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Tutorial Link

Google Drive

Link to instructions DEMO:
WITMOTION Youtube Channel

BWT901CL Playlist

If you have technical problems or cannot find the information that you need in the
provided documents, please contact our support team. Our engineering team is
committed to providing the required support necessary to ensure that you are
successful with the operation of our AHRS sensors.

Contact

Technical Support Contact Info

Application

e AGV Truck

e Platform Stability

e Auto Safety System
e 3D Virtual Reality

e Industrial Control

e Robot

e Car Navigation

o UAV

e Truck-mounted Satellite Antenna Equipment
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1 Introduction

The BWT901CL is a multi-sensor device detecting acceleration, angular
velocity, angle as well as magnetic filed. The robust housing and the small
outline makes it perfectly suitable for industrial retrofit applications such as
condition monitoring and predictive maintenance. Configuring the device
enables the customer to address a broad variety of use cases by interpreting
the sensor data by smart algorithms.

BWT901CL's scientific name is AHRS IMU sensor. A sensor measures 3-axis
angle, angular velocity, acceleration, magnetic field. Its strength lies in the
algorithm which can calculate three-axis angle accurately.

BWT901CL is an CE standard accelerometer. It is employed where the highest
measurement accuracy is required. BWT901CL offers several advantages over
competing sensor:

e Heated for best data availability: new WITMOTION patented zero-bias
automatic detection calibration algorithm outperforms traditional

accelerometer sensor

e High precision Roll Pitch Yaw (X Y Z axis) Acceleration + Angular Velocity +
Angle + Magnetic Field output

e Low cost of ownership: remote diagnostics and lifetime technical support by
WITMOTION service team

e Developed tutorial: providing manual, datasheet, Demo video, free software
for Windows computer, APP for Android smartphones

e WITMOTION sensors have been praised by thousands of engineers as a
recommended attitude measurement solution
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1.1 Warning Statement

» Putting more than 5 Volt across the sensor wiring of
the main power supply can lead to permanent damage
to the sensor.

» For proper instrument grounding: use WITMOTION
with its original factory-made cable or accessories.

» Do not access the I12C interface.

»> Do not change the baud rate because
WITMOTION BLUETOOTH sensor’s baud rate is

fixed.

1.2 LED Status

LED Status Remark

Red Flashing Charging
Flashing Pairing process

Blue Keeping still Successful pairing
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2 Instructions of 2023 New Software

In order to improve the user experience and our customer service, we develop
a new version PC software.

Below is the new software and universal instruction download link.
https://drive.google.com/drive/folders/1dnwmnH7Zmi4zBpNgDywLz
rzsV7BfeKaD9?usp=share_ link

WITMOTION New Software(Universal)

A

E Software Instructions ... 5 WitMotion New Softwar...

0 B & & G

Record (R) Tools (1) View( V) Help( H) Language (1)  Configuration

ata Datalist Graph Map 3Dpose Raw data

-0.505°
1.203°
-42.155°

Note:
The 2022 old version software will be reserved for use. You can check
“Chapter 3 Use Instructions with PC” for more details. | | |
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3 Use Instructions with PC

3.1 Connection Method

PC software is only compatible with Windows system.
BWT901CL Playlist

3.1.1 Serial Connection

Step 1. Connect the sensor with offered Type-C wire.

(Warm Reminder: If you wanna use a longer cable, it should be a standard
Type-C data cable)

Step 2. Unzip the software and install the driver CH340

https://drive.google.com/file/d/113hI9Thsj9aXfG6U-cQLpVOhC3bVEH2V/view
?usp=sharing

*How to Install and update the CH340 driver

Click the "Uninstall" button first. Then click on the "Install" button.

¥ DriverSetup(X64) - X

Device Driver Install / UnInstall

Select INF I[‘.’H31l1SEH_IHF ~
WCH.CH
TRSTALL | _ USB-SERIAL CH348@
|__ ©88788/2014, 3.4.2014
UNINSTALL
HELP
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*How to verify your driver is working

1) To check that the CH340 enumerates to a COM port, you can open the device
manager. You can click the Start or HH (Windows) button and type "device
manager to quickly search for the application.

Control Panel (30)

2 Devices and Printers
Device Manager

a5 View devices and printer

) Change device msullatn*

@ Add a device

[ Find and fix problems with devices

Device Manager
View and update your hardware's settings

%+ Add a wireless device to the network

¥ View network computers and devices

=g Change default settings for media or devices

4 Start or stop using autoplay for all media and devices

% Update device drivers

& Manage audio devices

@ Sync with other computers, mobile devices, or network folders
M Learn how to use your storage device to speed up your computer
"g AutoPlay

% Sound

)~ See more results

|d-vicn| x | Shutdown | » |

2) After opening the device manager, you will need to open the Ports (COM &
LPT) tree. The CH340 should show up as USB-SERIAL CH340 (COM##).
Depending on your computer, the COM port may show up as a different number.

£ Device Manager IR e o E
File Action View Help
e m| 0 Hm

« 5 WI-20211105WTZS

% Batteries
& Computer

b ¢ Disk drives
By Display adapters
5 Human Interface Devices
g IDE ATA/ATAPI controllers
<= Keyboards
B Mice and other pointing devices
& Monitors

, ¥ Network adapters

4 '3 Ports (COM & LP

i I 7' USB-SERIAL CH340 (COM3) I
2 Processors
% Sound, video and game controllers

M System devices
i Universal Serial Bus controllers
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(Old version software instruction)
Step 4. Open the software(Minimu.exe)

v WitMotion Shenzhen Co. Ltd i ) it

Eile Tools Record 3D Config Help ~ Auto-search

Port Main | Acceleration | Angular Velocity | Angle | Magnetic Field | Data | Raw Data | Map |
Port: v
Baud: 115200 ~ . -
e WitMotion Shenzhen Co.,Ltd
ArritssAdn Mancssmasaa A + Cevnbnvan
BWTO01CL-E [X]

WITMOTION SHENZHEN CO.,LTD

LEADING PROVIDER OF ATTITUDE
MEASUREMENT SOLUTION

v’I/r - Set | [ Calibrate ]’[ Set

WiKi Web

Amazon AliExpress

Contact Email

Port closed!

Data will appear after auto-search finishes

f»* WitMotion Shenzhen Co,)

File Tools Record 3D Config Help v Auto-search

Port Main | Acceleration | Angular Velocity | Angle | Magnetic Field | Data | Raw Data | Map
Port COM3 v

Baud =

S WitMotion Shenzhen Co.,Ltd
ewroocLe Attitude Measurement System

Vi LA Reference Acc Alarm
,,I ' Set Calibrate Set
Wik Web

Amazon  AliExpress

Contact Email

COMS3 open success, baud115200

Notice: If not successful, please operate manually
Choose the com port and baud rate 115200, data will be shown on the software.
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3.1.2 USB-HID Connection

Step 1. Open the software, Minimu.exe

v WitMotion Shenzhen Co. Ltd = s

File Tools Record 3D (Config Help v Auto-search

Port Main | Acceleration | Angular Velocity | Angle | Magnetic Field | Data | Raw Data | Map | -
Port: v
Baud: 115200 + . .
— WitMotion Shenzhen Co. Ltd
Artitss A MAanarsmmnasans avd Crevadnvaa
BWTQ01CL-E %]

WITMOTION SHENZHEN CO.,LTD
LEADING PROVIDER OF ATTITUDE

MEASUREMENT SOLUTION 's

v’,/r - Set | { Calibrate J [ Set

Web

Amazon AliExpress

Contact Email

Port closed!

