPFrn

Answer: LF_CONFIG_REG:

9.1.8 Saving Parameter

Instruction: AT+SAVE N
Answer: DK
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9.2 Common Problems of COM Connection

1} The RX of the IMU cannot connect to 2 host TXS
The BX of the COM cannot be connected to two TX at the same time. Therefore, if the
primary host needs to be connected to the RX, disconnect the communication between it
and the COM of the user host. Otherwise, the Upper computer software can only receive
data but cannot send commands to the MU
As shown in the following picture;

Figure @ COM connection

<4 v

MU V

R &gl
LS e R o
| &Pl

i IMUTX WHEEEE RX, RXFATIEEE TX;
IMUER (1A [ A i 4 - = 0L OB e ;
IMUTET LT 5 S— B O % 1 e LA - (L.

2} The version number cannot be obtained

You are advised to use the COM of the FT232 chip. CH340 and PL2303 data cables may lose
packets when the baud rate is high {(=115200bps)

It is recommended that COM be connected directly, and it is not recommended to be
connected in series. If the interface of R5422 is connected fo the computer, directly use
RS422 to USE cable, and do not use R5422 to RS232+R52327 to USE cable in series.

3) Upper computer software curve display lag

If it iz an FT232 data line, use the system administrator to open the Upper computer software
and automatically configure the COM delay

Manually configure COM delay in Device Manager.
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10. Precautions for post-processing use

1. Confirm whether all filters are no filter (screenshots are retained), and the Update
Rate is generally SET to 500hz, which can be confirmed by the Upper computer
software or queried by command. For specific commands, refer to the 7.6 command

mode set instruction or the common AT instruction in chapter 7.10

» [P S . B TS,
mOR LR
T
i
LT
M
L
HEDE BT
nk
e NS (hos
e TEATE
B mE e
1 TEE
EER (5 e R
L
M E AT
(522 0! Bgls
neLER e

2. P8 data output has 7.2ms delay, which needs to be subtracted when

stamping!!!
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3, the rod arm configuration

Mote that the physical center point ofthe P8 IMU is shown in the figure below, and
attention should be paid to the configuration ofthe rod arm

TOP SIDE

44 B0

"

0

1. 30

L
-

F—IMUSABHPX | YRR

A e

TOP SIDE
o,

T2 7T 7T 777,

§.33

— | MUK F G %R ¢

(0], o o

S ITTTTTFTTTS FFTTITF 4
L

12.95 ~
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4 [Data processing

FSS-IMUP8 Product Sheet

(1) Use the following Parameter for P8

Edit Error Model Values

N.m Pa_dd

Intial Standard Deviation Values

X-As
Accel Bias: 1.00000e-02
Gyro Deift 1.00000e=-01
Spectral Densities

X-Axis
ARW 3.00000e-01
Accel Bias: 3.16406e-09
Gyro Drift 1.55600e-06
VR'W 96872206

Y-Aus
1.00000e-02

1.00000e-01

Y-Aois
3.00000e-01

3.16406e-09
1.55600e-06
96872206
1.00000e-04

OK

Source: User created/altered

Z-Aoas

1.00000e-02 metres./'s 2

1.00000e-01 *grg
Z-Axis

3.00000e-01 deg/sqr(s)

3.16406e09 m/s” 2/sartis)

1.55600e-06 deq/s/sartis)

9.68722=-06 m/s/sqrtls)

1 DGEHJCE-M m/sgrtis)

Cancel

(2) Select the Settings shown in the following figure when processing IE

Frocemmng Method

5. Recommended flight mode

0 Ot el CHEE e Pon! Posboerg TR g
Propessng Cwecton

O, e ——
Frooessng Secngs
Pepiie  ue Curent Progect Settrge @ ree Profiey  Advenoed GHSE
Dwim  WGSS4 Advarced

L2

FTGUETRNG HETISgS

grment Bates GNES  Updstes Constraints User Creds

e Ml
Fi_okd
Coogry B Fesow
Soiwe Lever i Sefmge appled i soheng bom * Procsss” drop-down|
gl 50 @Ay 0200 L] e Vlgcy 2000 iy

Ty

i Scaw 300 [Legy L= Oahag ™8 FUBEL
LI oo 18 decei 5 s

Apad rotaton and e o frow PR e ‘verwle Profie B G Sesle X0 e G SO
Lirveir B O (AU 15 GMES, rdeera)
X " = 4 o amd Corpts ~ware Mare gricasomn
4.372 0811 LI ™ o gy

ey v | —
Bosiy 0 P Rosaton jorder I, 0. Y] (GNES g Offeet
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Stop before takeoff, circle back and forth, and stop after landing on the ground

11. Definition of coordinate system
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The product coordinate system uses the right-front-top (FRD) coordinate system.
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12. CRC table lookup method

It is recommended to refer directly to the example code.

