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Tutorial Link

Google Drive

Link to instructions DEMO:
WITMOTION Youtube Channel

WT901BLECL 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 WT901BLECL BLE5.0 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.

WT901BLECL BLE5.0’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 the three-axis angle
accurately.

It is employed where the highest measurement accuracy is required.
WT901BLECL BLE5.0 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

» 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 I2C interface.

» Do not change the baud rate because WitMotion
Bluetooth sensor’s baud rate (Defalut 115200) is

fixed.

1.2 LED Status

LED Status Remark
Red Keeping on Charging (powered by offered Type-C
wire)
Flashing quickly Standby
Blue
Flashing slowly Pairing succeeds
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2 Use Instructions with Android Phone

For APP configuration introduction, please referring to the link.
https://drive.google.com/file/d/122Es4QPLi5R-0O4TjN43FMFRcaNK9eSY8/view
?usp=share link

2.1 APP Installation

Install the APK file, give permission of Location and Storage

WitMotion
WitMotion
Installation successful
All permissions 5
PERMISSIONS
SEARCH IN APPGALLERY
Storage (@)
INSTALL
Location All the time
CANCEL

WITMOTION 2023v New Android APP
Link to check the tutorial video.
https://youtube.com/playlist?list=PL43tdDrVL VBMU2CrEZfCOMxAOaRz-EY1

My Drive > WITMOTION Document Center > Software, APP, Protocal,... ~ & m 0

Name ¥ Owner Last modified v File size
B3 WITMOTION PROTOCOL me Dec 22, 2022 me -
B Softvare me Apr 19, 2023 me -
B sample Codes (SDK] me Apr 19, 2023 me

O Android APP(for WT9OTBLECL, WT9OTIDCL, BWT61CL, BWT90ICL only)) me Apr 20, 2023 me - & & £ % i

About Android APP:

1. It is required to allow for application positioning (Always allowed), and turn
on the positioning function and Bluetooth.

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

2. After turning on Bluetooth, it takes about one minute to search for

authorization to find Bluetooth.
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2.2 Connection

Step 1. Install the APK file, give permission of Location and Storage
Step 2. Open APP and click “Connect”

15:04 0.0KB/s 3 (A =, @D

®© Connecting device

Select equipment model BWT901BLECL5.0

Enabling the scanning device O ‘

Available equipment

WT901BLE67(10:96:1A:5D:44:3B)

BLE Bluetooth RSSI: -58dBm

HC-06(00:0C:BF:19:71:5D)

BLE Bluetooth RSSI: -92dBm

@ # ©

Connect My device cloud
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Step 3: Turn on the sensor, select "BWT901BLCL5.0” or "WT901BLECL"” and

then scan the device

®© Connecting device

Select equipment model BWT901BLECL5.0 :

Enabling the scanning device

Available equipment

WT901BLE67(10:96:1A:5D:44:3B)

BLE Bluetooth RSSI: -48dBm ‘

Note: The device will show as "“WT901BLE"+“"MAC address”

Available equipment

WT901BLE67(10:96:1A:5D:44:3B)

BLE Bluetooth RSSI: -48dBm .

WitMotion: Device connection
succeeded
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Step 4. When pairing is done, the blue LED light of the sensor will flash and keep
about one second

After a few seconds, the data will show automatically

18:27 @ A % T FTED 1724 *BAE cco®@ ST FTED

Dashboard Acc Gyro Angle Dashboard Gyro Angle

WT901BLE67(10:96:1A:5D:46:48) ¥38

WT901BLE68(D4:BE:B5:15:75:CF)

178.687
AngleX()
15.298
AnaleYr)
76.827
30 Res AngleZi)
ar 54 64 74 84 94 104 15 124
= AccX = AccY = AccZ
Stop recorder —
-0.092 -0.776 -0.617 0.097 X: 0.291
Qo a1 Q2 Q3 !
Record file directory
Y: -1.082
0.000 0.000 0.000 0.000 z: sonsr Satos 3 *
GyroX('ts) GvroY('ts) GyroZyis) IGvrolrs)
wir T: 1121 wir
-0.259 0.022 -0.946 0.981 \
AccXia) AccYial AccZa) Accla)
~93 10055.1.2 100.0
Signal Version number power(%)
- @B ©° « @B o©
Connect My device cloud Connect My device cloud
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2.3 Calibration

2.3.1 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. Check the result--confirm if there is 1g on Z-axis acceleration

Calibrating, please rotate the module in all
direction!

WT901BLE68(DA:BA:2B:EE:D7:44) 7 WT901BLE68(DA:BA:2B:EE:D7:44) .7
Calibration Calibration
Acceleration Calibration Acceleration Calibration
Magnetic Calibration Magnetic Calibration
Magnetic Calibration Finish Magnetic Calibration Finish
Reset Z-axis angle to 0 Reset Z-axis angle to 0
- @ o© - @ o

Connect My device cloud Connect My device cloud
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2.3.2 Magnetic Field Calibration

Step 1. Click the "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”

Accelerator is calibrating, please stay
horizontal for 3 seconds!

WT901BLE68(DA:BA:2B:EE:D7:44) 2 WT901BLE68(DA:BA:2B:EE:D7:44) v
Calibration Calibration
Acceleration Calibration Acceleration Calibration
Magnetic Calibration Magnetic Calibration
Magnetic Calibration Finish Magnetic Calibration Finish
Reset Z-axis angle to 0 Reset Z-axis angle to 0
- @ o - @ o
Connect My device cloud Connect My device cloud

Check the result: The Z-axis angle will have less drift than before.
Notice: If there is drift of Z-axis, please stay away from the objective that can

create magnetic field interference.

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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2.4 Multi-connection

Link to the multi-connection video demo.
https://youtu.be/7M6R5Tjrz8U

As with PC software, we recommend up to 4 devices multi-connection.
Below is the different phones’ actual measure distance.
BD= Best distance; MD=Max distance

WT901BLECL Single device Two devices Three devices Four devices
Phone BD/m MD/m BD/m | MD/m | BD/m | MD/m | BD/m | MD/m
Samsung Android 13 37m 69m
Honor Android 12 24m 59m 27m 53m 11m 33m 9m 20m
Redmi Android 10 14m 22m 9m 17m 7m 13m 4m 9m
vivo Android 12 61m 70m 26m 38m 14m 28m 7m 35m
Oppo Android 13 129m 25m 41m 18m 32m 11 21m
Xiaomi Android 11 35m 75m 38m 66m 30m 35m
iPhone Ios16.4.1 34m 42m
Lenovo Android 11 36m 61m 29m 48m 22m 44m 30m 72

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com

-13



http://www.hukseflux.com/
https://youtu.be/7M6R5Tjrz8U

N/ ¢ ol

it mation

3 Use Instructions with iPhone

The new version of iOS APP has been launched. There will be many function
coming out soon in future.

NOTICE:

The existing function of history recording is in instructions at present.

Your understanding would be highly appreciated.

If you phone comes with txt reader, the recorded file can be easily opened.

