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Important Note:

The TR-DataRX™ App is available on Microsoft Store for free download.
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1. Introduction

TR-DataRX™ s software that wirelessly connects to multiple sensors, called DataRX,
that measure the Euler angles (roll, pitch, and yaw angles), linear accelerations, angular
velocities, and Earth’s magnetic field along with X, Y and Z axes. TR-DataRX™ also:

® Provides information on angular accelerations and jerk values with statistical
measures for each quantity after recording the data.

(i) Features on-the-go monitoring of the quantities with graphics.

(i) Allows users to export all data in Excel or CSV formats and export the plots.

(iv)  Connects to multiple wireless sensors and simultaneously records data of all

SEensors.

The current version of TR-DataRX™ is compatible with Windows Operating System (OS).
The future versions will include the setup file for both Windows and Mac OS.

DataRX sensors come in two versions:

e BLE-based wireless sensors
e \Wi-Fi-based wireless sensors

The power management system used in the hardware can preserve the power for up to
2 hours for Wi-Fi sensors and 6 hours for BLE sensors when used continuously.

DataRX sensors can be mounted on different devices using magnets or straps based on
various enclosure designs. The application of these sensors is not limited to robotics,
rehabilitation, kinesiology, physiotherapy, surgery, and sports medicine.
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2. TR-DataRX™ Installation Requirements

The following features are the requirements that a machine needs to meet to execute the
TR-DataRX™ software:

OS Type: Windows 10
OS Version: Version 2004 (OS build 19041.985) [Minimum Tested]
Version 20H2 (OS build 19042.1052) [Recommended]
Installed Memory (RAM): 6 GB [Minimum Tested]
8 GB or more [Recommended]
Processor: Core(TM) i5-3450 CPU @ 2.10 GHz or equivalent [Minimum Tested]
Core(TM) i5 4" Gen. CPU and higher or equivalent [Recommended]

Important Note: The machine needs to have a working Bluetooth 4+ adapter installed or
the TR-DataRX™ software will execute in Wi-Fi-only mode. Most laptops and newer
desktop PCs have built-in Wi-Fi and Bluetooth adapters. If your system does not have a
built-in Bluetooth adapter, you can utilize an external Bluetooth 4+ dongle.

3. TR-DataRX™ Installation Procedure
This section provides instructions to install TR-DataRX™.
3.1. Go to Microsoft Store App on your device by visiting the link below:

= Microsoft App Store TR-DataRx
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3.2. Search for “TR-DataRX” and click the Get/Install button. It will start downloading
and installing the app on your machine.

=' Microsoft Windows Apps oftware «  Games & Entertainment «  All Microsolt + Developers  Signin

TR-DataRX

Get in Store app

Free

)  TR-DataRX —»

TR-DataRX

Figure 1. Software download from Microsoft Store.

Note: When clicking the “Install” button, you may be asked to provide permission for
the installation. Click “Yes” if you see this message generated by the OS.

3.3. After installation, search for the app in the “search icon” and pin it to the desktop
and taskbar. When operating the app for the first time, you will see the “End User
License Agreement” shown in Figure 2. Read the agreement and click the “Accept”
button to agree with the terms and conditions.

_L, TR-DATARX we ue@ | - O
End User License Agreement (EULA)
RX End User License Agreement

This agreement sets out the terms for end user use of our
software, including limitations and exclusions.

TACTILE ROBOTICS LTD. TRACKING SOFTWARE
END USER LICENSE AGREEMENT

Updated 24 September 2020
This is 3 license agreement between you and Tactile Robotics Lid. (“Tactile Robotics” or

“TR", or “we" o “us”) that sets out your rights to use the TR tracking software and

this {"Software”).

PLEASE READ THIS AGREEMENT CAREFULLY BEFORE DOWNLOADING SOFTWARE. BY
ACCEPTING THIS AGREEMENT OR USING THE SOFTWARE YOU ARE AGREEING TO BE
BOUND BY THE TERMS OF THIS AGREEMENT. If you purchased TR hardware, and you do
not agree to this terms of this agreement, promptly return &t in its original package with
your sales receipt within 30 days of its purchase or in accordance with the return policy
of your point of purchase, whichever is longer. You may only enter into this agreement
and download and use the Software If you can form a binding contract with TR and are
not legally prohibited from using the Software
1f you obtain Software on behalf of a company, organization, or other entity, then (a)

“you” includes you and that entsty, and (b) you represent and warrant that you are
authorized to grant all permissions and licenses provided in this agreement and bind the
entity to this agreement, and that you agree to this agreement on the entity's behaif.