Step 2. Insert the USB-HID adapter into the USB slot of the computer (the blue

light of HID adapter flashes)

p— —
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Step 3. Install the driver CH340 and confirm the “com port” in device manager

https://drive.google.com/file/d/113hI9Thsj9aXfG6U-cQLpVIhC3bVEH2V/view
?usp=sharing

*How to Install and update the CH340 driver

Please kindly refer to Chapter 2.1.1 Serial Connection, content of
installing or updating CH340 driver
Step 3. Turn on the sensor and the blue light of the sensor flashes

Step 4. Close the pop-up window

wr WitMotion Shenzhen Co. Ltd

File Tools Record 3D (Config Help v Auto-search

Port Main | Acceleration ‘ Angular Velocity l Angle | Magnetic Field | Data | Raw Data ‘ Map

Port COM3 v

Baud: 115200 v . .

—T— WitMotion Shenzhen Co. Ltd
ewrsoicLE Attitude Measurement System

-

Reference Acc ‘ Alarm

Set Calibrate

Set

iKi Web
Amazon AliExpress
Contact Email

Port closed!
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Step 5. the software will be set up unbinding automatically and search devices
successfully (Bluetooth Pairing process)

= WitMotion Shena!

File Tools Record 3D Config Help ~ Aute-search

Port Main | Acceleration l Angular Velocity ] Angle I Magnetic Field I Data I Raw Data ] Map ‘

WitMotion Shenzhen Co.,Ltd
Attitude Measurement System

Baud: 115200 v
Open Close

BWTSO01CL-E

Reference Acc Alarm
Calibrate Set
WiKi Web
Amazon AliExpress
Contact Email ‘
|
Port closed!
H n n
Step 6. Set successfully, click "ok
= WitMotion Shenzhen Co,Ltd o e
File Tools Record 3D (Config Help ~ Auto-search
Port Main Aoo_eleration IAngul;r Velocity [ Angl_e I Magnetiz_: Field | Data VIVR_aw Da@a | Map 1

Portt COM3 v
Baud: 115200 v

BWTS01CL-E

WitMotion Shenzhen Co. Ltd
Attitude Measurement System

= Bluetooth 2.0 one toud|.

Search device successful

Angle Z:

L
A/ — Reference Acc Alarm
’Il ’ Set Calibrate Set
WiKi Web
Amazon AliExpress
Contact Email
Port closed!
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Step 7. Wait till the sensor's blue LED light remains on--means pairing
succeeded

Step 8. Data will appear once the auto-search finishes

File Tools Record 3D Config Help v Auto-search

Port Main | Acceleration | Angular Velocity | Angle | Magnetic Field | Data | Raw Data | Map

Pot COM3  ~

Baud bt . -

o] (o] WitMotion Shenzhen Co.,Ltd

ewroocLe Attitude Measurement System
Angle X:
Angle Y:

?
Angle Z:
v’,/’r Rel;r:‘nce ca::‘ s J Alsa:tn ‘

WiK; Web

Amazon  AliExpress

Contat  Email

| COMB open success, baud:115200
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3.1.3 PC'’s Bluetooth Connection

Step 1. Turn on the computer's Bluetooth

Step 2. Turn on the sensor

Step 3. Search HC-06 device and input pairing password, 1234

@ Home Bluetooth & other devices
P g Related settings
s 30 Add Biuetooth
Devices
Blustooth
| BB Biuetooth & other devices @ o
& Printers & scanners Now discoverable 5 ‘(s IS
0 Mouse
Mouse, keyboard
B Touchpad O Designer Bluetd @
‘ L
= Typing

m Surface Pen

o Pen & Windows Ink

surface Type -
® AutoPlay
0 use
Audio [ LAPTOP-NONVHIL =
G a4
it -
Ca

0 Beats Studio®
D BT Speaker
D JBL CINEMA STVIB
@ TTQ Audio Device

[y DESKTOP8ETVIM

yoth & other devices

Related settings
d Bluetooth or other device

R
keyboard, & pen
ligner Biuetooth Mouse - @ Get
s
¥ P -

Audio

4
) et s’

4
D BT Speaker

D JBL CINEMA STV180

@ T1Q Audio Device

Step 5. Open software (Minimu.exe) and choose the correct com port

Step 6. Data will appear once the automatic search finishes.
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3.2

Link to download software

3.2.1 Main Menu

=~ WitMotion Shenzhen Co. Ltd

lEiIe Tools Record 3D Config Help v Auto-search I
Port Main
Port: v

Open | | Close

Type
Normal

Angle X:
Angle Y:
@ Angle =

/¢ &

el

=

=
o

Acceleration Angular Velocity Angle Magnetic Field Data

WitMotion Shenzhen Co.,Ltd
Attitude Measurement System

-0.25°
.66 °
-153.93°

-153.93°

Acc Alarm
Calibrate Set

Software Introduction

Raw Data

Main Menu of Software

Button Function
File Launch recorded HEX file (Bin format)
Tools Hide or display tools box on left side
Record Record function
3D 3D DEMO
Config Configuration setting
Language English or Chinese
Help Bluetooth Set Binding device or unbind

Firmware update

Option for firmware update

About Minimu

Info about Minimu.exe

Factory test

For manufacturer internal test only

Auto-search

Auto searching the sensor

Port Com port selection

Baud Baud rate selection

Type Fixed setting as Normal for BWT901CL
Open Open com port

Close Close com port

BWT901CL | manual V23-0211 |
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3.2.2 Menu of Configuration

= Mormal - Config

I Read Config Lock Unlock  Calibrate Time I
System
. Install Instruction
ithm: |9 - axis - Heorizontal ~
Reset Sleep Alarm Algrithm: Direction: (| Startup

Calibrate

Acceleration Magnetic Filed Reset Z-awis Angle Gyro Auto Calibrate

Reset Height Angle Reference
Range

Accleration: Gyro: |2000 degfs ~ Band Width: GPS Time Zone: |UTC-12 v

Communication

Baud Rate: |9600 Output Rate: Device Address: change

I

Content
Time Acceleration Velocity Angle Magnetism [ Port
[ pressure [ Location 1 rooP [] Quaternion [] Positioning Accuracy [] GPS Original
Port
00 model: pulse width: |0 o ' cycles 0 :
D1 model: pulse width: |0 > ' cycle: |0 .
D2 madel: pulse width: o . ' cycle: 0 S
D3 model: pulse width: |0 : ' cycle: |0 =
. Online
Save Config
Read Configuration Completed
Menu of Configuration
Button Function
Read Config Reading the current configuration
Lock Lock the sensor
Unlock Unlock the sensor
Calibrate Time Calibration time of chip
Save Config Save configuration