A txt recorder like Micro Software.
https://www.youtube.com/playlist?list=PL43tdDrVL VCgrQJTaODOhkkbmTkS
1kMs

3.1 How to install

Step 1. Search "WITMOTION” on iOS App Store, and install the APP

App Store

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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() witmotion € Cancel

3 WITMOTION
YT Utilitic OPEN

wit motios

~d Ay of A 4
. 0. 0.9,

3.2 How to setup
Step 1. Turn on the sensor and then click “Scan”

CHC Y

Scan Device Scan

This Device

|._. e r Xs ||:' vice's sensor data

Sensor device ID will be recognized as WT901BLE+number
The second column is its SSID number.

Stop Device Scan

This Device
Use this device's sensor data

WT901BLEG7
DABO91AE-7AB9-1D5F-4E46-3F667895BC6C

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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Step 2. Select the device and the data will be online
Demo: Angle data curve

WT-Kyle Disconnect WT901BLE67 Disconnect

Angle

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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3.3 How to configure

For menu setting and its introduction including button and functions setting,
please referring to the Chapter 4.2.
Click the button of “SET”, the menu will jump out automatically.

Acc Cali

Cancel
. ]

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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3.3.1 Rename

Click rename and you can edit its name.
The name will be fixed with WT + Name you input.

WTOO01BLEG7

Angle

Please input new

device name

Cancel

WT9O01BLECL BLE5.0 | manual v23-0420 |
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3.4 Data Recording

The data can be easily recorded by simply press the button of record.

The recorded file can be txt format at present. You can send the record file to
the computer and then paste the data to an excel file for intuitive reviewing.
P.S If you meet any problem, please reach our team at
support@wit-motion.com

Step1l. Click * Record”
Step2. When you finish the record, click “End”.

ay = ay ay

HistoryRecord

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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Step3. Once you finished the record, you need to save the file. We recommend

you choose the button “"Save to Files”, the file will save the on your mobile

desktop folder.
PS: We tried all saving methods and found this method to be convenient.

. Record112959

AirDrop Messages

Copy

Add Tags

Save to Files

Save to Yuque note

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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Step4. Come back to your mobile desktop, click the “Files”, then you can check
the records files.

5:52 ul

D))

® 1

< Browse On My iPhone

Q Search

Record15590 Record175139 Xmind
5 551 PM Hitems
359 PM 26 KB
5 KB
Step 5. The file will show this format.
5:52 al T .
Done Record175139 (2 of 2)

h,-4632.0000,-6725.0000,-1620.0000

2023-04-20
17:51:39.2,a,-0.0063,0.0015,1.0073,ver,18414,eq,4.0600,rs
si,-61,T,30.0700,w,0.0000,0.0000,0.0000,Angle,0.5768, - 0.
1208,-145.4756,6,0.2967,0.0005,-0.0051,-0.9548, h,-46 48
0000,-6703.0000,-1601.0000

2023-04-20

17:51:39.2,a,-0.0068,0.0020,1.0088 ver,18414,eq,4.0600,r
ssi,-61,T,30.0700,%,0.0000,0.0000,0.0000, Angle,0.5823, -
0.1208,-145.4700,q,0.2968,0.0005,-0.0052,-0.9549, h,- 46
44.0000,-6714.0000,-1587.0000

2023-04-20
17:51:39.3,a,-0.0054,0.0015,1.0088,ver,18414,eq,4.0600,rs
si,-61,T,30.0300,w,0.0000,0.0000,0.0000, Angle,0.5823,-0
1208,-145.4590,q,0.2969,0.0005,-0.0052,-0.9549 h, -463
2.0000,-6706.0000,-1565.0000

2023-04-20

17:51:39.4,a,-0.0059,0.0024,1.0078 ver,18414,eq,4.0600,rs
si,-61,T,30.0700,w,0.0000,0.0000,0.0000,Angle,0.5823,-0.
1208,-145.4535,q,0.2969,0.0005,-0.0052,-0.9548, h, - 463
7.0000,-6709.0000,-1566.0000

2023-04-20

4 Use Instructions with PC

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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4.1 PC Connection

PC software is only compatible with Windows system.
Link to download software
Instructions Video link

4.1.1 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 |[:H31I1 SER.INF v

WCH.CN
INSTALL |__ USB-SERIAL CH348

| __ 88/88/2014, 3.4.2014

UNINSTALL

HELP

*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 H (Windows) button and type "device
manager to quickly search for the application.

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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Control Panel (30)

%3 Devices and Printers

=% View devices and printer

Device Manager

£ Change device inmllaﬁ{ View and update your hardware's settings

ﬁ Add a device
[ Find and fix problems with devices

%* Add a wireless device to the network

% View network computers and devices

g Change default settings for media or devices

g 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

J See more results

[ devicd 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.

2 e A—————

File Action View Help

e om0 Hml &

—r e X

4 5 WT-20211105WTZS
: % Batteries
» {™ Computer
> ¢ Disk drives
» W Display adapters
- U5 Human Interface Devices
I 4 IDE ATA/ATAPI controllers
b <= Keyboards

» I8 Monitors
&¥ Network adapters

| Mice and other pointing devices

47 Ports (COM & LPT) |
i |7 UsB-SERIAL CH340 (COM3)

» |3 Processors

M System devices

WT9O01BLECL BLE5.0 | manual v23-0420 |
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= WitMotion Shenzhen Co., Ltd

= O X
Elle Tools Record 3D Config Help ~ Auto-search
Port Main  Acceleration Angular Velocity Angle Magnetic Field Data Raw Data
Port: [COM3 |
Baud: m v N .
— WitMotion Shenzhen Co.,Ltd
pen ose

e Attitude Measurement System

Bluetooth 5.0

Transmit mode v Angle X: ‘ 1 3 o
| ®

-1 40 °
.12 7.92 °

2 N
pe—
Acc
A Calibrate
/7
WiKi
Web
Contact

COM3 open success, baud:115200

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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4.1.2 BLE 5.0 Adapter Connection

Adapter’s CP2102 driver link

Note: If you use the Windows 10 OS computer, there is no need to install the
driver.

Step 1. Insert adapter into the USB port in the beginning and confirm if there is
a port generated in the device manager.
& computer Management - O X

File Action View Help

e 2Em B HE B AXGE

. v A - —
E-3 Computer Management (Local) DESKTDIP I-BET\HM [USB SYTI345 (COM22) Properties ] x
v [r} System Tools i Audio inputs and outputs al
@ Task Scheduler a Batteries General Port Settings Driver Details Events N
2] Event Viewer Bluetooth
[ Shared Folders « @ Ccameras ~ USB #1{Til & (COM22)
@ Performance @A HP Wide Vision HD Camera
A Device Manager = Computer . R X
& N N Driver Provider: Microsoft
v &5 storage wa Disk drives
& Disk Management [ Display adapters Driver Date: 6/21/2006
f-», Services and Applications i Firmware Driver Version: 10.0.18362.1
virg Human Interface Devices Digtal Signer: Microsoft Windows
"B |DE ATA/ATAPI controllers

.‘q': Imaging devices = -
= Keyboards View details about the installed driver files.