1. General

The Software is licensed, not sold, to you by Tactile Robotics under the terms of this
agreement. The terms of this agreement will govern any software updates provided by
Tactile Robotics that replace and/or supplement the original Software, unless the update
is accompanied by a separate license, in which case the terms of Jhat#e z

2. license

Subject to the terms and conditions of this agreeme:

D >

Figure 2. End User License Agreement.
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4. Software Usage Instruction

This section provides step-by-step instructions on how to work with the TR-DataRX™ app
and Data-RX sensors.

4.1. Establish Wireless Connection

The first step is establishing a wireless connection between the sensor(s) and the
software. The following sub-steps explain how to connect the sensor(s) to the software
successfully:

4.1.1. Double-click on the software shortcut on the Desktop or other location in your
device. Figure 3 shows the first page of the software.

i | F-DATARX

Scan for sensors Q

No sensor is found

Initialization

Waiting for sensor connection.
Please ensure that a sensor is connected.

’s& Tactile Robotics
) .\ Feel the Intangible

DOORT RICORDING  PERFORMANCE RIPORT  REMOVE RECORDING

Roll Pich Yaw dt Avg. dt

Figure 3. The first page of TR-DataRX software.
4.1.2. Click the “BLE” sign on the top right side. The BLE mode is enabled, and the

software automatically detects a BLE adapter, as shown by a purple rectangle in
Figure 3. Also, notice “Scan for sensors” by a red rectangle in Figure 3.
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Note: When opening the TR-DataRX™ software for the first time, you may receive a
message from Windows (see Figure 4). If so, check the boxes beside Private and
Public networks and click the “Allow access” button.

@ Windows Security Alert X

Windows Defender Firewall has blocked some features of TR-DataRX on all public and private

networks,
Irm!.{‘._}_ Name: TR-DataRX
e Publisher: Tactile Robotics Ltd.
Path: C:\program files\tactile robotics Itd\tr-datarx-x64\tr-
datarx.exe

Allow TR-DataRX to communicate on these networks:
Private networks, such as my home or work network

[7] Public networks, such as those in airports and cafés (not recommended
because these networks often have litle or no security)

What are the risks of allowing an app through a firewall?

—> & Allow access Cancel

Figure 4. Windows security alert message.

4.1.3. When the system does not detect the BLE adapter, you will see a message by
hovering your mouse on the “BLE” sign (see Figure 5). In this case, you need to check
your BLE adapter connectivity. Also, check whether it is installed on the appropriate
driver.

Ensure the Bluetooth adapter is connected properly by checking if the Bluetooth tile
exists in the Windows Action Center. Then, restart the software to connect to the BLE
adapter successfully.
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Connect a Bluetooth adapter & restart the app

No sensor is found

Initialization

Waiting for sensor connection.
Please ensure that a sensor is connected.

. ¥\ Tactile Robotics
VA

Feel the Intangible
Rol Prich Yow ot Avp. ot

Figure 5. The Message indicating no BLE adapter is enabled or available on Windows OS.

4.1.4. If the BLE adapter is available but turned off by the system, you will see a button

called “Turn on Bluetooth” in the TR-DataRX™ software (see Figure 6). In this case,
you need to turn on the BLE connection by clicking this button.

I\ Turn on Bluetooth |

No sensor is found

Initialization

Waiting for sensor connection.
Please ensure that a sensor is connected.

LY
VA

Feel the Intangible
Roll Pich Yew @1 Avg @t

Tactile Robotics

Figure 6. The icon indicating the BLE connection is turned off.
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4.1.5. After following steps 4.1.3 and 4.1.4, you will see the icon “Scan for sensors.”
Now, it is time to turn the wireless sensor(s) on by pressing the black push button and
waiting for the red LED to blink. Before turning the sensor(s) on, place them on the
table where the device is located. It is recommended to place the sensor(s) in the
direction shown in Figure 7, where the micro-USB side is toward the user.

After turning the sensor(s) on, the red LED on the sensor(s) will start blinking. This
means the connection between the sensor(s) and the software is yet to be established.

Figure 7. The Red LED blinks when the connection is not established.

Note: There is a deep sleep mode for the sensor(s). If the sensor(s) are not connected
to the software within 1 minute, they will go to deep sleep mode. In this case, you need
to reset the sensor(s) by clicking on the black push button of the sensor(s) twice. After
resetting the sensor(s), they will start blinking again and are ready to get connected.
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4.1.6. Click the “Scan for sensors” button to find the available BLE sensor(s). The
available BLE sensors are listed in the box shown in Figure 8.

p 1 Scan for sensors Q

Available Sensors (2)

DataRX-B (888888)

DataRX-B (999999)

Initialization

Waiting for sensor connection.
Please ensure that a sensor is connected.

