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1 Synchronization Workflow

1. Perform the calibration on both systems.

2. Set the specifications for synchronization in both systems and connect sync cable(s)

3. Start the recording on the slave software. The slave software will wait for a trigger
from the Master software to start recording.

4. Start the recording on the Master software. Then, both systems will start recording
at the same time.

5. Stop recording on the master software. Then both systems will stop recording at
the same time.

Depending on the type of synchronization performed different specifications are required
for both systems. A detailed explanation of the different characteristics according to the
desired synchronization are described below.

Before starting the recording, make sure that both systems are calibrated. Also, before
starting the recording in Qualisys, make sure that the calibration in MVN has already being
done.

Due to internal communication procedures the Qualisys system always starts 20ms
seconds after receiving an input trigger signal.

This document is written to synchronize the Xsens Awinda system. However, most of the
steps performed in the MVN software are the same for the MVN Link system. You can see
the differences in the setup of the system in the last chapter of this document “"Using MVN
Link to synchronize”.
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2 Required Hardware

Qualisys Hardware ‘ Xsens Hardware
e Qualisys system ¢ MVN Awinda or MVN Link
e Sync Unit e Awinda station

QuUALISYS

MIQUS SYNC UNIT

CC®XD
a

Figure 1 - Qualisys Sync Unit. 9 BNC ports. | gig,re 2 - Awinda Station. 4 BNC ports: SYNC IN 1,
Inputs: Open trigger, Closed trigger, Event,

SYNC IN 2, SYNC OUT 1, SYNC OUT 2.
Sync, SMPTE, Genlock. Output: Measurement
time, Programmable.

e 2 BNC-BNC cables
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3 Hardware connections scheme

Awinda Station

SYNC SYMNC SYNC SYNC
IN 2 IN 1 ouT 2 ouT 1

12V DC 1.5A

@-

Charging Computar
connection connection

Qualisys Sync Unit

Mormally open SMPTE Measurement

. . P |
trigger input  Eventinput  input time output  rogrammable outputs

O O

INPUTS
QUTPUTS
@

.

00

sTaTUS [ ]
O O

Mormally closed Syne input Genlock input Status indicator
trigger input Video synchronisation Green - System is ready to start a measurement
Yellow - System is measuring
Flashing green - System is synchronising
Flashing red - Error signal
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4 MVN Analyze as Master and Qualisys as slave

It is recommended to use MVN Analyze as master because the Awinda station sends a 3.3V
signal while the Qualisys sync sends a 5V signal, which can damage the Awinda station.
Also, it was tested, and the Qualisys Sync Unit can be triggered with a 3.3V signal.

4.1 Start and Stop a recording

4.1.1 Qualisys Track Manager

1. Connect the BNC cable with the normally closed (NC) trigger input port.
2. Set the following setting in Project Options -> Camera System ->
Synchronization:

o Project Options - [Project: XSENS] x
- Input Devices
(= Camera System Select Devices wSelect Al Settings for Selected Devices: Reset Settings
(- Cameras
&) Calibration Property | value
Synchronization R EEE AT = Wireless/software Trigger -
(=)~ Processing Function Start capture
2D Preprocessing and fittering Event color
- 3D Tracking Event text Software trigger event
(- Twin System = Trigger port(s)*
B I’;ﬂﬁﬂmﬁ Trig NO- Function Disabled [=
o Trig NO: TTL signal edge Negative
Skedeton Solver Trig NO: Event color
g?,g: ;:?‘"g Trig NO- Event text Triqger event
Gaze Vector Trig NC: Function Start and stop capture L
Real-Time Output Trig NC: TTL signal edge Posttive
Euler Angles Trig NC: Event color
TSV Export Trig NC: Event text Trig_ger NC event
--C3D Export Generate events Yes
- MATLAB File Export Hold-off time [ms] 100
AVI Export Settings Delay from signal to start/stop [ps] 20000
FBX Export Minimum time between start and stop [s] 1.000

Figure 3 - Project options window in Qualisys Track Manager.

Note: In the Start Capture window make sure that the measurement time is longer than
the recording you want to do or set the duration to "Continuous Capture”. So, the recording
can end when a stop input is received from the Xsens software. Only alter this if you have
any other reason for the recording to stop at different times.

4.1.2 MVN Analyze

1. Connect the other end of the BNC cable into the OUT 1 port of the Awinda Station.
2. In the Configuration window, in the Sync tab you should select:

Out 1 Out 1

xsans

Polarity: Rising Edge
Skip Factor = 0

Skip First = 0

Pulse width 1ms

Trigger once: uncheck

Polarity: Rising Edge
Skip Factor = 0

Skip First = 0

Pulse width 1ms
Trigger once: uncheck
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2 Motion Capture Configuration - qualisys

J
e g _______________________________________|
- Suit Configuration | Full Body ~ ‘Scenarin Single Lewvel | One or more MTs missing.
x Accept System | D120047C(Awinda) | Max Update Rate
5{, Body Dimensions ~ Prop ~ Posion ~ Sync  Fingers  External Data
Sync configuration ‘ Sync Out {ine Out 1) ~ ‘
(J
9;’ Configured Settings
Qut 1: Start Recording (out) s
& Out 1: Stop Recording {out) Function ‘Smrt Recording (out) R |
Line lout 1 v
% Polarity ‘RJEHQ Edge ~ |
B SkpFactr |0 B
"y Skip First o =
Pulse Width {ms) ‘1 El
Trigger Once [ ]
=
[ Delete | | add
Start Recording {out)
! ' ' ' ! !
Red: voltage on Sync lines
Sync tutorial
‘a Browse‘..| |C:V.Jsers\KyTa.HE\nz | ‘quahsys

Figure 4 - Motion Capture Configuration window in MVN Analyze. Setting on the sync tab.