L1 Memory technology devices

D Mice and other pointing devices

[ Monitors

&P Network adapters

K7 Other devices

@ Portable Devices Disable Devics Disable the device.

< & Ports (COM &LPT)
[ i USB ER{TiRE (COM22) l

W EEAFHEE CRRESRTT (COM17)
P AT AREST (COM18)
§ IEHEHE LAWFERT (COM19) 3 Gz

Update Driver Update the driver for this device.

If the device fails after updating the driver, roll
Roll Back D
AT back to the previously installed driver.

Uninstall Device Uninstall the device from the system (Advanced).

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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Step 2. Turn on the switch of the sensor after blue light of adapter flashes
P.S The sensor’s LED light will flash quickly. (once per second )

Step 3. Run the MiniIMU.exe application
click search button and wait for 30 seconds.

Ble Jools Record 3D Config Help* A

Port Main ngular Velocity Angle Magnetic Field Dats  Raw Dats
Port |COM22
s WitMotion Shenzhen Co. Ltd
Attitude Measurement System
Type
Angle X: 0 00 °
Angle Y
%
Angle
Acc
Calibrate
COMRR opn ccs b 15580
fle TJools Record 3D Config Help » Auto-search
Main  Acceleration Angular Velocity Angle Magnetic Field Dats  Raw Dats
Port: |COM:;
= WitMotion Shenzhen Co.,Ltd

Attitude Measurement System

o Angle X: .00 °
Angle Y: .OO °
Angle Z: .00 °

COM22 open success, baud: 115200
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Step 4. Data will appear once the auto-search finished
LED status: The LED light of sensor will flash slowly. (once two seconds.)
The adapter’s LED light will remain still.

Main  Acceleration Angular Velocity Angle Magnetic Field Dats  Raw Data
P com22
ot e WitMotion Shenzhen Co.,Ltd
Attitude Measurement System
Type

S Angle X: 2 .42 o

Bluetooth: WT901BLEST

RSSI: -66

Mac: C9:26:58:79:83:58 Angle Y: “0.39 -
Angle Z: _43919 °

COM22 open success, baud:115200
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4.2 Software Introduction

4.2.1 Main Menu

=+ WitMotion Shenzhen Co.Ltd

|Ei|e Tools Record 3D Config Help v Auto-search [

Port

Port: [COM3 +
Baud: (115200 v

Open

[Main | Acceleration Angular Velocity Angle Magnetic Field Data Raw Data

WitMotion Shenzhen Co. Ltd
Attitude Measurement System

Close

Type
Bluetooth 5.0

Transmit mode fngle X:
Angle Y: 1 5“9 5 o
Angle Z: 3 3 OO °

Acc
Calibrate

COM3 open success, baud:115200

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 Bluetooth 5.0 for
WT901BLECL BLE5.0

Open Open com port

Close Close com port

WT9O01BLECL BLE5.0 | manual v23-0420 |
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4.2.2 Menu of Configuration

=

Read Config  Calibration Time

System

Calibrate
Acceleration Magnetic Filed Gyro Auto Calibrate
Reset Height Reset Z-axis Angle

Range

Acceleration: |16 g/s2 v Gyro: |2000 deg/s w Band Width:

Communication

Online

Read timeout

Menu of Configuration

Button Function
Read Config Reading the current configuration
Calibrate Time Calibration time of chip

System

. Install Instruction
i : $-axis i i i
Reset Sleep Algorithm: Direction: Herizontal - Startup

Menu of System

Button Function

Reset Reset to factory setting

Sleep Sleep 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

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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Calibrate
Acceleration Magnetic Filed Gyro Auto Calibrate
Reset Height Reset Z-axis Angle
Menu of Calibrate
Button Function

Acceleration

Accelerometer calibration

Magnetic Field

Magnetometer calibration

Reset Height

Reset height datato 0

(only for sensor built-in barometer,
including WT901B, WTAHRS2, WTHARS1,
HWT901B)

Reset Z-axis Angle

Reset Z-axis angle to 0 degree, not available
for WT901BLECL BLE5.0 in 9-axis algorithm

Gyro Auto Calibrate

Auto-calibration of gyroscope

Range

Acceleration: |16 g/s2 ~

Gyro: |2000 deg/s w Band Width:

Menu of Range

Button

Function

Acceleration

Acceleration measurement range
(2/4/8/169/s2)

Gyro Gyroscope measurement range
(250/500/1000/2000 deg/s)
Band Width Bandwidth range

(5/10/20/42/98/188/256Hz)

Communication

Output Rate: |Lllgk

Menu of Communication

Button

Function

Output Rate

Return rate selection

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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4.3 Calibration

Preparation: Ensuring the sensor is “Online”.

Calibration on PC software:

It is required to calibrate for the first time usage.

4.3.1 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 acceleration in the “Config” and wait for 5 seconds

Step 3. Calibration done if OK shows

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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Read Config  Calibration Time

System
Reset Sleep Algorithm: gii;aclilzion: Isr:::::;tion
Calibrate
Acceleration Magnetic Filed Gyro Auto Calibrate
Reset Height Dacas o O]
=r Acceleration calibration Y
Range

Calibration is in progress ... [0]

Acceleration: |16 g th:

OK(D)

Communication

Online
Successfully set up gyro!
Step 4. Check the result--confirm if there is 1g on Z-axis acceleration
=r WitMotion Shenzhen Co. Ltd - ] x

Fle Tools Record 3D Config Help - Auto-search

Port Main  Acceleration Angular Velocity Angle Magnetic Field ;Data . Raw Data

Port: [COM3
- Acceleration Angular Veloci Magnetic Filed
Baud: |115200 -

Open | | Close

Type

Bluetooth 5.0

Transmit mode  ~

Temprature m

"IIII'

COMS3 open success, baud:115200

ST I
IEEECE
BTN I
| IS

r\

o
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4.3.2 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:
1. Sensors should be 20cm away from magnetic and iron and other materials

2. The value of H in magnetic field must be lower than 350.

=+ WitMotion Shenzhen Co.,Ltd - m} X
Fle Tools Record 3D Config Help = Auto-search

Main  Acceleration Angular Velacity Angle Magnetic Field Data Raw Data
Baud: 14:52:32

Bluetooth 5.0

Transmit mode  ~

T | NI
G I
ST O | I 0

COM3 open success, baud:115200

Methods:

Step 1. Open the Config menu.

Step 2. Click the "magnetic field” and slowly rotate the sensor 360° around X,
Y, Z, 3-axis accordingly.
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Read Config  Calibration Time

System
) - Install ; Instruction
Reset Sleep Algarithm: Direction: Startup
Calibrate
- . ] i
Acceleration Magnetic Filed Gyro Auto Calibrate
Reset Heighs Rocat e Anal
=+ Magnetic field calibration X
Range Please rotate X, ¥, and Z axis by 360 degrees for calibration,

and then click OK after the operation is completed.
Acceleration: |16

|

OK(O) |

Communication

COnline

Step 3. Click OK once the calibration done.

Step 4. Place the sensor horizontally stationary and make the Y axis point to the
north.