‘.. 'y Tactile Robotics
\ " . Feel the Intangible

Figure 8. Scanning for available BLE sensor(s).

4.1.7. Click “Connect all” to establish the connection between sensors and software.
Also, click on each specific sensor to connect individually.

3 Scan for sensors Q

Connected Sensors

Sensor 1 ] DataRX-B (888088

Sensor 2

DataRX-8 (999999

Initialization

T connected modube has 2 sensors. Sebect the sensor 10 plot:  Sensor 1+

D IS e S Y. . + p + ) N 2\ Tactile Robotics
- y : ” ! L , ” : ) N Feel the Intangible

Figure 9. List of BLE sensor(s) connected to the software.
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After the connection is established, the red LED on the sensors turns to solid red. The
status of sensors changes in the software to the one shown in Figure 9. Each BLE
sensor has a device ID (E.g. DataRX-888888 for Sensor 1).

4.1.8. The software allows users to rename each sensor according to their application.
Figure 10 shows an example of how to change the sensor's name in the software.

-

START
b1 Scan for sensors Q

| wi= BEQ

Connected Sensors

Right Arm DataRX-0 (838888)

Initialization

The connected module has 2 sensors. Select the sensor to plot:  fight &m =

Roll Pitch Yaw

by

I | L ' ' L 4 | ‘
@ 0 o E “ @ EY 00 [ El 40 €@ Bl 100 1

s Tactile Robotics

>,
N Feel the Intangible
EXPORT RECORDING  PERFORMANCE REPORT  REMOVE RECORDING

Rall 00 Pitch 0.0 Yaw 0.0 dt 00000 Avg. dt 00500

Figure 10. Renaming the sensors on the software.

Once the sensor(s) are connected to the software, a battery level sign for each sensor

is added to the top bar. Figure 11 indicates that the battery level of the “Back” sensor
is 25%.

After connecting the sensor(s) to the software and clicking the “START” button, any
additionally connected sensors will not be included in the ongoing recording. All
sensors need to get connected before pressing the “START” button.
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Note: The red light will blink when the battery levels drop below 20%. To ensure a
stable connection, charge the sensor battery if the battery level is below 10%.

[ Caution: Do not use the sensors when they are being charged.

1} Wik =
DURATION  COUNT

5% Back 25%

59 b 1 Scgn for sensors Q
s

.

Connected Sensors

DataRX-B (666666)

Back

DataRX-B (555555)

Initialization

The connected module has 2 sensors. Select the sensor to plot:  Right Am

Roll Pitch

e : v % x 4 Same VN Tactile Robotics
B ! . “ v - * 3\ 2 N, Feel the Intangible
DXPORT RECORDING  PURFORMANCE RIPORT  REMOVE RECORDING

Figure 11. The Software shows the sensor's battery level after the connection is established
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4.2. Data Collection from Sensor(s)

This subsection provides helpful information on how to collect data from the sensor(s)
used for different applications. The following sub-steps explain various features of the
software:

4.2.1. When the sensor(s) are placed on the table and untouched, click the “START”
button on the software’s top right side. Then, the sensor(s) start initializing for a few
seconds. Figure 12 shows how the software initializes the sensor(s) values.

[ Caution: Do not move the sensor(s) during the initialization process. }

- Scan for sensors Q,

Connected Sensors

Right Arm

2  Tactile Robotics
*r
. Feel the Intangible

Roli 0.0 Piach 00 Yaw 00 dt 00000 dwg. dt 00000

Figure 12. Sensor(s) initialization by TR-DataRX software.

Important Feature: A list on the software’s left side includes the history of the
performed experiments. This list provides a data summary, experiment duration, and
the number of captured sensor(s) data points. The users can access the history by
clicking on each experiment.
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4.2.2. After initialization, a message will appear “Initialization completed.” Then, the
software collects data from the sensor(s). As shown in Figure 13, the values of Euler
angles (Roll, Pitch and Yaw) are almost zero in the plots which makes sense as the
sensors have not been moved yet.

W |RDATARX

3 Scan for sensors O,

Connected Sensors

Right Arm DataRX-B (666666

Back DataRX-8 (777777,

Initialization

@ initislzation completed

Roll Pitch Yaw

R RN I l e NN FERRRS R AR [ ;& Tactile Robotics

,
(&3 Feel the Intangible
EXPORT RECORDING  PERFORMANCE REPORT  REMOVE RECORDING oRe

[ 22 e 00 v 25 e 00855 g s 0050

Figure 13. Initialization is completed and software starts collecting data from sensor(s).