BWT901CL | manual V23-0211 | www.wit-motion.com
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System
Reset | Sleep | Alarm Algrithm: etall O g
Menu of System

Button Function

Reset Reset to factory setting

Sleep Sleep function, not available for Bluetooth
sensor series

Alarm Alarm function, not available for Bluetooth
sensor series

Algorithm 6-axis algorithm or 9-axis

Installation Direction

Vertical or horizontal installation

Instruction Start-up

Instructions sending to start-up the sensor

Calibrate
Acceleration Magnetic Filed Reset Z-axis Angle Gyro Auto Calibrate
Reset Height Angle Reference
Menu of Calibrate
Button Function

Acceleration

Accelerometer calibration

Magnetic Field

Magnetometer calibration

Reset Height

Reset height data to 0

(only for sensor built-in barometer,
including WT901B, WTGAHRS2,
WTGAHRS1, HWT901B)

Reset Z-axis Angle

Reset Z-axis angle to 0 degree, not available
for BWT901CL in 9-axis algorithm

Angle Reference

Setting current angle as 0 degree

Gyro Auto Calibrate

Auto-calibration of gyroscope

Range

Accleration:

Gyro: |2000 deg/s ~|  Band Width: GPS Time Zone: |UTC-12 v

Menu of Range

Button Function

Acceleration Acceleration measurement range
Gyro Gyroscope measurement range
Band Width Bandwidth range

GPS Time Zone

GPS positioning of time zone

BWT901CL | manual V23-0211 | www.wit-motion.com
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Communication

Baud Rate: | 9600 ~

Cutput Rate: Device Address: change

Menu of Communication

Button

Function

Baud Rate

Baud rate selection, not available for
Bluetooth sensor series

Output Rate

Return rate selection

Device Address

Not available for Bluetooth sensor series

Content

TR Acceleration Velocity Angle Magnetism [] Port
[ Pressure [ Location ] epoP ] Quaternion [ Positioning Accuracy [ GPS Original
Menu of Content
Button Function
Time Time data output
Acceleration Acceleration data output
Velocity Angular velocity data output
Angle Angle data output
Magnetism Magnetic field data output
Port Port data output, not available for Bluetooth
sensor series
Pressure Pressure output, only available with the
sensor built-in barometer like HWT901B,
WTGAHRS2, WT901B, etc
Location Latitude&Longitude data output, only for
GPS IMU series, such as WTGAHRS1,
WTGAHRS2
PDOP Ground velocity data output, only for GPS
IMU series, such as WTGAHRS1,
WTGAHRS2
Quaternion Quaternion data output
Positioning Accuracy Option for GPS positioning accuracy output,
including Satellite quantity, PDOP, HDOP,
VDOP data, only for GPS IMU series, such as
WTGAHRS1, WTGAHRS2
GPS Original Only output GPS raw data, only for GPS IMU
series, such as WTGAHRS1, WTGAHRS2
Menu of Port
DO Model Not available for Bluetooth sensor series
D1 Model Not available for Bluetooth sensor series

BWT901CL | manual V23-0211 |
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D2 Model Not available for Bluetooth sensor series
D3 Model Not available for Bluetooth sensor series
Pulse width Not available for Bluetooth sensor series
Cycle Not available for Bluetooth sensor series

Port

D0 model: pulse width: |0 > [ | cyle: 0 z

D1 model: |AIN ~| pulsewidth: D z ' cycle: |0 =

D2 model: pulse width: 0 S ' cycle: |0 s

D3 model: [AIN ~| pulse width: 0 : ' cycle: 0 =

BWT901CL | manual V23-0211 | www.wit-motion.com
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3.3 Calibration

Preparation:
Make sure the sensor is “Online”.

Calibration on PC software:

It is required to calibrate for the first time usage.

3.3.1 Accelerometer Calibration

Purpose:
The accelerometer calibration is used to remove the zero bias of the
accelerometer. Before calibration, there will be different degrees of bias error.

After calibration, the measurement will be accurate.

Methods:
Step 1. Keep the module horizontally stationary
Step 2. Click the accelerometer calibration
Step 3. Click the “Start calibration”and wait for 3 seconds

wr AccCal X

Accelerator calibrate should keep module
horizontal. the side with components

facing up.
L R

Operating instructions:

1. Place the module face up on the horizontal plane before
calibration.

2. Click Start calibration, the system will automatically
calculate the calibration value, wait for about 2-3 seconds,

and then click Finish calibration after the data is stable.

3. Click the write and save button to save the parameters to
the sensor.

4, To confirm whether the writing is successful, click the read
parameter button to check whether the calibration data in the

sensor is correct.

Read Start Write
parameter calibration parameter

Status

BWT901CL | manual V23-0211 | www.wit-motion.com
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Step 4. Click “"Complete Calibration”

Step 5. Judge the result--confirm if there is 1g on Z-axis acceleration

wr

Fle Tools Record 3D Config Help ~

Auto-search
Port Main  Acceleration Angular Velocity Angle Magnetic Field Data  Raw Data
port - ™ Acecleration ] - T

Time Acceleration Angular Veloci Magnetic Filed
Baud: [115200 ~
BT

Open Close

Type

Normal

Longitude:
Latitude:

T
I

NI I
e IEEET N | N IS

Set baudrate:115200

1. Afterl ~ 2 seconds, the three axial acceleration value of the module is

about 0, 0, 1,the XandY axis Angle is around 0°. After calibration, the x-y

axis Angle is accurate.

Note: When putting the module horizontal, there is 1g of gravitational
acceleration on the Z-axis.

BWT901CL | manual V23-0211 | www.wit-motion.com
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3.3.2 Magnetic Field Calibration

Purpose:
Magnetic calibration is used to remove the zero bias of the magnetic field

sensor. Usually, the magnetic field sensor will have a large zero error when it is
manufactured. If it is not calibrated, it will bring a large measurement error,
which will affect the accuracy of the measurement of the z-axis Angle of the
heading Angle.

Preparation:
Sensors should be 20CM away from magnetic and iron and other materials

Methods:
Step 1. Open the Config menu

”

Step 2. Click the magnetic field calibration button. click the “Start calibration

s

Read Config Lock Unlock Calibrate Time

System
. [ ] Install [ Instruction
2 ~ . . v |
fe Sleep Alarm Algrithm L J Direction: Startup
Calibrate
Acceleration Magpnetic Filed Reset Z-axis Angle [ Gyro Auto Calibrate
Reset Height Angle Reference
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= Mag(Cal — m} s
chartXZ charfYZ
0 0 ]
-50 -50
-100 -100
-150 -150
-200 -200
-250 -250
-300 -300
-350+— - - -350+——
-30 25 -20 -15 -10 5 0 -125 -105 -85 65 45 25 5
chartxY Calibrate Method:
0 Current Value Offset Range
- . -22
o N N
-40 :
L CHNN I - B
60 :
z b1 20 ] Lk ]
’
-100 View operating instructions
120 : - Start Read Write
. Calibrate Parameters. Parameters
-140
-30 25 -20 -15 -10 5 0

Calibrate complete!