Step 5. Check the data of Z axis angle, it’s ok if the value is about 0°.
= WitMotion Shenzhen Co.,Ltd

File Tools Record 3D Config Help = Auto-search

Port Main  Acceleration Angular Velocity Angle Magnetic Field /Da

Port: |COM3 ~

Time Acceleration
;115200 v

(B! System:

Type I EZIEND

Transmit mode  ~

T

ICER I

- )

T ;
| 00m]

WiKi

Web GPS Yaw: m

— 2000 km/n ]

COM3 open success, baud:115200
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4.3.3 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.

4.3.4 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: firstly keep the module static, click the “"Reset

Z-axis Angle” in the “Config”, you will see the angle of the Z axis backs to 0

degree in the “"Data”.

4.3.5 Reset Heightto 0

Only available for the module built-in barometer like WT901B, HWT901B,
WTGAHRS1, WTGAHRS?2.
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4.4 Configuration

4.4.1 Data Recording

There is no memory chip in the sensor module, and the data can be recorded
and saved on the computer.

wr WitMotion Shenzhen Co. Ltd

file Tools || Record | 3D [Config Help ~ Auto-search

Port Begin celeration Angular Velocity Angle Magnetic Field Data  Raw Data
Port: |COM Stop
Baud: |[EEEE -

= WitMotion Shenzhen Co.,Ltd
e Attitude Measurement System

Bluetooth 5.0
Transmit mode v Angle X: _1 66 74 o
=
84 °
Angle Z: _46 26 ©
@

Angle Y:

Acc

r

WiKi
eb

nta

=

COM3 open success, baud:115200

Method is as follows: Click “Record” and “Start” will savethe dataasa TXT

file. The saved file is in the directory of the upper computer program Data.tsv:

the beginning of the file has the value corresponding to the data.
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File Tools Record 30 Config Help = Auto-search

“hutes | port Main  Acceleration Angular Velocity Angle Magnetic Field Data  Raw Data
Port: |COMS | [0 ¢3¢ 00 00 75 F3 55 61 00 00 FE FF FB 07 00 00 00 00 00 00 F8 FF 00 00 7A F 55 61 00 00 FE FF FC 07 000000000000 ~ i
. M‘H;ZW‘ [FA FF 00 00 7A F9 55 61 00 00 00 00 FA 07 00 00 00 00 00 00 FB FF 00 00 77 F9 55 61 01 00 FF FF 03 08 00 00 00 00 00 00
= IFB FF 00 00 78 F9 55 61 01 00 FF FF FD 07 00 00 00 00 00 00 F8 FF 00 00 80 F9 55 61 00 00 FF FF FE 07 00 00 00 00 00 00 F8
T L3 s o [FF 00 00 84 F9 55 61 02 00 FF FF FD 07 00 00 00 00 00 00 F8 FF 00 00 86 F9 55 61 01 00 FE FF FF 07 00 00 00 00 00 00 FA FF
Type 100 00 83 F9 55 61 00 00 FD FF FB 07 00 00 00 00 00 00 FA FF 00 00 82 F9 55 61 FE FF FF FF 04 08 00 00 00 00 00 00 FA FF 00
Bluetooth 5.0 {00 80 F9 55 61 FF FF 01 00 06 08 00 00 00 00 00 00 FA FF 00 00 76 F9 55 61 04 00 FF FF 02 08 00 00 00 00 00 00 FA FF 00 00
‘ ST P 76 F9 55 61 FF FF 00 00 02 08 00 00 00 00 00 00 FA FF 00 00 72 F9 55 61 FF FF FF FF FC 07 00 00 00 00 00 00 FA FF 00 00 72
S F9 55 61 00 00 FF F¥ FD 07 00 00 00 00 00 00 FA FF 00 00 79 F9 55 61 FF FF FF FF 00 08 00 00 00 00 00 00 FA FF 00 00 7F F9
pro— — 1556101000000 FE 07 00 00 00 00 00 00 FA FF 00 00 7D F9 55 61 FF FF 00 00 00 08 00 00 00 00 00 00 FA FF 00 00 75 F9
3 Data200429110617 - Notepad - o X |ear9ss
File Edit Format View Help F955
StartTime: 2020-04-29 11:01:37.522 ~lsross
wyaddress Time(s) ax(g) ay(g)  azg) g/s)wy(deg/s) (deg, 9 ) 795561
0x50  11:06:18.494 00000 -0.0005 09995 00000 00000 00000 -00220 0.0055 ks 00
0x50  11:06:18.582 -0.0005 -0.0010 1.0000 0.0000 00000 00000 -0.0275 0.0055 | ko100
EOxSO 11:06:18.682 -0.0005 -0.0015 09995 00000 00000 00000 -0.0275 00000 |00
0x50  11:06:18.782 00000 00000 09995 00000 00000 00000 -0.0275 00000 | o o
w{0x50  11:06:18.903 00000 00000 10020 00000 00000 00000 -0.0275 00000 | o
0x50  11:06:18.982 -0.0005 -0.0015 09985 00000 00000 00000 -06275 00000 '
0x50  11:06:19.083 00005 00000 10000 00000 00000 00000 -00275 00000  [°7
0x50  11:06:19.182 00005 -0.0070 09995 00000 00000 00000 -0.0275 0.0000
0x50  11:06:19.282 00000 -0.0015 09990 00000 00000 00000 -00275 00000 [ %%
0x50  11:06:19.381 00005 00000 09980 00000 00000 0.0000 -0.0275 0.0000 pPY00o
0x50  11:06:19.490 00010 -0.0015 09985 00000 00000 00000 -0.0330 0.0000 000000
0x50  11:06:19.582 00005 00000 10010 00000 00000 00000 -0.0330 0.0000 0000
0x50  11:06:19.682 -00010 00005 1.0010 00000 00000 00000 -0.0275 00000  pocooo
0x50  11:06:19.783 -00010 0.0000 09990 00000 00000 0.0000 -0.0275 0.0000
0x50  11:06:19.902 00000 00000 10010 00000 00000 00000 -0.0275 00000 |-
0x50  11:06:19.982 -0.0005 -00010 1.0010 00000 00000 00000 -0.0275 0.0000
l‘\v(n 11-NA-20 NR 0N nnnn 0N nnnn 10Ms 0N nnnn nnonn noannn AN nnnnn ” ed
n1,Colt 100%  Windows (CRLF) UTF-8
EEC

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

data will be shown in order.