-

Important Note: On the footer of the main window (see red box in Figure 13), notice\
a value in front of “Roll,” “Pitch” and “Yaw.” If you do see “NaN” for any of ‘Roll,”
“Pitch” or “Yaw,” it means that the sensor connection is not well established. In this
situation, turn off the sensor by pressing the black button. Then wait a few seconds,
turn it on again, and follow Steps 4.1.6 again.

- /

4.2.3. Attach the sensor(s) to the device and collect data for your desired experiments.

As can be seen in Figure 14, the plots are related to the “Right Arm” sensor. There is
a dropdown box that allows the user to choose other connected sensors to see the
results on the graph.
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Figure 14. Example of data collection from “Right Arm” sensor.

4.2.4. There is also an option to track all other sensory data visually. To do so, click on
“MORE...” button located on bottom right side of window to see all plots in Figure 15.

o 3 & mw ne 3
ax ay az a
&
& &
O i e e S e L R e e Y e e ] B i s SO
' 2 7 1w mwoom o ) i
x ™ ™ )
P
r ¥
el
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& om " v
Tim (a0 3

Figure 15. Real-time plots shows physical quantities measured by “Right Arm” sensor.

Important Note: The software and wireless sensors provides 19 measurements.
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Table 1: Explains what each of the measurements shown in Figure 15 means.

Table 1. Definition of quantities measured by DataRX-W™

Symbol Definition Unit

Roll Rotation angle about the x-axis degree
Pitch Rotation angle about the y-axis degree
Yaw Rotation angle about the z-axis degree
WX Angular velocity about the x-axis rad/sec
wy Angular velocity about the y-axis rad/sec
Wz Angular velocity about z-axis rad/sec
w Angular velocity magnitude rad/sec
ox Angular acceleration about the x-axis rad/sec?
ay Angular acceleration about the y-axis rad/sec?
az Angular acceleration about the z-axis rad/sec?
o Angular acceleration magnitude rad/sec?
ax Linear acceleration along the x-axis m/sec?
ay Linear acceleration along the y-axis m/sec?
az Linear acceleration along the z-axis m/sec?
Al Linear acceleration magnitude m/sec?
Jx Jerk index along the x-axis m/sec?
Jy Jerk index along the y-axis m/sec?
Jz Jerk index along the z-axis m/sec?

] Jerk index magnitude m/sec?
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4.2.5. Switch between sensors to see the results related to the chosen sensor, as
shown in Figure 16.

R PLOTS AND ANALYSi<

Select the sensor to plof Zoom window (secor - 2
Pitch Yaw
~ RS oA .
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| o > .
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Figure 16. Real-time plots showing various physical quantities measured by the “Back” sensor.

4.2.6. To return to the main window, the user can press the “Escape (esc)” button on
the keyboard. Figure 17 shows the software’s main window after pressing the “esc”
button.

Since the “Back” sensor was chosen before, the main window demonstrates the plots
of Roll, Pitch, and Yaw for the “Back” sensor. The user can always switch between
sensors by following step 4.2.3.
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Connected Sensors Lo
Right Arm DanaRX-8 (666666) sTOP.
Back DataRX-8 (T77777) s

e

Initialization
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The connected module has 2 sensors. Select the sensor to plot:  Back  ~

Pitch Yaw
o /\j "
AMAANN - By
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EXPORT RECORDING  PERFORMANCE REPORT  REMOVE RECORDING

Roll -39 Pitch -00 Yaw 99 dt 00526 Avg. dt 0.0437

Figure 17. Return to the main window by pressing the “esc” button on the keyboard.

4.2.7. The software also allows the user to pause the recording by clicking the
“‘PAUSE” button on the right side of the main window (see Figure 18).

The connected module has 2 sensors. Select the sensor 1o plot:  Right &rm =
Roll Pitch Yaw
: ‘ i AN N Al Dl manSA
MANMAAL MV By
: + + : . ‘ Aaannaman e . % N8 Tactile Robotics
= - " . = " - U’ = - ) e = ‘l = ‘ ’ . Feel the Intanglble
wors.

Figure 18. Pausing recording procedure by clicking the “PAUSE” button.

When the “PAUSE” button is clicked, the connection between the sensor(s) and the
software remains; however, the software does not record any data. Figure 18 shows
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that the plots of Roll, Pitch and Yaw are temporarily frozen after pressing the “PAUSE”
button. To continue data recording, click the “RESUME” button (See Figure 19).