Step 3. Slowly rotate the module 360° around X, Y, Z, 3-axis accordingly
( S = ]

i Withl
=+ Normal - Config =)
Fle [ —
ReadConfig Locking  Unlock  Calibration Time
Fort
Port Systen ;
[Bemr - MagCal
Band Default Slesp Alarm g
Calibrate chartz chartYZ
Open
—
Type
Einge
Formal|
heclevation: 16 g - o
Content
[ Time [ Acclerat
Latituds
[[] Pressure B 1;'“;“(‘“3
Comunicate
Communication rate: 9600 ~ Y °
10 15 20 25 10 15 20 25
E Fort
& 0 medel: AIF w pulse widt] chartXY Calibrate Method: Ellipse fittin w
Current Value Offset Range
DI model: ATF  w pulsze widtl
e U ¥ 0 ¥ 0
I 02 model: AR+ pulse widt]
T2l 1. 0 T
D3 model: AF v pulzs widtl
7. a2 7 0 L 0
A/ I Ji|: 424
¥i ng instructions
i
Read Configurstion Completed
Hebl, — I
Contact p &
GPS V: I 0 5 10 15 20 25
|
COM4 open success, baud:115200 | | welcome
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Step 4. After rotation, click “End calibration”

=+ WitMation Shenzhen Cn Ltd
=+ Normal - Config
File  Tools
Port ReadConfig Locking Unlock  Calibration Time
Fort; COM Systan

Calibrat chartZ chartYZ
| [ ot

Acceleration Wagni tu]
Type
0
Formal Range 400
hecleration: 16 g - &
3004
Content .
01
[] Time Ae 20004
[ Pressure Wy 100

Comunicate

Communication rate: 8600

3 233

fort chartXY Calibrate Method: Ellipse fittin -
Zolnotn BT e 400 Current ¥alus Dffset Range
Di model: AIN v  pulse ¥ 13t ¥ -5 P
0
02 model: AN v pulse 300 % a7 vo18 T
13 model: AN w  pulsel 200—# 7. 8 7. 242 -
\/// ol

0

End

L il -100
o y -18% -89 n m
i =I Please rotate 360 degrees around x, ¥

COMA open success, baud:115200 UTutaI Count:525 Average Error0.05 t=0.327s

Successful result:

Most of data dots will be within the ellipse.
If not successful, please stay away from the objective that can create magnetic
field interference.

3.3.3 Gyroscope Automatic Calibration

The gyroscope calibration is to calibrate the angular velocity, and the sensor
will calibrate automatically.

It is recommended that the automatic calibration of gyroscopes can be

inactivated only if the module rotates at a constant speed.
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3.3.4 Reset Z-axis Angle

Note: If you want to avoid magnetic interference, you can change the algorithm

to 6-axis, function of resetting Z-axis angle can be used.

The z-axis angle is an absolute angle, and it takes the northeast sky as the
coordinate system can not be relative to 0 degree.

Z-axis to 0 is to make the initial angle of the z-axis angle is relative 0 degree.
When the module is used before and z-axis drift is large, the z-axis can be

calibrated. When the module is powered on, the z-axis will automatically return
to 0.

Calibration methods as follow:

Step 1: Keep the module static.

Step 2: Open the “Config” and then click the “Reset Z-axis Angle” option, you
will see the angle of the Z-axis backs to 0 degree in the "Data”.

=r WitMotion Shenzhen Co. Ltd

Ele Tools Record 3D Config Help = Auto-search

Part Main  Acceleration Angular Velocity Angle Magnetic Field Data Raw Data

° Time Acceleration
Baud: (115200 +

Tempi
P e

|
/4

G
=

Please select a right port!
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3.3.5 Reset Heightto 0

Only available for the module built-in barometer like WT901B, HWT901B,
WTGAHRS1, WTGAHRS2.
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3.4 Configuration

3.4.1 Return Content

Setting method: The content of the data return can be set according to user
needs, click the configuration option bar, and check the data content to be
output.

Taking BWT901CL as an example, the default output of the module is
acceleration, angular velocity, angle, and magnetic field.

Notice: If choosing the GPS Original, there will be no other data output.

=+ WitMotion Shenzhen Co] =+ [m
Fle Tools Record | ReadConfig Lock Unlock  Calibrate Time
port System

Port s [9-ads ~] =l hodzomal - Instruction
Reset Sleep Alarm Algrithm: e U O gtarme
Baud: 115200
Calibrats

Open Close i
Acceleration Magnetic Filed Reset Z-axis Angle Gyro Auta Calibrate

. Reset Height Angle Reference
ype

[Nsral Range
Accleration: [16 g | Gyro: [2000 degrs | Band width: GPS Time Zone: |UTC-12 -

Communication

Baud Rate: [9600 v Output Rate: Device Address: change

Content
Time Acceleration Velocity Angle Magnetism O Port
[ Pressure [ ] Location ] pDOP [] Quaternion  [] Positioning Accuracy  [] GPS Original
Port
D0 model pulse width: [0 3 [ | aycle: [0 :
B e pulse width: [0 = [ ] cycle: [0 =
D2 model pulse vidth: |7 S | adler |2 2
D3 model: AN ¥| pulsewidth: |© : [ ] oycle: |0 :

Bk B ovine
o Save Config

Read Configuration Completed
Set baudrate:115200
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3.4.2 Output Rate

File Tools Record
Port

Baud: [115200 v

Open

Clase

Type

\'/// o

Contact

set baudrate:115200

The default return rate of the module is 10Hz, the highest return

200Hz.

=+ Normal - Config

Read Config  Lock  Unlad
System

Resst Sleep
Calibrate

Acceleration
Reset Height

Range

X
k  Calibrate Time
. Install Instruction
ithm: |9 - axis ~ Horizontal ~
Magpnetic Filed Reset Z-axis Angle Gyro Auto Calibrate

Angle Reference

Accleration: [16 g

| Gyro: 2000 degfs | Band Widih: GPS Time Zone: [UTC-12 +

Communication

DO model.

D1 model

IN v
N~
D2 model: AN~
IN ~

D3 model

Save Config

Read Configuration Completed

pulse width: 0

A
pulse width: o
pulss width: |0
pulse width: |0

Output Rate:

Device Address: change

Content

T Acceleration Velocity Angle Magnetism [ Port

[ Pressure [ Location [ poop [] Quaternion [ Positioning Accuracy [ GPS Original
Port

cycle: 0
ycle: 0
cycle: 0
cycle: |0

B oniine

rate supports

10Hz refers to 10 packets returned every second. There contain 33bytes in a

data packet in default.

Reminder: If there being many types of return data and low baud rate of
communication, the module will automatically reduce the frequency and output

at a maximum allowable output rate. The default baud rate is 115200.