[address 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 02404 04443 0. -0. 37738 ~0.3662 -29.541 1 -29.. 120. 29.97 0 50 313
0x50 43:06.5 02:40.5 0.02 05796 -0.7739 -192.0166 283.9355 -700.2563 142.0532 -24.884 154.8907 30 -29 7 312
0x50 43:06.6 02:406 -0.2896 0.8599 -0.5571 -8.2397 -3.7842 -264.5264 124.0741  20.0171 -158.2196 30 -7 -85 291
0x50 43:.06.7 02:40.7 -0.771 05322 -0.4761 36.0718 43.8232 -226.8677 132.984 414514 -138.0872 30 38 -93 289
0x50 43:068 02:408 -0.5601 04233 -0.5562 55.7861 101.9897 274.1699 144.5087 35.5792 -132.4292 30 22 -58 301
0x50 43:06.9 02:40.9 -0.0059 05503 -1.0103 139.0991 -32.7759 432251 141.4929 1.8073 -174.1113 30 -22 -9 308
0x50 43:07.0 02:41.0 0.2656 0.3887 -0.8594 124.3896 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 0 104 294
0x50 43:07.2 02:412 03896 03022 -0.8994 -90.0879 1353149 -268.9819 163.4601 -31.9867 128.6829  30.03 -2 67 308
0x50 43:07.3 021413 02939 009531 -0.2837 -251.5259 48.645 -7504272 119.0149  -0.3625 -174.1608  30.03 -30 -56 295
0x50 43.074 02414 -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 1221924 122.0087 39.8035 -151.1389 30 63 -110 275
0x50 43.07.6 02:41.6 -0.2495 08135 -0.5327 36.377 56763 930176 121.8494 157214  -161.109 30 12 -108 288
0x50 43:.07.7 02:41.7 03057 07432 -0.5996 74.0356 -0.061  379.7607 1267603 -11.4478 -176.6711  30.03 -51 -68 295
0x50 43:.07.8 02:41.8 04922 04653 -0.7129 1347656 24231 2689819 1453656 -324756 163.3832  30.02 -83 10 295
0x50 43:.07.9 02419 04507 04272 -0.7871 -186.5234  -36.3159  420.6543 166.2616 -49.1583  130.2924  30.02 -86 7 292
0x50 43:.080 02420 06045 -0.062 -0.8027 37.9028 7.6294 -138.0005 173.4357 -45.8514 118.0206  30.03 -66 75 298
0x50 43:.08.1 02421 04712 06011 -0.5688 -172.6685 -7.1411  -537.6587 137.6312 -31.2396 163.8171  30.03 -78 20 300
0x50 43:.082 02422 -00649 0873 -04028 -115.6616 23193 -276.2451 113.6481 46417 -169.8761  29.98 -37 -101 283[
0x50 43:083 02423 -04092 0856 -0.1816 -134.8877 -38.208 -155.7007  99.8822 26933  -165.943 3003 32 -166 244
0x50 43:084 02424 -05171 08809 -0.1152 84.1064 0.9155 86.2427 94.8285 332666 -167.5415  30.06 72 -186 218
0x50 43:08.5 02:42.5 -0.1782 009595 -0.2793  243.2861 29.3579  406.8604 110.7367  13.3429 -169.0686  30.03 29 -156 254
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4.4.2 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”

o
Tools Record 3D Config Help ~ Auto-search

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

BO: = WitMotion Shenzhen Co.,Ltd
Attitude Measurement System

Type
Bluetooth 5.0

Transmit mode Angle }\ O O O O
»
7 o
o ReadFile _ o % Angle Y: O R O o

Rate [ ] 10Kz Aghaadi 0 00 o
o

0%

Acc
Calibrate

Port closed!

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

File Tools Record 3D Config Help ~ Auto-search

Port Main  Acceleration Angular Velocity Angle Magnetic Field Data  Raw Data

o [ ]
Z:@ WitMotion Shenzhen Co. Ltd
Attitude Measurement System

Type

Blustnnth 50

wr Please choose file X
€« v « BLE Software for W.. BLE Software for Windows PC > v O Search BLE Software fo nd.. R

Organize = New folder

B This pC A Name Date modified
B 3D Objects 3D
I Desktop AD
AD_EN
% Documents
n
& Downloads
playPic
b Music layPic EN
&= Pictures | recordFile
B videos temp
e Local Disk (C2) zh
— DATA (D) (N
o Play ) zh-Hans
ConfigHelper.dil
= PROGRAM &LFIL ,
File name: v| jAnflest T

Cancel
WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com
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-

{ Elle Jools Record 3D
Port

Main  Acceleration Angular Velocity Angle Magnetic Field Data
(P [ ]
aud: 115200 v . .
| Eo = WitMotion Shenzhen Co. Ltd
| pen ose

o= Attitude Measurement System

wr Please choose file

Config Help ~ Auto-search

Raw Data

x
« v <« BLE Software for Windows PC » recordFile

v|®  SearchrecordFile o
Organize v New folder - ™ @
~ Name -

[ This PC

Date modified Type Size
B 3D Objects Normal_200604093344.8IN 3
[ Desktop [

Normal_200604094448.BIN 6/4/2020 9:44 A} BIN File l
%| Documents

& Downloads
D Music

= Pictures
B videos

% Local Disk (C2)

= DATA (D)
= Play (E)
s PROGRAM & FIL
v <

>
File pame:

) I Binary file(*.bin) v l
Open Cancel

Step 4: Click "Run” and the Binary file will be playback
When playback, the rate can be editable.

-r

File TJools Record 3D

Config Help ~ Auto-search
Port

Main

Acceleration Angular Velocity Angle Magnetic Field Data
Port:

Raw Data
Baud: (115200 v

e WitMotion Shenzhen Co.,Ltd

Type

Attitude Measurement System
Bluetooth 5.0

Angle X: 1 9 51 o
@
;. o
w ReadFile - o x Angle Y: o 5 " 1 5
Load Pause Restart

Rate: [ ] 10Hz

- . 110.62 °

[Ftle: Normal_200604094448.BIN I Acc
= Calibrate
/7

WiKi
Web

Contact

Port closed!
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4.4.3 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

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

Eile

Port
Port:

Baud: 115200 v

Open

Type

Tools Record 3D Config He

com3 v

Main  Acce

Close

= Normal - Config

Bead Config  Lock Unlock  Calibrate Time

System
: Install : Instruction
ithm: |9 - axis  ~ Vertical -~
Reset Sleep Alarm Algrithm: Directiod: O Startup

Calibrate

Acceleration Magnetic Filed Reset Z-axis Angle Gyro Auto Calibrate

Reset Height Angle Reference
Range

Accleration: [16

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

Communication

Baud Rate: Device Address: change

x

Content
[ Time Acceleration Velocity Angle Magnetism O Port
[ Pressure [ Location [ pooP [J Quaternion  [] Positioning Accuracy ~ [] GPS Original
Port
00 model: pulse width: [0 v oee: [0
D1 model: pulse width: [0 [ ] oycle: [0
D2 model: pulse width: |0 ] oycler [0
D3 model: pulse width: |0 [ ] oycle: [0
Wik B ornire
Contact Read Configuration Completed
COM3 open success, baud:115200
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4.4.4 Bandwidth

Default bandwidth is 20Hz.

wr WitMotion Shenzhen Co.,Ltc - 5] X
fle Iools Record 3D Config Help = Auto-search

Port i Acceleration AmmularValeritn: Anala B ir Ciald  Dae. Baw Das.