NAME DATE DURATION COUNT

The connected module has 2 sensors. Select the sensor to plot:  Right Am =

Roll Pitch Yaw

;-‘ - i ¥ \ H  F ~ ~
B AW ey

EXPORT RECORDING  PRFORMANCE REPORT  REMOVE RECORDING MORE..

Tactile Robotics
Feel the Intangible

O\

Roll 59 Pitch 1.3 Yaw 452 dt 0.0444 Avg. dt 0.0459

Figure 19. Resuming recording procedure by clicking the “Resume” button.

4.2.8. If the connection between the sensor(s) and the software is lost, a message will
appear, and the software will wait to be reconnected to the sensor(s). This may happen
if (i) the user touches the black push button of the sensor(s) by mistake, or (ii) when
the sensor(s) exceeds the accessible range of the system's Bluetooth adapter, or (iii)
connection fluctuations are resulted by the interferences originating from the working
environment (such as devices that generate electromagnetic radiation).

As shown in Figure 20, a message appears when the connection is lost. In this case,
the user needs to wait until the sensor(s) reconnects to the software again by
considering the following points.
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Note: If the second scenario occurs (distance issue), the sensor(s) must be taken back
close to the station where the PC/ laptop running the software is located.

Scan for sensors Q

Connected Sensors
Right Arm DataRX-B (666666 sToP.

DataRX-B (777777 T

<
Waiting for sensor to r <

. D 5 .
‘~§‘\ Tactile Robotics
3 N\, Feelthe Intangible
EXPORT RECORDING PERFORMANCE REPORT "REMOVE RECORDING

Roll 0.0 Pitch -0.0 Yaw 0.0 dt 0.0606 Avg. dt 00457

Figure 20. Message showing the connection between one or more sensors and the software is lost

We have conducted several experiments on the distance between the sensors and the
software. There are two ranges that need attention when working with DataRX-W™:

e Discovery range: Before scanning for available sensors, the sensors should
be a maximum of 10 m away from the PC/ laptop running the software.

e Datatransmission range: After the sensors are connected, the sensors can
be up to 30 m away from the software for reliable data transfer. If the sensors
go further than 30 m, the data might not be reliable, and the connection will

likely be lost.

Note: If more than one sensor is used for the recording, the software will pause
recording the data from all sensors, even if the connection with only one sensor is lost.
This feature causes the synchronization between the data of all sensors to be

maintained.
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4.2.9. After completing each experiment, the user can stop recording the data by
clicking the “STOP” button. Then, a new window will pop up requesting the user to
enter a name for the experiment (see Figure 21). You can enter your desired name for
the experiment and click on the “Accept” button.

Note: After pressing the “STOP” button, it is recommended to turn the sensor(s) off by
pressing the black push button on the sensor(s). This helps to preserve their battery

Enter Name

Figure 21. A new window pops up after pressing the “STOP” button, requesting to enter a name

for the folder containing experimental data.

4.2.10. After clicking the “Accept” button, the software will open a pop-up containing a
set of statistical measures for each quantity. This window (called “Performance
Report”) is designed to provide a quick overview of the experimental data. The user
can close this window and export all data and plots then.

As shown in Figure 22, the window containing the statistical measures. This window
is also accessible later by going to the list on the left side of the main window and
double-clicking on the related experiment (see Figure 23).
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Select sensor:  Right Arm ~

NAME MIN MAX RANGE SUM AVERAGE STANDARD DEVIATION
Roll 455449304001 101164300002 146709304002 339369004004 7.700428412334618  1862450e+001

Pitch 910452 910452 1820004 34516842003 -7.841173e-001 1361985¢+001

Yaw 1092597e+001 19215834001 0 5. 3 3.014744510379208

Angular Velocity X 755 an T4 2257600e+002 22804779683895546
Angular Velocity Y 6376 619 12574 534300064001 12142026-002 2.1815928280055927
Angular Velocity Z 203 328 631 ‘228100064001 -5.181736e-003  4.156668e-001
Angular Velocity 0 63790194001 6379019e+001 39103046+003 88830166001 3057193290884154
Angulse Acceleration X 14244364003 14376 3 286212204003 2 4.656566¢-002 450792064001
Angular Acceleration ¥ -1.414640¢+003 12811994003 2695847e+003 62248384007 -1416365¢-002 3822849+ 001
Angular Acceleration Z -6436363e-001 8861850e+001 1 1e+002 2250358e+001 5.112127¢-003 6.730602253239196
Angular Acceleration 0 14376 143764804003 3. 8