3.4.3 Baud Rate

Not available for Bluetooth sensor series.
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3.4.4 Data Recording

Method are as follows:
Step 1: Click “Record” and “Begin”

Step 2: Click “Stop”

=~ WitMotion Shenzhen C
File Tools| Record
Port Begin
Port: | Stop
Baud: |115200

Open Close

Contact

Set baudrate:115200

Led

D Config Help = Auto-sea

h  Acceleration Angular Velocity Angle Magnetic Field {Data | Raw Data

Acceleration
X

I | I T |
I | I T |
I I T |
I | T |

Angular Velocity
X
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Step 3: Extract the data as “txt” file

Fie Toos Record 30 Config Help = Automatic mortorng equipment
Tat Vain  Mecdderction Anglevelesity Mogle Magnitube Jata  Besbate

Pert am PEDEKNIXNERSLBDOMIEICUSD DDA IIIGATHNTOTROMUN0DD A
= B EE S1RC P MG PR FD 07 20 OC 35 95 52 51 05 P9 00 €3 FF 20 OC ¥O 65 63 b7 FY AX OL 18 PG 19 2% 10 55 61 51 1Y OF
Peed 118200 S WP XXM LY 37 00 B5 07 24 OC 5P 55 52 C4 04 33 00 €D PF 24 OC C4 55 53 AA 00 24 02 7D 1S ¥ "
2nrsieEn OC 45 5555 70 FF 47 03 AR OT 20 0C 53 65 62 36 04 PCCO TE F7 23 OC TR SE S3 AD 08 41 03 IF IS
Open Cless CEDLLUENEL RS FIALLELE DN LV S-S Y )
7 O 0 Date200410124705 - Notepad - o x
Towe s
i P 2 ie tan bomot View Help
%stanTime: 2020-04-10 14:42.29.352
waddress Time(s) ax(g) ay(g) az(g) wix(deg/s)wy(deg/s) wz{deg/s)AngleX
1{deg) AngleY(deg) AngleZ(deg) ™ hx hy hz
Noxs0 144706222 00010 00020 1.0000 00000 00000 00000 00494
4400275 -70477 3111  -123 1029  -422
19 240x50 14:.47:06.375 00010 00024 10000 00000 00000 00000 0.0494
< %00275 70422 3114 126 1026 423
A0X50  14:47:06496 -00005 00005 09980 00000 00000 00000 00494
- #00275 -7.0367 3114 -124 1027  -426
@ Toxs0 144706517 00005 00010 10000 00000 00000 00000 00494
000275 70313 3111 126 1026 425
o €HOXS0  1447:06.686 00005 00005 1.0005 00000 0.0000 00494
N0O0275 -70313 3111 127 1030 -424
s %0x50 144706718 00010 00010 10000 00000 00000
-~ *0.0275 7.0258 3111 125 1027 423
V’II" SOXS0  14:47:06.863 00005 00010 09995 00000 0.0000
00275 -7.0203 3114 -125 1030  -426
s Z0x50  1447.06.925 00005 00000 09995 00000 00000
w nn00330 70148 3115 127 1032 423
Coatast x H0XS0 144707018 00010 00015 09995 00000 0.0000

COMA epen success, beud: 115200

Notice: If there is repeated “"TIME” of data, that’s caused by low-resolution of
the Windows system’s time. The changes in other data is correct.

It is highly recommended that data can be pasted to a Excel file. In this way, all
data will be shown in order.

StartTime: 2020-04-11 16:54:24.437

ﬁiress Time(s) ChipTimeax(g) ay(g) az(g) wx(deg/s) wy(deg/s) wz(deg/s) AngleX(decAngleY(degAngleZ(deg) T(*) hx hy hz ]
0x50 43:064 02:404 04443 01777 -0.8696 31738 -0.3662 -29.541 166.0364 -29.2072 1206299  29.97 ] 50 313
0x50 43:06.5 02:40.5 0.02 05796 -0.7739 -1920166 283.9355 -700.2563 142.0532 -24.884  154.8907 30 -29 7 312
0x50 43:06.6 02:40.6 -0.2896 0.8599 -0.5571 -8.2397 -3.7842 -264.5264 1240741 200171 -1582196 30 -7 -85 291
0x50 43:06.7 02:40.7 -0.771 0.5322 -04761 36.0718 43.8232 -226.8677 132984 414514 -138.0872 30 38 -93 289
0x50 43:06.8 02:40.8 -0.5601 04233 -0.5562 557861  101.9897 2741699 144.5087 355792 -132.4292 30 22 -58 301
0x50 43:06.9 02:40.9 -0.0059 0.5503 -1.0103 139.0991 -32.7759 432251 141.4929 1.8073 -1741113 30 -22 -9 308
0x50 43:07.0 02:41.0 0.2656 0.3887 -0.8594 1243896 7.8735  341.1865 154.6985 -15.5896 157.3077  30.01 -14 46 307
0x50 43:07.1 02:41.1 03911 0.1104 -0.8467 40.7715 119019  257.1411 177.3303 -25.7684  127.7325 30 Q 104 294
0x50 43:07.2 02:41.2 0.3896 0.3022 -0.8994 -90.0879 1353149 -268.9819 163.4601 -31.9867 128.6829  30.03 -2 67 308
0x50 43:07.3 02:41.3 0.2939 09531 -0.2837 -251.5259 48645 -7504272 119.0149  -0.3625 -174.1608  30.03 -30 -56 295
0x50 43:07.4 02:414 04614 07075 -0.3384 -27.3438 -19.4702 -226.9287 112.8021 30.6519 -161.4001 30 33 -122 272
0x50 43:07.5 02:41.5 -0.7988 0.6279 -0.5044 28.0762 81.7261 122.1924 122.0087 39.8035 -151.1389 30 63 -110 275
0x50 43:07.6 02:41.6 -0.2495 0.8135 -0.5327 36.377 5.6763 930176 121.8494 157214 -161.109 30 12 -108 288
0x50 43:07.7 02:41.7 03057 0.7432 -0.5996 74.0356 -0.061 379.7607 126.7603 -11.4478 -176.6711 30.03 -51 -68 295
0x50 43:07.8 02:41.8 04922 04653 -0.7129 1347656 24231 2689819 145.3656 -32.4756 163.3832  30.02 -83 10 295
0x50 43:07.9 02:41.9 04507 04272 -0.7871 -186.5234 -36.3159  420.6543 166.2616 -49.1583  130.2924  30.02 -86 71 292
0x50 43:08.0 02:42.0 06045 -0.062 -0.8027 37.9028 7.6294 -138.0005 173.4357 -458514 118.0206 30.03 -66 75 298
0x50 43:08.1 02:421 04712 06011 -0.5688 -172.6685 -7.1411  -537.6587 137.6312 -31.2396 163.8171 30.03 -78 20 300
0x50 43:08.2 02:422 -0.0649 0.873 -0.4028 -115.6616 23193 -276.2451 113.6481 46417 -169.8761 29.98 -37 -101 283[
0x50 43:08.3 02:423 -04092 0.856 -0.1816 -134.8877 -38.208 -155.7007 99.8822 26.933 -165.943 30.03 32 -166 244
0x50 43:084 02:424 -05171 0.8809 -0.1152 84.1064 0.9155 86.2427 94.8285 33.2666 -167.5415 30.06 72 -186 218
0x50 43:08.5 02:425 -0.1782 0.9595 -0.2793  243.2861 29.3579  406.8604 110.7367 13.3429 -169.0686  30.03 29 -156 254

BWT901CL | manual V23-0211 | www.wit-motion.com

-31 -


http://www.hukseflux.com/

N/ /¢ &b

it motion

3.4.5 Data Playback

New function: When creating recorded file each time, there will a BIN file
created in the folder of record file in path of installed software meanwhile.
Recorded data playback method:

Step 1: Disconnect the sensor

Step 2: Click “File” Button and then click “Load”

Jools Record 3D Config Help v Auto-search

Port Main  Acceleration Angular Velocity Angle Magnetic Field Data  Raw Data
Port: ‘ v

Baud: ‘115200 v

WitMotion Shenzhen Co.,Ltd
Attitude Measurement System

wr ReadFile - o X s o
) Angle Y:
Run Restart File conversion Py

Rate [ ) 10Hz

0 Angle Z: l 00 °
Welcome i

v LA Acc Alarm
’,I' Calibrate Set

Open Close

Type

[

Step 3: Choose the original path of software installation and load the Bin file

File TJools Record 3D Config Help = Auto-search

Port Main  Acceleration Angular Velocity Angle Magnetic Field Data Raw Data
Port: ‘

Baud: [115200

WitMotion Shenzhen Co.,Ltd

Open Close
e Attitude Measurement System
—
wr Please choose file s
« v 4 « STUFF » Tutorial » PC software-Normal v O Search PC software-Norma L
Organize v New folder
I This PC ~ Name ° ate modified
B 3D Objects AD_EN
I Desktop Data
driver g
%] Documents
html 7/16/2019 4:32
¥ Downloads
ni
b Music LanguageXML
&= Pictures playPic 2019
B videos playPic_EN 7/16/2019 4:32
& Local Disk (C:) recordFile 5
— DATA (D9 Resources e
Play () ResourcesAD i je
= Play (E:
Y temp 5/26/2020 6:12 PM File folde v
== PROGRAM & FIL
v < >
File name: v Text("txt) v
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ar
Eile TJools Record 3D (Config Help + Auto-search

Port Main  Acceleration Angular Velocity Angle Magnetic Field Data
Port: ‘ v

Baud: 115200 v

Raw Data

WitMotion Shenzhen Co.,Ltd

Open Close
o Attitude Measurement System
I
wr Please choose file X
<« ™ <« Tutorial » PC software-Normal > recordFile v O F r
Organize v New folder - i O
8 This PC A Name Date modifie Type ize A
B 30 Objects ] Normal_200410113009.8IN 4 AM
B Desktop Normal_200411174256.BIN 41
Normal_200411174305.BIN 4/11/202 e
| Documents " "
Normal_200426111241.BIN 4/26/202 2AM
¥ Downloads " Normal_200426111250.8IN 4/26/2020 11:12 AM
d Music Normal_200426111253.8IN 4/26/2020 11:13 AM
& Pictures Normal_200426111311.BIN 4 2
g Videos Normal_200515171516.BIN 5/15/2020 5:15 PM
: Local Disk (C) ] Normal_200528103951.BIN 28/202
— DATA (D) Normal_200528104200.BIN 42 AM
Normal_200528104215.BIN 43 AM
«a Play (E) e e =
Normal_200528110529.BIN 5/28/202 5AM BINF v
«a PROGRAM & FIL Ul ke >
File name:
Cancel

Step 4: Click "Run” and the Binary file will be playback

When playback, the rate can be editable.

File Tools Record 3D (Config Help v+ Auto-search

Port Main  Acceleration Angular Velocity Angle Magnetic Field Data Raw Data
port | .

Baud: [115200 . -

T WitMotion Shenzhen Co.,Ltd
e Attitude Measurement System
[Normal

Angle X: _0 32 °
wr ReadFile = m] X

Angle Y:

Load Run Restart File conversion

Rate: [ |
| I—

50Hz

2% Angle Z:

File: Normal_200528110529.BIN

\"//{ dl

WiKi

Acc
Calibrate

Web
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3.4.6 Standby and Wake Up

Not available for Bluetooth sensor series.
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3.4.7 Placement Direction

The default installation direction of the module is horizontal. When the module

needs to be installed vertically, the vertical installation can be set.
Step 1: Rotate the module 90 degrees around the X-axis

Step 2: Place the sensor 90 degrees vertically
h _" - Normal - Config -

ResdConfig Locking Unlock  Calibeation Time

TR o

System -
= a X P mmmo ~ |
Befwlt  Slew | Aluw Mgritha: Acis 9 Petallation [SENNN Ofene braes s mor
g w I rconec ross 5
\ Calibrate immesrrrmco
Aceeluration agni tude i ghe Zars I Angle  Set hngle Bef  [7] Gyre Aute Calibeate ) 2208 55 54 08 17 60
d jeorrpsmes
Cotnsen. fuige
* Meleration [16 ¢ Gyre (200 deg/ | Bend Width 20 Ne <] ou tine sene [0 SHIE } o0 00 00 00 02 oc o1
& g ysmsiwmmore
o | Contunt Jrcorocr s e
o p— ] Tine [ heelaration [ Valasity I taler wgle A Mapation [ Tert V :; :: : :: :" :
- [ Lati tude - G [ Pesitiening [] @5 origing oy e
Orenwe Ol 0%, Otwtenim [fitiniag (105 swigind Jemmwxrssn

§00 0020 00 14 00 O
Comemi eate boc o3 552 000017

g Commanisativm rate: W00 retrioval rote! [0 devien sdiears: [0 | [ shange jreoacos
. r jstmmcar o
oot ) Pert
e n
B0 medel AN pelse width © ' eyele: 0 $ o
— AR IV HS IS
D1 madal (MK PaLs with- 1o v erele; 0 fBucmmin
2 avdad MK adse width © 3 asle; 0
35 aedad (AN idse vidth © B ] evela: ©
Sweefic W oudine 3
poeczierronoc
Successful Setup of Instaliation Direction! pessamam e
T i T — o vnen-vo-vw-sw-we-vared U 19 29 40 65 54
[N 3 1Y 00 oC 6 o 0 00 20 00 13 00 08 0C F1 95 53 B4 14 06 02 4 I 19
Contast O 5 54 18 P BE 02 13 PP OB OC 6% 55 51 9A FF CB FY E2 07 OF OC OC 55 52 00 00 20 00 14 0O OF OC 1S 56 53 90 13 ¢

[rrw D umMwroeTmHc D

COMM open success, baudt 115200

Vertical installation

Step 3: Click “Vertical” as install directions on “Config” menu

w Withotion Shenzhen Co.Ltd = Normal - Config %

Fle Tools Record 3D Config He Read Config  Lock Unlock  Calibrate Time

Port Moin  pccq  SYSteM

Port: |COM3  « s [9-axis v (=] Vertical v
Reset Sleep Alarm Algrithm: T & \
e - Calibrate

Open | Close

Instruction
0 Startup

Acceleration Magnetic Filed Reset Z-axis Angle Gyro Auto Calibrate

Reset Height Angle Reference
Type

Jormal Range
e |lsg v\ Gyro: |2cm deg/s v\ Band Width: GPS Time Zone:

Communication

Baud Rate: Output Rate: Device Address: change

Content
[ Time Acceleration Velocity Angle Magnetism 0 Port
[ Pressure [ Location [ pooP [ Quaternion [ Positioning Accuracy ] GPS Original
Port
DO model: pulse width: |0 5 [ ] cycles |0 5
D1 modsk pulse width: [0 = [ ] oycle: [0 °
o B . o z
D2 model: pulse width: 5 [ ] cycle: 5
y 4
"Ilr D8 model: pulse width:  |© & [ ] cycler |0 g

=

ki B cnine

el

=
&

Contact Read Configuration Completed

COMS3 open success, baud:115200
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3.4.8 Bandwidth

Default bandwidth is 20Hz.