— Qualisys __ - Awir!da R
SYNC UNIT Station

=
Mormally cosed
tigger input

Sync input SYNC
ouT 2

Figure 5 - Connection with BNC-BNC cable scheme to Start and Stop a recording.
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4.2 Clock Synchronization

Triggering both systems simultaneously ensures a synchronized start, but on long
measurements it is possible that there is a small temporal drift between the systems over

time d

ue to slight differences in the clocks of each system. This can be avoided by using

the clock of the Awinda station as the master clock for the complete system.

4.2.1 Qualisys Track Manager

1. Keep the connection described on section “1.1 Start and Stop a recording”, to start
and stop the recording.
2. Connect a BNC cable with the SYNC input port in the Sync Unit.
3. Set the following setting in Project Options -> Camera System -> Synchronization
e Project Options - [Project: XSENS] X
(- Input Devices - R -
- Camera System Select Devices Select Al Settings for Selected Devices: Reset Settings
(- Cami
@ Calbrtion D |Type |Serial | Property | Value B
Synchronization 6M |Miqus Sync Unit |21862 Eventtext Migus Sync Unit Event a
(=)~ Processing ' External timebase* \
2D Preprocessing and fitering Use extemal timebase Yes
3D Tracking Signal source SYNC
+)- Twin System Signal mode Periodic
Trajectories Frequency muttiplier 1
AlM Frequency divisor 1
Skeleton Solver Frequency tolerance in ppm of period time | 1000
6DOF Tracking U inal i il
Force Data 'se nominal frequency
Gazs Voch Nominal frequency 60.000
R::iTme cgmpm TTL signal edge Posttive
Delay from signal to shutter opening [us] 0
Euler Angles \
TSV Bxport f\' 2 /
C3D Export Use timestamp
MATLAB File Export Timestamp type SMPTE
Figure 6 - Configurations in project options window in the Qualisys Track Manager to set the clock
synchronization.
Notes:

Use “Frequency multiplier” if you want to run the camera system at a higher frame
rate than the Xsens sensors.

It is recommended to activate “Use nominal frequency” and enter the capture
frequency used by the Xsens sensors (Awinda system: Full body/upper body 60 Hz,
lower body/lower body with sternum 100Hz, Link System: 120Hz).

Be aware that Qualisys might take about 60 s to start preview the first time you are
using the settings. Qualisys will display a log window with a progress bar.

4.2.2 MVN Analyze

wWwN

Keep the connection described on section “1.1 Start and Stop a recording”, to start
and stop the recording.

Connect the other end of the BNC cable with the OUT 2 port in the Awinda Station.
In the synchronization tab (Figure 4) add the setting “Interval Transition
Measurement”. Please see Figure 7 for additional visualization.
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Body Dimensions Prop Data Sync Fingers

Sync configuration Custom
Configured Settings

Out 1: Start Recording (out) ) -~

Out 1: Stop Recording (out) Function |I.r1herva| Transition Measurement (out) - |

Cut 2: Interval Transition Measurement (out) Line |Dut 2 - |
Palarity |Rising Edge a
SkipFactor |0 =
Skip First o EH
Pulse Width (ms) |1 E|

| Delete | | Add |

Figure 7 - Motion Capture Configuration window.

Qualisys
SYNC UNIT

Trigger Once [

Setting to add interval transition measurement.

Awinda
Station

Mormally dosed
tigger input

D

o

Sync input

@

SYNC
ouT 2

Figure 8 - Connection with BNC-BNC cable scheme to perform clock synchronization.
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5 Qualisys as Master and MVN as slave

To use Qualisys as a master it is recommended to use a 5V/3.3V SMD level converter, in
order to prevent damaging the Awinda station.

6 Using the Link System

To use the Xsens Link system instead of the Awinda system you need to have an Awinda
Station. Then you should activate the Awinda station in the "Motion Capture Configuration
window” by turn on the bottom on the sync station configuration tab. In this tab you can
find all the details described above.

X Motion Capture Configuration - qualisys bed

IO on IlSync Station &

Accept System | Sync Station | Max Update Rate | 120 Hz v

Sync

Sync configuration Custom ~

Configured Settings

Ready for all operations.
Function |Start Recording (in)

Line n1

Polarity | Rising Edge

(OB & & % R % R

Sync tutorial

o Brouse...| [Colkersiora.Heinz | uatisys |

Figure 9 - Motion Capture configuration window in MVN Analyze. Indications to activate the Awinda
station as sync station with the Link system.

Note: When using the Xsens Link system, which has an output rate of 240Hz, you will still
need to use an Awinda Station to send synchronization signals. As our Awinda station has
a maximum frame rate of 120Hz, the maximum frame rate that the output signal will have
120Hz. Practically, this entails that every other frame of Xsens will be synchronize with the
frame of Qualisys. This still gives an optimal synchronization between both systems.
If you would like to have both systems with the same sampling frequency you should
downsample the file while exporting. To do so follow the following steps:
- Go to “File” tab - > “Export”
- Select the format you would like to export the data
- Click “Show options” and select the “Exporter frame skip (for downsampling)”

o For example: if you chose 120Hz in Qualisys and you are using the Xsens Link

system, choose the exporter frame skip to 1.
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