Mote 1: Data is transmitted in small-endian format, with low bytes first and high bytes last

Mote 2: The initial value of cre22 is 1, and CRC calculations do notinclude all the data in this frame itsalf

Cstatic

const

7BBAFABF
,Bxe963a535,
Bx97d2d988
,8x89bbdcib,
BxbabB28f2
,Bxf3b97148,
Bx83d385c7
,8x136c9856,
Bxb3866cd9
,Bxfabf3ide3,
Bxa2b77172
,Ex3c@3eddl,
Bxd2b2986C
,Bxdbbbc9db,
Bxabd13d59
,8x26d938ac,
Bx56b3cA23
,Bxcfbad599,
Bxb18be924
,Bx2feficB7y,
Bx81db7186
,Bx98d228bc,
Bxedbdd433
,0x7887c9a2,
Bx886d3d2d
,8x91646c97,
Bxf262084e
,BxbcBb95ed,

uint32 t

Bx9e6495a3,

Bx7eblicbd,

Bx84bedlde,

Bx646badcl,

Bx8desedfs,

BxAbBAdANT |

Bxacbcf948,

Bx51deB@3a,

BxbBbda5@f,

Bx58684c11,

Bxefd5182a,

Bx2+ee+934

Bxeb6635c1,

crc32 tab [ ] =
0x20000000, Ox77073@96, Oxeebebl2c, @x99@951ba, ©x076dcdl9, MNone

BxBedb8832,

Bxei/b32d87,

Bxladad4did,

Bxfdb2f97a,

Bx3b6e28cs,

Bxd28d85+d,

Bx32d86cel,

Bxc8d75188,

Bx2802b8%e,

Bxclblldab,

Bx71b18589,

Bx9609%a88e ,

@x6bbb51f4,

{

Bx79dcbdad,

Bx98bf1d91,

Bxbdddedeb,

Bx8a65c%c,

Bx4c69185e,

Bxa58ab5bb,

Bxd5df5c75,

BxbfdBell6,

Bx5f@583688,

Bxb6662d3d,

BxB6bbb51f,

BxelBe93818,

Bxlcbcblb2,

BxeBd5e9le,

Bx1db71864 ,

Bxfdddb551,

Bx14815cdf,

Bxd56041ed,

Bx35b5adfa,

Bxdcdeldct,

Bx21bdf4b5,

Bxc6@cd9b2,

Bx76dcd198,

Bx9fbfedas,

Bx7fbabdbb,

Bx1b81a57b, 8x3288+4cl, Gxf58+cd457, Bx65bBd9ch,
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Bx12b7e958