Uinear Acceleration X 17526 619 131450004002 365360004000 82000646002 2044064979226028
Linear Acceleration Y  -1326 12904 1423000e+002 1.311450e+003  2.979214e-001 5.9216496014969615
Linear Acceleration Z 124 12199 14013 13509904003  3.069037e-001 8.267666932973176
Unear Acceleration 0 1290645¢+002 1.230645¢+002 T803471e+003 1.772710455264334 1.022965¢+001
Jork X 270988504003 232495704003 503484204003 882313304002 -2004346e-001 5.809104¢+001
JerkY -3551011e4003 263340504003 6390417e4003 -6674832002 ~1516318-001 155416604002
JerkZ 355580104003 285048304003 640620404003 113366004002 25753280002 1.728397e+002
Jerk o 355580264003 255580204003 182530404005 4.146534e+001 2359728e+002
‘Magnetic Field X 4925 204293 2092180e+003 3.188380e+003  7.243026e-001 1.235399e+002
Magnetic Field Y 4237 2002 207649 55 - 7049

Magnetic Field 2 201862 112 207574 142985904005  3.2482040+001 165882504002
Magnetic Field 40120654001 20435354003 20034074003 3239397¢4005  7.358321e+001 208456804002

Figure 22. Performance report containing a set of statistical measures for each quantity.

NAME DATE DURATION  COUNT sy
3 Scan for sensors O

Recording | /772021 110700 AM 001129186305 1514

Recording 2 /772021 111452 AM 003152029167 3959 Connected Sensors

Recording 3 6/10/2021 54547 PV 009343592459 10654 Sensor 1 DataRX-3 (666666

rong 4 021 12200 M O:14:50.3; 16693

I Serwor 2 DataRX-8 (777777 ABOUT

Recordng  6/11/2021 13933 PN D035 2556773 695

Recording & /1172 IPM 0DH167793603 4705 r
Initialization

021 30615 PN 1250337743 101514

Recorgng 7 &/1

Recording 8 02143954 PM  DI0AEAT7AN 17224

Recording 9 6/12/2001 123945 M DD0122991334 246

Bpenment 1 6/13/2021 22826 M DOIIEIONGE2 4402 ——

The connected module has 2 sensors. Select the sensor to plot:  Sensor 1 =

Roll Pitch Yaw
& & N
£ @ &
° ; bttt ‘ e ' 4 y ‘. ) Tactile Robotics
0 20 M & © w0 2 P @ 0 w0 » © © © 100
\ (&3 Feel the Intangible

EXPORT RECORDING | PERFORMANCE REPORT|  REMOVE RECORDING

Roll 00 Pitch 00 Yaw 0.0 dit 0.0000 Avg. dt 0.0000

Figure 23. Main window containing performance reports of all recorded experiments along with
the experiment date.

4.2.11. Access to the performance reports is also available by choosing the experiment
in the list and clicking the “PERFORMANCE REPORT” button on the bottom left side
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of the main window (see Figure 24). There is an option to delete the report by choosing
the related experiment in the list and clicking the “REMOVE RECORDING” button, as
shown in Figure 25.

NAME DATE DURATION COUNT * Scan for sensors Q START
Recording 1 6/7/2021 110700 AM  0:01:13.918¢
Recording2  6/7/2021 11452 AM  0:02:15.202
Recording 2 6/10/2021 S4547PM  0:09343591 Selact sensor: Right Arm = LaRX-B (666666)
Recording 4 6/11/2021 12200 PM  0:14:50.321 \aRX.8 77T7TT) =
Recording 5 6/11/2021 12932 PM  0:00:35.255/ NAME MIN MAX RANGE sum AVERAGE STANDARD DEVIATION
Recording 6  6/11/2021 300:13PM  0:04:16.779: Roll -4 101164324002 1467 3. 004 7.70 1.862450e+001 " )
Recording 7 6/11/2021 306:15PM  1:25033774 Pitch -91.0452 91.0452 182.0904 -3A451684e+003 -7841173e-000 1.361985+001 I
Recording 8 6/11/2021 43354 PM 030464174 Yaw 14 1 1 3 3.014180e+001 54 1 3014 2 F
Recording @ 6/12/2021 123945 PM  0:00:122991  Angular Velocity X 755 6379 naa 2257600e+002  5.128578¢-002 22804779683895546
Expenment 1 6/13/201 22826 PM 003361048 Angular Velocity Y 6376 6198 12574 5348000e+001  1.214902e-002 2.1815928280055927
Angular Velocity Z 303 328 631 2281000e+001 -5.181736¢-003 4.156668¢-001
Angular Velocity 0 6379019e+001 637901%e+001 3 " 305
Angular X -1 1 2862122e+003 & 656664 4
Angular Acceleration Y -1.414645¢+003 128113%e+003 2695847e+003 -6.234030e+001 -1.416365¢-002 3.822849e+001
Angular Z -6 3 1] 5185 153482104002 2.250356e+001 5.112127e-003 6.730602253239196
Angular Acceleration O 143764804003 143764804003 359361404004  8.16359296942539 589254794001
Linear Acceleration X 12526 619 1.314500e + 002 8.299864 2
Linear Acceleration ¥ 1226 12904 142300064002 131145004003 29792146001 S.9216496014369815
The connected module has 2 sensors. Select tf  Linear AccelerationZ 1214 12799 140,13 135099004002 3.0690370-001 8267666932973176
LUinear Acceleration 0 1290645e+002 1290645¢+002 7.803471e+003 1.772710455264334 1.022965¢+001
Roll Jerk X 2 2 5 2 8.823133e+002 -2 S
& Jerk Y -3551011e+003 2839405¢+003 6390417e+003 -6.674832e+002 -1.516318e-001 1.554166e+002
Jerk Z -3¢ 2 3 1.133660e+002 2. 1
@ Jerk. [ 3555802e+003 3.555802e+003 1.825304e+005 4.146534e+001 2.359728e+002 1)
‘Magnetic Field X 4925 204293 2092180e+003 31883304003 7.243026e-007 1.235399e+002
Magnetic Fleld ¥ -4337 203312 207649 -3.556656e+004 -8079636528850534 7.049557e+001
+ ' SR S — —— R < Tactile Robotics
0 0 ‘ 0 & 100 0 ) 0 60 100 o 20 w0 © % 100 “ "“ Feel A
eel the Intangible