Port |COM3 ~ =r Bluetooth 5.0 - Config %
Read Config  Calibration Time
Baud: (115200 + i

Open Close System

X — Install ; Instruction
Type Reset Sleep Algorithm: Direction: ‘Henzunlal VI ESt.:rtup

Bluetooth 5.0

Calibrate
Transmit mode v

. : - )
Acceleration Magnetic Filed Gyro Auto Calibrate

Reset Height Reset Z-axis Angle

Range

Acceleration: |16 g/s2 v Gyro: |2000 deg/s ~ Band Width:

Communication

Output Rate: [50Hz v

\"//{ &

WiKi

Web . Online
Contact

Successfully set bandwidth!
COM3 open success, baud:115200

Explanation:
1. The higher rate of bandwidth setting will lead to higher fluctuation in data
waveform. Conversely, the lower rate of bandwidth, data will become more

fluent.

For example:

Bandwidth as 50Hz, Output rate as 5Hz. The waveform is very steady.
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wr WitMotion Shenzhen Co.,Ltd

- [m] X
File Tools Record 3D Config Help - Auto-search
Port Main Acceleration Angular Velocity Angle Magnetic Field Data  Raw Data
Port: |COM3 +
12 = Bluetooth 5.0 - Config
: 115200
Eesd ferdlEedn G as Eirs
Open Close
System
Type .
. Install . Instruction
ithm: |9-axis
Bluetooth 5.0 Reset Sleep Algorithm: Direction: M Startup
Transmit mode 08 Calibrate
Acceleration Magnetic Filed i|Gyro Auto CeRbrate
06 B .
Reset Height Reset Z-axis Angle
Range

04

carsbors [ligi2 <] oo [ e v ]

C

02

[ovmese e |

Web 0.2
17:40:20.516
Contact .
. Online
COM3 open success, baud:115200 Successfully set bandwidth!

Bandwidth as 256Hz, Output rate as 50Hz. The waveform will show more
fluctuation.

er WitMotion Shenzhen Co.,Ltd

- [m] X
File Tools Record 3D Config Help ~ Auto-search
Port Main  Acceleration Angular Velocity Angle Magnetic Field Data  Raw Data \ ! t !
Port: |COM3 ~ e Bluetooth 5.0 - Config
12
Baud: Read Config ~ Calibration Time
Open Close
System
Type X - Install . Instruction
Reset Sleep Algorithm: Direction: v Startup
Bluetooth 5.0
Transmit mode v 08 Calibrate
Acceleration Magnetic Filed (= ErohsE o
06 Reset Height Reset Z-axis Angle
Range

0.4

Acceleration: |16 g/s2 v Gyro: Band Width: ~

Communication

0.2

\"//{ al

WiKi

Web oz 17:43:15.446
Contact } . Online

Successfully set bandwidth!

COMS3 open success, baud:115200

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

For example, if the bandwidth setting is 20Hz, retrieval rate as 50Hz, there will
be 5 repeating data.

If you prefer there is no repeating data, it is required to increase the bandwidth
more than 50Hz.
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4.4.5 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 WT901BLECL 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 the “Config” menu.

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

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

-
Fle Tools Record 3D Config Help * Auto-search

Port Main  Acceleration Angular Velocity Angle Magnetic Field Data  Raw Data
Port: [COM3

wr Bluetooth 5.0 - Config X
Baud: (115200 + —
Read Config  Calibration Time

Open Close

System
Type Install Instruct
; o nstal . nstruction
Bluetooth 5.0 Reset Sleep Algorithm: Direction: Herizontal V| Startup
Ti i v .
ransmit mode Calibrate
. ] il
Acceleration Magnetic Filed Gyro Auto Calibrate
Reset Height Reset Z-axis Angle
Range
Acceleration: [16 g/s2 v|  Gyro: [2000deg/s  ~|  Band Width:

Communication

Output Rate: |50Hz v

\'"//¢ &

WiKi

=

eb
Contact
B online

COM3 open success, bau| Successfully set algorithm!
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5 Instructions of 2023 New Software

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

Link to check the PC Software connection video demo.

Video demo

Below is the new software and universal instruction download link.
https://drive.google.com/drive/folders/idnwmnH7Zmi4zBpNgDywlLz
rzsV7BfeKaD9?usp=share_ link

WITMOTION New Software(Universal)

A

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

Recor Tools (1) View( V) Help( H) Language (1)  Configuration

Add device ain inte Data Datalist Graph Map 3Dpose Rawdata

Angle X -0.505°
Angle Y 1.203°
Angle Z -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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6 Multiple-Connection Instructions

The WT901BLECL can be connected via laptop’s Bluetooth. It is required to use
the WitMotion New Software. The maximum is up to 4 units in the same time via
connection.

PS. It is required to turn on the laptop’s Bluetooth.

(5 Settings

@ Home Bluetooth & other devices
| } ] 2 Add Bluetooth or other device

Devices

Bluetooth

I% Bluetooth & other devices @ o
& Printers & scanners Now discoverable as "COMPUTE"
O Mouse
Mouse, keyboard, & pen

E3 Touchpad USB Keyboard

!

Typing O USB OPTICAL MOUSE
& Pen & Windows Ink
® AutoPlay Audio
JBLGo 3
ﬁ usB q ))) Paired

Because Bluetooth is limited, sometimes the data lag when you're using
Bluetooth to multi-connect, and the Bluetooth range will be less. Of course, the
different phone has a different range.

If you need longer Bluetooth range when multi-connection (up to 30m), please
use our BLE 5.0 adapter (refer to the chapter4.1.2 BLE 5.0 Adapter Connection)
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6.1 Connection Instructions

1. Install WitMotion New Software (Download link).

2. Open the WitMotion New Software and the laptop’s Bluetooth.
> WITMOTION 2023 New Software »

Bin

Config

Plugins

Record

Temp
=l Hit WitMotion.exe to open software.tet
Software Instructions Manual.pdf
EWitMotion.exe
|| witMotion.exe.config

3. Choose module "BWT901BLECL5.0".
wr O B8 ® B ®

Record (R) Tools (T) View( V) Help(_H) language (1)  Configuration (_

Data Datalit Graph 3Dpose Rawdata

Angle X

Modular category

BWT901BLECLS.0 Ang Ie Y

BWTI01BLECLS.0
wisosizso Angle Z
WT9344M
WT645-485
'WT635-7DT-CAN
WT635-707-485
WT61C_TTL

60

Y61

BWTB1CL

e2
HWT905-422

e1p

4. Open all sensors.

5. Click “Search devices”, the software will auto-search. Once it searches
“"WT901BLE68", close the pop-up, and then wait for a minute, you can see
the data.
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wr | 0 5 ® ® B ®

Record (_R) Tools (_T) View(_V) Help(_H) Language (L)  Configuration

Add device Data Datalist Graph 3Dpose Rawdata

Port:

Baud: 9600

® « AngleX

Modular category
BWT901BLECL5.0

Q. Search devices

DABA2BEEDT44 WT901BLE68 2,1

3 devices found

PS: If the interface hasn’t show the data, select the device "WT901BLE68".
wir | O & ® [ @

Wit metive Record (_R) Tools (T) View( V) Help(_H) Language (L)  Configuration
Add device Main interface  Data Graph 3D pose Raw data