= WitMotion Shenzhen Co, Ltd =+ Normal - Config

Fle Took Record 30 Config Hq Bead Config Lock Unlack  Calibrate Time
Port Main  pced ~ SYEtem
Port: |COM3 (6 - axis Install Horizontal o Instruction
Reset S Al Algrithm e \ | O i
;115200 ~
Baud Catbrote
Open | | Close
e Acceleration Magnetic Filed Reset Z-axis Angle Gyro Auto Calibrate
Reset Height Angle Reference
Type
o] Range

Accleration: |16 g

v| Gyro: |2ooo degfs V‘

b Time Zone:

Communication

Content
[ Time Acceleration [ Velocity
[ Pressure [ Location [ pooP
Port
DO model: pulse width: |0
D1 model: pulse width: [0
D2 model: pulse width: [0
D3 model: pulse width: |°
iKi
Web Save Config
Contact

Successfuly set algorithm!

Output Rate: | 10Hz

AdHress: change

[J Port
uaternion 'ositionin CCuras riginal
Q i Positioning Accuracy GPS Original
5 [ ] cycle: [0 =
: ] ocle: [0 :
z [ ] cycle: [0 z
: [ ] oycler |2 :

B o

COM3 open success, baud:115200

Function:

1. The higher rate of bandwidth setting will lead to the higher fluctuation in data

waveform. Conversely, the lower rate of bandwidth, data will become more

fluent.
For example:
Bandwidth as 20Hz, Output rate as

Calibrate Time

. Install - Instruction
— grithm Direction: O Startup
Magnetic Filed Reset Z-axis Angle [ Gyro Auto Calibrate

Angle Reference

Gyro: |2000 deg/s v Band Width: ~ || GPS Time Zone: | UTC v

Output Rate: Device Address: change

tion [ Velocity [ Angle [] Magnetism O Port
O poor [J Quaternion [ Positioning Accuracy ] GPS Original
swidth: |0 : | oycle: 0 H
swidth: [0 = [ | e [0 :
swidth: 0 : [ | oycle: 0 :
rwidth: 0 - [ ) cyle: 0 <

BWT901CL | manual V23-0211 |

10Hz. The waveform is very steady.

Config Help = Auto-search

Acceleration Angular Velocity Angle Magnetic Field Data Raw Data

12

= x:0.000 y0003 = 21011

0.8

0.6

0.4

0.2

.2

172456 172457 172458 17:2459 172500 172501 172502  17:25:03
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Bandwidth as 256Hz, Output rate as 10Hz. The waveform will show more

fluctuation.

k  Calibrate Time

< Install B Instruction
ithm: |2 - axis ~ ~ Horizontal v
Alarm Algrithm: Direction: O seartup

Magnetic Filed Reset Z-axis Angle M Gyro Auto Calibrate

Angle Reference

| Gyro: [2000deg/s | Band Width: [256 Hz | GPS Time Zone:
] Output Rate: Device Address: [0x50 | change

leration [ Velocity M Angle [ Magnetism O Port
tion [ rDOP [ Quaternion [ Positioning Accuracy ~ [] GPS Original
sulse width: [0 H ] eycle: [0 5
sulse width: [0 H ] oyde: [0 S

| Angular Velocity Angle Magnetic Field Data  Raw Data

— x-0004 y-0005 — 21010

2. The higher rate of bandwidth will solve the data-repeating problem.

For example, if the bandwidth setting is 20Hz, retrieval rate as 100Hz, there will

be 5 repeating data.

If you prefer there is no repeating data, it is required to increase the bandwidth

more than 100Hz.
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3.4.9 6-axis/ 9-axis Algorithm

6-axis algorithm: Z-axis angle is mainly calculated based on angular velocity
integral. There will be calculated error on Z-axis angle.

9-axis algorithm: Z-axis angle is mainly calculated and analyzed based on the
magnetic field. Z-axis angle will have few drift.

The default algorithm of BWT901CL is 9-axis. If there is magnetic field
interference around installed environment, it is recommended to switch to
6-axis algorithm to detect the angle.

Method:
Step 1: Switch to the"6-axis" algorithm on “Config” menu

Step 2: Proceed the “Accelerometer calibration” and “Reset Z-axis angle”
calibration.

After the calibration is completed, it can be used normally.

. =+ Normal - Config *

Hle Tools Record 3D Config He BeadConfig Lock Unlock Calibrate Time

Port Main A S

Port: [cOM3 . ol B e Instruction
Reset Sleep Alarm Algrithrm: m e one O soorns
Baud:[115200 9 axis
Calibrate

Open | Close

Acceleration Magnetic Filed Reset Z-axis Angle Gyro Auto Calibrate

Reset Height Angle Reference
Type

Gl Range
O |1ﬁg v‘ Gyro: |zunu deg/s v‘ Band Width: GPS Time Zone:

Communication

Baud Rate: [9600 v Output Rate: Device Address: change

Content
[ Time Acceleration Velocity Angle Magnetism O Port
[ Pressure [ Location [ poop [] Quaternion [ Positioning Accuracy ] GPS Original
Part
D0 model pulse width: [0 [ ] cycle: [0
D1 modet: pulse width: [0 L ode: [0
D2 modek: pulse width: [0 [ ] oycle: [0
D3 modek: pulse width: |0 [ ] ——

Wiki B cnline

Web Save Canfig

Successfully set installation direction!

COM3 open success, baud:115200
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4 Use Instructions with Android Phone

For APP configuration introduction, please referring to the Chapter 2.2

4.1 APP Installation

Install the APK file, give permission of Location and Storage

-
wr &
WitMotion
WitMotion
Installation successful
All permissions 5

PERMISSIONS
SEARCH IN APPGALLERY

Storage [ @)

INSTALL

Location All the time
CANCEL

Link to download Android APP
WITMOTION 2023v New Android APP

My Drive > WITMOTION Document Center > BWT901CL ~ as

Name Owner Last modified File size
B Instruction Videos (search Witmotion on Youtube) me Sep 22,2021 me -
B Document (manual & datasheet) me Sep 22,2021 me -
$  WITMOTION Android APRzip =% me Oct 10,2021 me 6.3 MB
S Standard Software for Windows PC.zip == me Jun 6, 2020 me 26.4 MB
5  Sample Code.zip &% me May 9, 2020 me 27.6 MB
$  multiple USB-HID.zip =% me Mar 10,2022 me 18.5MB
$  Multi-connection Software(USB-HID adapter required) == me Jan 18, 2022 me 26.4 MB
5 CH340& CP2102 Driver.zip =% me Jun 24,2021 me 9.3 MB

About Android APP:

1. Note: Paired devices can be searched without turning on positioning.
According to Google's requirements, if APP installed on a higher version of
Android (6.0) mobile phone, pairing with a Bluetooth device, Location must be
allowed when using Bluetooth at the same time.