,8x8bbeb8ea, Bxfcb9887c, @x62ddlddf, ©@x15daldd9, @x8cd3Tcf3,
Bxfbdddchs

,8xddb26158, Bx3ab551ce, @xa3bc@@i4, Oxddbb3Bel, Bxdadfabd4l,
Bx3dd895d7

,Oxaddlcdbd, Bxd3defdfb, @x4369296a, O@x346ed9fc, Bxadb78846,
BxdabBbdde

,2xAAB842d73, 8x33831de5, Oxaaladchf, Oxdd@d/cc9, 9x5805713c,
Bx278241aa

,0xbeBblB18, Oxc98c2836, Ox5768b525, Ox206f85b3, Oxb966d489,
BxcebledSt

,8x5edef98e, @x29d9c993, OxbBdB9822, B@xcid7adbd, Bx59b33d17,
Bx2ebddddl

,8xb7bd5c3b, BxcBbabcad, @xedb88328, ©@x9abfb3bb, Bx@3bbelBc,
Bx74bld29a

,Bxead54739, 8x9dd277af, @x84db2615, Ox/3dcles3, Oxe3blibll,
Bx94643b34

,0xBdbdbaie, Bx7ababaal, OxedBectfBb, Bx93891f9d, BxBabBael7,
Bx7dB79%ebl

,BxfBef9344, Bx8788a3d2, @xle@lf268, @x6906cife, @xf762575d,
Bx886567ch

,8x196c3671, BxbebbBbey, Oxfeddlbib, ©@x89d32bed, Oxl8@davaba,
Bx67/dddacc

,Bxf9b9dfef, OxBebeeff9, ©Ox1/b/bedld, 0Ox60bO8ed:, Oxdbdbales,
Bxald1937e

,8x38d8c2cd, Oxdfdff252, Oxdlbbbe7fl, @xabbch767, Ox3fb5h8@6dd,
Bx48b2364b

,8xdB88d2bda, BxafBalbdc, @x36@34afh, @x41047a60, Oxdfobefc3,
Bxadb7df55

,8x316e8eef, Bxd669bei9, Gxcbblb38c, Oxbcbbd3la, Bx256fd2ald,
Bx5268e236

,BxccBc7795, BxbbBbd783, @x228216b9, ©x5585262f, B@xcSbalbbe,
Bxb2bdBb23

,8x2bbd5a392, Bx5cb36aB4, Gxc2d7ffa7, Oxb5d@cf3l, 8x2cd99es8b,
Bx5bdeaeld

,E0x9bbdc2bld, BxecbitZib, Ox/50aai9c, OxB26d930a, Bx9cB986a9,
BxebBe3b3+
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,Ox72876785, OxB5885713, ©x95bfd4aB2, Oxelb87ald, x7bbllbae,
BxBcbb1b38,8x92d28e9b

, Bxe5d5beBd, BxJ/cdcefb7, @x8bdbdf21, ©@x86d3didd,
Bxfldde2d? ,8x68ddb3f3

, Bx1fdad3be, Bx3lbelbcd, @xfeb9265b, @x6fbB77el,
Bx18b74777 ,8x38885a=6

, BxffBfboa78, BxbbB63bca, @x11818b5c, Bx8f65%eff,
Bxf862ae69,8x616bffd3

s, Bx166ccfd5, OxabBae2Vd, Oxd70dd2ee, Oxde@d3354, @x3983b3c2
,0xa7b72661, BOxdeeelefy, 6x4969474d, Bx3ebei7db, BOxaedlbada,
Bxd9db5adc , Bx48d fabob

» Bx37dB3bf@, ©Oxa9bcaebl, Bxdebb9ec5, @xd7b2cfif,
Bx38b5ffe9,8xbdbdf21c

» Bxcabac2B8a, @x53b39338, Bx24bda3ab, Bxbad@3685,
Bxcdd78693,8x54de5729

, Bx23d987bf, Bxb3667a2e, Oxcd6ldabd, Ox5d681bO2,
Bx2abf2b94 ,8xb4d8bbe37

» Bxc3BcBeal, Bx5aB@5dflb, Bx2dB2efdd

51

uint32_t crc_crc32 (uint32_t crc, const uint8_t *buf,
uint32_t size ) {for (uint32_t

i=0; di<size ; i++) {crc

= crc32 tab [ {(crc ™ buf [1 ] ) & Oxff] & (crc >> 8 ) ;
I

return crc;

¥
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13 Use examples

13.1 Device Installation

1. The module should be firmly fixed on a rigid plane and avoid being installed in a
position with large vibration.

2. The module should be installed in the same direction as the front.

Figure 10 Schematic diagram of module installation

(© FORSENSE
FSS-IMU F’S

I

SN:P8XXXX00001

The correct installation diagram is as follows
The X axis faces the front of the car
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14. Select accessories

422 and P8 signal adapter cable

422 COM (harness Forsense modified with 5V power supply)
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15. Update the record

Versions

Version 1.0

Version 1.1

Version 1.2

Version 1.3

Version 1.4

Version 1.5

Version 1.6

Dates

2023.08.30

2023.10.07

2023.12.14

2024.03.26

2024.05.14

2024.08.01

2024.09.18
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Status/Comments

First Issue

Update coordinate

system definition

Add attachments

Add common AT

instructions

Added notes for

post-processing use

Adjusting Content structure

Added time

synchronization step