Data column filtering

Baud: 115200

‘ Add

Modular category

Connection name Acceleration X AccelerationY  AccelerationZ  Angular velocity X  Angular velocity Y Angular velocityZ ~ Angle X

'WT901BLE68(FF7AF50F9486) -0.178 -0.06 0.008 990.234 3n.2n -167.053 139515

BWT901BLECL5.0 WT901BLE68(FEBF1EDDBF51) -0.756 -475.525 -189.819 97.595 89.16
Q. Search devices
WT901BLE6B(DABA2BEED744)  -0.781 -432617 -173.462 71.838 68.461
T WIo0TBLEGSE 7ATS0F

WT901BLE68(FBABBIFIFI5A) -0.876 ks - 159.395
$ WTo01BLEGB(FERFIEDDBFSY)

B winizz3396235093C88)

S WT901BLEGBDABAZBEED7A4)

¥ WI901BLEGB(FBABBIFOFISA)

Noted: In standby mode, the sensor flashes quickly. Once the sensor was
connected successfully, the blue light will start flashing slowly.
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6.1 Software Setting

For software introduction including button and functions setting, please
referring to the below link.
https://drive.google.com/file/d/180ntSUDU1m4vNhcRXvmTeFN1rAK3jcmZ/vi
ew?usp=share link

6.1.1 Data Configuration

Click the corresponding sensor, you can configure the individual sensor
separately, record and so on.

Help{_H)

Main interface  Data Graph aw data WT901BLEGB(FF’
‘WT901BLEGA(FERF1
'WT901BLEGS(D/

Data column filtering

c. i X A ion ¥ 95 A 7 A X A ¥ A ¢
Connection name Acceleration X Acceleration ¥ Accele . ngula Z AngleX  AngleY  AngleZ ddX  Mag

'WT901BLEGS(FF7TAFS0F3486) 0.001 -0983 0183 -79.365 0121

WT901BLEGS(FEBF1EDDBF51) 0.003 0.985 0.152 0 0 81.6 0.154

WT901BLEGS(DABA2BEEDT4A4) 0019 0979 0.195

WT901BLEGE(FBABBIFOFISA) -0.009 -0.968 0.26

‘WitMotion-2.2.19.0
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Step 1. Click the config as you request.

Step 2. The software will auto-save the config.

D ©

Record (_R} Tool

wr

Graph

Connection name

WT901BLEBB(FFTAFSOF3486)

WT901BLEGB(FEEF1EDDBFS51)

WT901BLEGB(DABAZBEEDTA4) 1067

WT901BLEGB(FBABBIFOFISA)

System
Default
Calibrate
Acceleration

Range

Accleration: 18 9/s2

Comunicate

Baud Rate: |10Hz

Read Configuration Completed

otion-2.2.19.0

WT9O01BLECL BLE5.0 | manual v23-0420 |

leration ¥

N

Acceleration Z

Algrithm:

Magnetic Filed

Gyro: 2000 deg/s

Languag C

Angular velocity X

-148

-183.105

Installation DiretHorizont:

Reset Z-axis Angle

Device Name:

Band Width

S

uration

Angular veloci AngleX  AngleY  AngleZ

1313

144 827

-169.373 -45.423

Instruction
=
startup

(2]

[ Gyro Auto Calibrate 0

20 Hz ~

o

IBLE6B

(2]

. Change

online

www.wit-motion.com
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6.1.2 Calibrate

It is the similar with the method of the calibration of the standard PC software.
If you don’t how to config the parameter, please click ” question mark”.

wr O 5 ® ® B 0©

Record (_R) Tools (_T) View(_V) Help(_H) Language (L)  Configuration

Add device Main interface  Data Graph 3Dpose Raw data

Data column filtering
Angular velocityZ  Angle X

System 0,082
Modular category Default B Accelerometer Calibration

BWT901BLECL5.0 7 0.016
Calibrate

Q Search devices -
Acceleration [ Gyro Auto Calibrate (@)

&P WIo01BLEGS(FBABBIFOFISA)
Range

& WT901BLEGS(FEBF 1EDDBF51) Accleration: 0

WT901BLE6S(DABA2BEED744) :
4 ) Comunicate
W WT901BLEGS(FF7AFS0F9486) Baud Rate:

I WIO0BLESCOESBAST26AE)

About M online

Read Configuration Completed

WeChat
WitMotion-2.2.19.0
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6.1.3 Device name Edition

Step 1. Modify your device name.

Due to the integrated WitMotion algorithm and settings, the device name will
always start with "WT".

Step 2. Input the name you prefer. Then click the “Save Config”.

wr | O 5 )

Record (_R) Tools (T} View(_V) Help(_H) Language (L)  Configuration

Main interface  Data Graph 3Dpose Raw data

Angular velocity X Angular velocity g ityZ AngleX  AngleY  AngleZ
WT901BLEGS(FFTAF50F9486) -148.926 221313 64951 138527
WT901BLEGS(FEBF1EDDBF51) 183.105 173.462 83 168.981 66379
WT901BLEGS(DABA2BEEDTA4) 186.279 156.677 5 144827 6299

'WT901BLE68(FBABBIFIFISA) 283 -248413 -448.059 -169.373 3564 -76.63

System
Default Algrithm: Installation DireiHorizant: - Lf(‘:::;lion 0
Calibrate
Acceleration Magnetic Filed Reset Z-axis Angle [ Gyro Auta Calibrate ()
Range
Accleration: |16.8/52 Gyro: 2000 deg/s Band Width: |20 Hz (2]

‘Comunicate

Baud Rate: |10Hz - Device Name: 1 IBLEGE Change | @

online

Read Configuration Completed

WitMotion-2.2.19.0

WT901BLECL BLE5.0 | manual v23-0420 | www.wit-motion.com

-51


http://www.hukseflux.com/

N/ ¢ &

it mation

6.1.4 Curve Display

There are various choices on the data details, such as acceleration, angle data
and so on.

Demo 1:

You can switch views as you like.

wr O 5 ¥ ® BHo©

Record (_R) Tools (_T) Helpi_H) Langu
Data  Data list

Add Graph Restore Default

i P
Acceleration
Acceleration X

Acceleration Y
Acceleration Z

4600 47 4400 43 4400 4500

Setup WA Th o Data po Setup @ Th Set up

Acceleration

Magnetic field X Acceleration X Angular velocity X
Magnetic field Y Acceleration Y i Angular velocity ¥
Magnetic field Z Acceleration 7 B2\ Angular velocity Z
1 4

L) nl " iy o AVIEY LS

‘J \" !I { R U LT

Ul

o/ 05 == a3

wit meiies Record { Tools (_T) ) (H) Language (L)  Configuration
Add device Main interface  Data

Port: Data column filtering

Bavd: 115200

. Add

Modular category

Connection name < X c Y  AccelerationZ  Angular velocity X Angular velocity Y Angular velocity Z  Angle X

'WT901BLE6E(DABAZBEEDT44) £ i -0.083 -22.827 -24.292 25.269 73779

'WT901BLEGS(FF7AF50F3486) ! & -0.092 11.108 -15.442 35.461 90.505

Q, Search devices
WT901BLEGB(FBABBIFIFISA) L A 0105 -27.222 -8728 -24.841 91.236
EDT44)

WT901BLE6B(FEBF1EDDBFS1) - -1 0073 12573 55.115 -31.738 -92.362

WitMotion-2.2.19.0
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6.1.5 Data Recording

Step 1. Click “Record”.