Roll 0.0 Pitch 0.0 Yaw 0.0 dt 0.0000 Avg. dt 0.0000

Figure 24. Option of retrieving experimental reports from the history list.

W@
DATE DURATION COUNT START
3 Scan for sensors Q
772021 119700 AM_ DO1:139186305 1514
6/7/2021 111452 AM  DD315.2025167 3959 Connected Sensors
61072021 SASAT PV D09:34 3592459 10654 Sensor 1 DataRX-B (666666)
61172021 12200 PV X14:50 3210621 1669:
2112200 21062 . Sensor 2 DataRX-8 (177777) ABOUT
61172021 13933 P 000:35.2556773 695
Recorging 6 6/11/2021 300:13PM 0104167793693 4705 hd

Recorsing 7 6/11/2021 30615PM 1250337743 101514 Initialization

Recording 8 6/11/202143954 PM  D:30:464174321 37224
Recording §  6/12/2021 123945 PM 0:00:122991334 246
Experiment 1 6/13/2021 22826 PM 003361048682 4402

Contirmation

This wit remave Experment 1 with 4402 sensor output values. Ate

w [ %
The connected module has 2 sensors. Select the sensor to plot:  Sensor 1
Roll Pitch Yaw
& $ &
L | 1
L 1 ® &
' ‘ + ' + " ' y ‘. 2  Tactile Robotics
) 0 w0 & w0 » © 0 o w o 2 © @ 0 100
A} N . Feelthe Intangible

Roll 0.0 Pitch 0.0 Yaw 0.0 dt 0.0000 Avg. dt 00000
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Figure 25. Option of removing reports from the history list.

4.3. Export Experiment Data
4.3.1. Finally, the software allows the user to export all experimental data and plots of
a specific experiment by choosing it inside the list of recordings and then clicking on
the “EXPORT RECORDING” button on the bottom left side of the main window. By
clicking on this button, a new window will pop up containing various options for
exporting the data and plots. According to Figure 26:

M | -OATARX

Export Experiment 1
Please choose the deseed format

B ) Crmees "
text file -

Figure 26. Export window.
(i) The user can export the experimental data in either CSV or Excel formats.
(i) The user can also determine where the export files will be located.

(iif) There is also an option to export data from all sensors or choose the ones that
are of interest by checking or unchecking the box beside each sensor name.

(iv) The export folder will contain all original data along with the performance report
(containing the statistical measures for each sensor); if the user does not need to
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export the performance reports, they can turn off this option by toggling the indicator
to the left.

(v) The same option is also available for including or not including the plots in the
export folder.

(vi) All quantities are exported to the CSV or Excel file by default. If required, users
can unselect other quantities by unchecking the related boxes.

(vii) When there exists more than one sensor, the users can merge the plots of all
sensors for each quantity by toggling the indicator to the right.

(viii) There is also an option to choose the quality of the plots (HD, Full HD and Ultra
HD) when exporting.