2. It is recommended to use method shown in the Chapter 3.3.1

If Bluetooth device cannot be shown on search result, it is recommended to try
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another method in the Chapter 3.3.2

4.2 Connection

4.2.1 APP Pairing

Step 1. Install the APK file, give permission of Location and Storage

Step 2. Open APP and choose "9-axis Series”

Select Module Type

3-axis Series

6-axis Series

9-axis Series

BLE 5.0 Series

Step 3. Turn on the sensor and search “"HC-06", input password “1234".
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Bluetooth pairing request

: : 1234
Searching equipment
Equipment that has been paired

HC-06
20:19:06:25:19:75

PIN contains letters or symbols

Undiscovered equipment You may also need to enter this PIN on
: the other device.
HC-06(-41db)

20:19:10:09:43:16

Allow access to your contacts and call
history

CANCEL OK
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Step 4. When pairing is done, the blue LED light of sensor will remain still.
After a few seconds, the data will show automatically.

© 3 (7 B8 3:22 om8he e 1 © % (% 851 3:21
e

cr
China N

PAUSE Data CONNECTED:HC-06  PAU Data CONNECTED:HC-06

SYSTEM ANGLE SYSTEM ANGLE

Data output: . Data output: .

08

0.4

0.0

04
0.8
31 32 33 34 35 36 cr'3{3.7 720 73.0 740 750 760 77.0 780 790 71.8 728
= ax = ay = az = AngleX = AngleY = AngleZ
ax: -0.01g AngleX: 49.82°
ay: -0.95¢g AngleY: -39.44°
az: 0.19g AngleZ: -23.10°
ElL 0.97g Ts 28.33C

RECORD RECORD

DATA CONFIG HELP DATA CONFIG HELP
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4.2.2 Phone’s Bluetooth Pairing

Step 1. Install the APK file, give permission of Location and Storage
Step 2. Turn on the Bluetooth in the setting menu of smartphone
Step 3. Search the Bluetooth sensor

(First pairing the device will be recognize as mac address and

will be shown as HC-06 after successful pairing.)

< Bluetooth < Bluetooth
Bluetooth

(?Ll::e;ri\(:ft\:mble to nearby devices o CquI:erf:Ic:f visible to nearby devices ()
Device name HONG Device name HONG
Received files Received files

PAIRED DEVICES PAIRED DEVICES

Show more Show more

AVAILABLE DEVICES AVAILABLE DEVICES st

X 20:19:10:09:02:59 )B HC-06

(] 94:87:E0:BC:31:60 [] 9487E0BC:31:60

Step 4. Click the "MAC address” device and input the password “1234"

& Bluetooth
& Bluetooth
Bluetooth
" - — a Bluetooth ()
_ Currently visible to nearby devices
Bluetooth pairing request
Device name HONG
1234
Received files
PIN contains letters or symbols
PAIRED DEVICES
You may also need to enter this PIN on
the other device. % Hc-06 c3
Allow access to your contacts and call .
sty Y ) 1TMORE Stylish TWSH 3
() 1MORE Stylish TWS L-I {3
CANCEL OK
Show more
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Step 5. Open the WITMOTION APP, and choose “9-axis Series”

Step 6. Click "Scan” and select the paired Bluetooth device “HC-06"

(No need to input password)

Step 7. The Blue LED light of sensor will keep on. Connection with APP is

successful.

© () 551322 sl Sl = © % B513:21

Data CONNECTED:HC-06  PAUSE Data CONNECTED:HC-06

SYSTEM ANGLE SYSTEM ANGLE

Data output: . Data output: .

08

0.4

0.0

0.8

charl

3.1 3.2 33 34 3.5 3.6 37 720 73.0 740 750 76.0 77.0 780 79.0 71.8 728
- ax = ay = az = AngleX = AngleY = AngleZ

ax: -0.01g AngleX: | 49.82°

ay: | -0.95¢g AngleY: | -39.44°

az: 0.19g AngleZ: -23.10°

|al 0.97g » T [ 28.33°C ‘

RECORD RECORD

DATA CONFIG HELP DATA CONFIG HELP
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4.3 Calibration

BWT901CL Playlist

4.3.1 Acceleration Calibration

Step 1. Keep the module horizontally stationary
Step 2. Click the “Calibration” menu
Step 3. Click the “Acceleration Calibration” and wait for 3 seconds

Step 5. Judge the result--confirm if there is 1g on Z-axis acceleration

Telacom (B

: : © % (7 (881 3:24 ) @ 3 (7 50 3:25
System PAU Data CONNECTED:HC-06

v Calibration SYSTEM ANGLE

Acceleration Calibration

Data output: .

Magnetic Calibration
18 21
Reset Height to 0 12 14
Gyroscope Automatic 0.6 0.7
Calibration

00 0.0

Reset Z-axis angle to 0
0.6 -0.7
Set Angle Reference iz a4

ion chart]
63.4 62.1 63.1 61.8 62.8 63.8

v Range .
Acceleration Range ax 0.00g
Gyroscope Range ay: 0.00g
Bandwidth az. 1.00g

Output Content lal 1.00g

v Communication

RECORD

Accelerator is calibrating, please stay
horizontal for 3 seconds!

2 Port mode CONFIG
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4.3.2 Magnetic field calibration

Step 1. Click "Calibration" menu
Step 2. Click the "Magnetic calibration" button
Step 3. Slowly rotate the module 360° around X, Y, Z, 3-axis accordingly

Step 4. After rotation, click “Finish”

© % @ @61 : O3
> System : System
v Calibration J Calibration
Acceleration Calibration Acceleration Calibration
Magnetic Calibration Finish
Reset Height to 0 Reset Height to 0
Gyroscope Automatic Gyroscope Automatic
Calibration Calibration

Reset Z-axis angle to 0 Reset Z-axis angle to 0

Set Angle Reference Set Angle Reference

> Range ' Range

Output Content Acceleration Range

Gyroscope Range
= Communication
Bandwidth

v

Port mode

Output Content

PWM pulse width
Communication

PWM cycle Retrieval Rate

Address

Port mode

Check the result: The Z-axis angle will have fewer drift than before.
Notice: If not successful, please stay away from the objective that can create

magnetic field interference.
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5 Multiple Connection

For software introduction, please referring to the Chapter 2.2.

5.1 Download Link

For multi-connection, please download the multi-connection HID software.
Download link

5.2 Connection Instructions

DEMO Link

Instructions:
Step 1. Open the multiple-connection PC software

Step 2: Plugin the USB-HID adapter in the beginning

Step 3. Turn on the sensor after the red light of USB-HID adapter begins
flashing

Step 4. Wait till sensor's blue LED light keeps on--means pairing succeeds

Step 5. For multiple-connection, repeat Step 2-4

Step 6. Click the HID device accordingly and the data will show

Notice:

1. The multiple connection will require the USB-HID 2.0 adapter (need to install
CH340 driver)

2. Each BWT901CL Bluetooth 2.0 sensor can only pair with 1 USB-HID adapter.
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