Step 2. Click “Stop”.

Step 3. Extract the recorded file.

Step 4. Paste all the recorded data packet to a Excel file for intuitive reviewing.

&« v T <« WitMotion New Software 2023 > WITMOTION Software(V2.2.20.5) > Record v @] 2 Search Record
N ~
A+ERTFS »* Name Date modified Type Size
20223 EfS » : )
IR [] BWT901BLECL5.0_1682518006073.bin 4/26/2023 2:06 PM BIN File 44 KB

Tutorial # | ] BWT901BLECL5.0_1682518006073.play 4/26/2023 2:06 PM PLAY File 1,008 KB

AMAZON COURSE - 22- # S|| BWT901BLECL5.0_1682518006073_1.csv 4/26/2023 2:06 PM XS TiEE 340 KB

BAEH{FBA15D93CZL # BWT901BLECL5.0 1682518006073 _1.txt 4/26/2023 2:06 PM Text Document 302 KB

5pcs + custom fee

2022 STEIETTRY

[ Desktop
Ei5E - Robotshop A\3E
. A ~Pveiis D

Time Device 1 i 1 i 1 i lar veAngular veAngular veAngle X(' Angle Y(° Angle Z(" Magnetic i ic 4 i i i i 30
[ u:os:ulrmxml 0.204 -0. 882 0.478 2.014 -0.61 -0.916 -62.056 -11.673 -177.627 -15.467 ~-78.825 -210.442 0.03482 0.09781 -0.51102 0.85321
L 14:06:46. ¥T112233(F 0.049 0.396 -0.928 o 0 0 156.945 -2.791 124.014 71.375 65.017 -35.075 0.07269  0.46402  0.86261 0.18756
k 14:06:46. ¥T112233(F 0.049 0.396 -0.928 0 0 0 156.945 -2.791 124.014 71375 65.017 -35.075 0.07269 0.46402 0.86261 0.18756
£ 14:06:46. WT112233 (F 0.05 0.39 ~0.928 0 0 0 156.945 ~2.791 124.014 71.375 65.017 -35.075 0.07269 0.46402 0.86261 0.18756
- 14:06:46. WT112233(F 0.05 0.39% -0.929 0 0 0 156.945 -2.791 124.014 71.375 65.017 -35.075 0.07269 0.46402 0.86261 0.18756
E 14:06:46. ¥T112233(F 0.05 0.396 -0.929 [ 0 0 156.945 ~2.791 124.014 71.375 65.017 -35.075 0.07269 0.46402 0.86261 0.18756
, 14:06:46. WT112233 (F 0.05 0.396 -0.920 0 0 0  156.945 -2.791 124.014 71.375 65.017 -35.075 0.07269 0.46402 0.86261 0.18756
. 14:06:46. WT112233(F 0.049 0. 396 ~0.929 o 0 0 156.945 ~2.791 124.014 71375 65.017 -35.075 0.07269 0.46402 0.86261 0.18756
¥ 14:06:46. WT112233(F 0.049 0. 396 -0.928 0 0 0 156.945 2,791 124.014 71.375 65.017 -35.075 0.07269 0.46402 0.86261 0.18756
E 14:06:46. WT115(C68E -0. 026 0.029 1.018 0 [ 0 1.67 1.439 83.979 33.124 2.744 -29.89 0.74319  0.00241 0.0191 0.66873
5 14:06:46. ¥T112233 (F 0.049 0.396 -0.928 0 0 0 156.945 -2.791 124.014 71.375 65.017 -35.075 0.07269 0.46402 0.86261 0.18756
L 14:06:46. WT112233 (F 0.049 0.39 -0.928 o 0 0 156.945 =2.791 124.014 71.375 65.017 -35.075 0.07269 0.46402 0.86261 0.18756
L 14:06:46. WT112233(F 0.048 0.396 -0.928 0 0 0 156.945 -2.791 124.014 71.375 65.017 -35.075 0.07269 0.46402 0.86261 0.18756
L 14:06:46. ¥T112233(F 0.048 0.395 -0.929 0 0 0 156.945 -2.791 124.014 71.375 65.017 -35.075 0.07269 0.46402 0.86261 0. 18756
L 14:06:46. ¥T112233 (F 0.048 0.395 -0.929 0 0 0 156.945 -2.791 124.014 0.07269 0.46402 0.86261 0.18756
5 14:06:46. WT112233(F 0.048 0.395 -0.929 0 0 0 156.945 ~2.791 124.014 0.07269 0.46402 0.86261 0.18756
L 14:06:46. WT112233(F 0.049 0.395 -0.929 0 0 0 156.945 =2.791 124.014 0.07269 0.46402 0.86261 0.18756
5 14:06:46. WT112233 (F 0.049 0.395 -0.929 0 0 0 156.945 2,791 124.014 0.07269 0.46402 0.86261 0.18756
5 14:06:46. WT901BLEG 0.2 ~0. 885 0.471 4.639 -0.793 -1.282 -62.084 -11.667 -177.627 0.03482  0.09781 -0.51102 0.85321
8 14:06:46. ¥T112233(F 0.049 0.395 -0.929 0 0 0 156.945 -2.791 124.014 0.07269 0.46402 0.86261 0.18756
15 14:06:46. ¥T112233 (F 0.049 0.395 -0.929 0 0 0 156.945 -2.791 124.014 0.07269 0.46402 0.86261 0.18756
E 14:06:46. ¥T112233(F 0.049 0.395 -0.929 o 0 0 156.945 =2.791 124.014 0.07269 0.46402 0.86261 0.18756
B 14:06:46. ¥T112233 (F 0.049 0.395 -0.929 0 0 0 156.945 =2.791 124.014 0.07269 0.46402 0.86261 0.18756
g 14:06:46. WT112233(F 0.049 0.395 -0.929 o 0 0 156.945 -2.791 124.014 0.07269 0.46402 0.86261 0. 18756
- 14:06:46. WT112233(F 0.049 0.395 -0.929 0 0 0 156.945 =2.791 124.014 0.07269 0.46402 0.86261 0.18756
B 14:06:46. ¥T112233(F 0.049 0.395 -0.929 0 0 0 156.945 -2.791 124.014 71375 65.017 -35.075 0.07269 0.46402 0.86261 0.18756
5 14:06:46. ¥T112233 (F 0.049 0.395 -0.929 0 0 0 156.945 -2.791 124.014 0.07269  0.46402 0.86261 0.18756
L 14:06:46. WT115(C68F 0. 026 0.03 1018 0 0 0 1.67 1.439 83.979 0.74319  0.00241 0.0191  0.66873
I 14:06:46. ¥T901BLE6 ~0.892 0.46 2.502 ~0. 061 ~0.366 -62.155 ~-11.635 -177.627 0.03482 0.09781 -0.51102 0.85321
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