4.3.2. After the settings are done, the user can click the “Export” button to export the
data and plots. By clicking the “Export” button, a new window will pop up showing that
the results are being exported (See Figure 27).

i TR-DATARX

Exporting Experiment 1

Populating the Excel file and generaling the plots’ data points.

This might take a while, depending on the recording size.

Figure 27. The window shows that the export is in progress.
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5. Technical Specifications

Overall Characteristics

TR-DataRX™ User Manual

Parameter Min Typical Max Unit
Supply voltage (only sensor) 2.4 3.6 \%
Operating temperature -25 +25 +45 °C
Battery charging time ~5 hr
Software sampling rate ~22 Hz
(Considering data communication delay)
Linear Acceleration Characteristics
Parameter Min Typical Max Unit
Range (FS) +/-2 +/-8 +/-16 g
Sensitivity 1 LSB/mg
(@ FS=+/-29)
Sensitivity tolerance -4 +/-1 +4 %
(@ FS=+/-2g and typical temp.
Sensitivity Temperature Drift +/-0.03 %/K
(@ FS=+/-29)
Sensitivity supply voltage drift 0.065 0.2 %/
(@ FS=+/-2g and typical temp.)
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Zero-g offset -150 +/-80 +150 mg

(@ typical temp. and nominal supply
voltage and FS=+/-2Q)

Zero-g offset temperature drift -3.5 +/-1 +3.5 mg/K
(@ FS=+/-29)
Zero-g offset supply voltage drift 15 25 mg/V

(@ FS=+/-2g and typical temp.)

Nonlinearity 0.5 2 % FS

Output noise density 150 190 ug/NHz

N

(@ FS=+/-2g and typical temp.)

Cross axis sensitivity 1 2 %

Alignment error 0.5 2 °

(relative to package outline)

Euler Angles Characteristics

Parameter Min Typical Max Unit
Roll/Pitch/Yaw range -180 +180 °
Roll accuracy (relative to main electronic +/-0.5 +/-2 °

circuit and considering alignment error)

Pitch accuracy (relative to main electronic +/-1 +/-2.5 °
circuit and considering alignment error)

Yaw accuracy (relative to main electronic +/-1 +/-2.5 °
circuit and considering alignment error)
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Angular Velocity (Gyro) Characteristics

Parameter Min Typical Max Unit
Range (FS) 125 2000 °/sec
Sensitivity via register map 16 LSB/°/sec
(@ typical temp.) 900 Rad/sec
Sensitivity tolerance -3 +/-1 +3 %
(@ FS=2000 and typical temp.
Sensitivity changes over temperature -0.07 +/-0.03 +0.07 %/K
(@ nominal voltage)
Sensitivity supply voltage drift <0.4 %/V
(@ typical temp.)
Zero-rate offset -3 +/-1 +3 °/sec
(@ typical temp. and slow and fast offset
cancellation off)
Zero-omega offset changes over -0.03 +/-0.015 +0.03 °/sec/K
temperature
(@ FS=+2000 and nominal voltage)
Zero-omega offset supply voltage drift 0.1 °/sec/V
(@ typical temp.)
Nonlinearity -0.2 +/-0.05 +0.2 %FS
Cross axis sensitivity -3 +/-1 +3 %
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6. Hardware

The TR-DataRX™software comes with wireless BLE- or Wi-Fi-based sensors. There are
a couple of points that need to be considered when working with wireless sensors:

e |If the battery level is below 10%, please put the sensors in charge.

e When the sensors are being charged, using them for data recording is not
recommended.

e To charge the battery, use a reliable cable with a male micro-USB port at one end.

output current of minimum 1Amp only. If you use a battery charger with

: WARNING: Use a USB charging system with output voltage of 5V and
output voltage of more than 5 V, it will burn the sensor.

e When the sensor's battery is fully charged, you will see that the green LED
becomes solid. You will need to unplug the charging cable when you see a green
LED.

IMPORTANT: The sensors need to be charged at least once every two weeks, even if
they are not used for two weeks. Leaving the sensor battery uncharged for over two

weeks may damage the battery.

The sensor enclosure is currently in two shapes:

e Strap version

e Magnet version

One is designed to be used by straps, and the other version has magnets to attach to the
metal devices. In case of specific needs, Tactile Robotics can custom design your desired

enclosures for wireless sensors.

The overall dimension of each design is shown in Figure 28.
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Figure 28. The 3D overall dimension of sensor enclosures.
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For technical support, please contact our support staff:

302-135 Innovation Drive, R3T 6A8
Winnipeg, MB, Canada

t

+1 (888) 822-7621
<  info@rxstreamer.com
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