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11 Introduction
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ul. Miedziana 7, 55-003 Nadolice Wielkie, Poland

CAUTION: Indoor use only

M10 Motion Imitator is delivered programmed to emulate a specific motion device. The Input
data (telemetry) from a simulation or a game (SIM) is sent to ForceSeat Platform Manager (Force-
SeatPM) which calculates series of required top frame positions. That way user is able to look
into Output Diagnostics and see the calculated output telemetry without the machine.

M10 Motion Imitator connects to the PC via USB.

INFORMATION

+ M10 Motion Imitator could be programmed to emulate any PS-series or QS-series

machine.
+ M10 Motion Imitator also works with ForceSeatDI.

1.2 Connection

Download and install ForceSeatMI or ForceSeatPM (more information on the software in next
section). License code or Serial Number (S/N) will be needed. It is printed on the M10 housing.

After installation M10 Motion Imitator must be connected to PC via USB type C cable. The Status
in ForceSeatPM will change from Not connected to Parked/Centered in the lower left corner of
ForceSeatPM. Emulated platform is now connected and ready.

\ Status: Parked/Centered




1.3 Functionality

Click on the Icon or go to Tools and Diagnostics - Devices to see the status of the device.

™M ForceSeatPM

Below are all recognized devices including motion platforms and accessories.

Device #1:  QS-S35 6DoF Configure
Controller S/N: XXX XXXXXX=XXXXXX- XXXXXX (show)

Status: oK Quick Codes
Firmware: 17016 Temperature (C): N/A Hardware ID: 63

Work time: 30 47m 00s Up time: 0h 01m 365 Features: default

Paused: no Parking: finished (normal) Offline/Waiting:  no

1.3 Functionality

Once the M10 Motion Imitator is connected - input data coming from the SIM is calculated into
top frame positions in real time and Diagnostics data is generated.

Example illustration from ForceSeatPM - Tools and Diagnostics - Kinematics Diagnostics:

& Inverse Kinematics Diagnostic - ForceSeatPM
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6 1 M10 Motion Imitator

For motion cueing algorithm to work, telemetry input data is needed, which could be gener-
ated by a SDK Simulation (Software Developer Kit). It is used by Game developers to generate
telemetry data and to simulate top frame motion. For this product activation code is needed.

4 ForceseatP o EE— ) T _ o -

- T T
°Q 0Q °q -

SDK - Plane Telemetry SDK - Plane Telemetry ACE SDK - Positioning Tools and
Diagnostic

Q 0Q Q) g

SDK - Position...ith Trajectory SDK - Vehicle Telemetry SDK - Vehicle Telemetry ACE 6

Help and

Tutorials

N

LA 2
Action
Center

New Profile Import Profile -

=]
=

Community
Profiles

)
Exit
R

W Status: Parked/Centered (6) &

A driving or flying simulation game also could be used to generate telemetry input data. Once
it is installed on your PC - select one of the profiles in ForceSeatPM and Activate it (1).

QS-S35 6DoF
Assetto Corsa

4 d,/‘

& Motion

& SFX

&5  Post-Processing

V(

Other

ASSETTOCORSA
oy = Vehicle Parameters
Activate Run the game are 2 Tweaks
Below are quick settings that allow you to adjust motion effects intensity
Input Diag to your preferences. Sharing
Overall & Setings, Tipsand
" Troubleshooti
2.Ed“ Clone Boost or reduce motion platform response for all supported motions. oubleshaoting
Gain 1,00 Sharpness 1,00
Favorite
+ Show quick tunes description v Body Roll (Sustained)

Boost or reduce motion platform response related to vehicle body roll
(angle, e.g. on hills).

Gain 1,00 Sharpness 1,00

v Body Pitch (Sustained)
Boost or reduce motion platform response related to vehicle body
pitch (angle, e.g. on hils).

Gain 1,00 Sharpness 1,00

Back Default + Turning Rate
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1.3 Functionality

Then run the game and start a game session. Click Input diagnostics (2) to see all the telemetry
information coming in.

‘ & Assetto Corsa Diagnostic - ForceSeatPM — X
[ Running ] #
Acc Right Pitch Ang Vel Roll Suspension Vel RL
Acc Up Roll Current Wheel Angle Suspension Vel RR
_ & Roll - ForceSeatPM
Acc Forward
Wheel Slip FL
_ .
Wheel Slip FR
Wheel Slip RL Steer Angle Camber Rad Diff RL Input Flags
Wheel Slip RR Brake Camber Rad Diff RR Data Interval (ms)
Suspension Travel FL Vel Right Kerb Vibration
Suspension Travel FR Vel Up
Suspension Travel RL Vel Forward Elevation
Suspension Travel RR Ang Vel Pitch Suspension Vel FL

Ang Vel Yaw Suspension Vel FR

Vehicle: bmw_m3_gt2

INFORMATION

Double-click on a graph to see it in separate window. Right-click on it to see all the options
available to adjust the graph.
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1 M10 Motion Imitator

When input data is present and M10 Motion Imitator is connected, Platform Diagnostics plots
all the available information on pop-up graphs.

W Platform Diagnostic - ForceSeatPM - (m] X

Actuators Position  C1: Top Table Dynamics (FK) ~ C2: Top Table Dynamics (FK) ~ General Information  Actuators Load ~ C1: Load Details ~ C2: Load Details

Cluster #1: IK Roll [deg] Cluster #2: IK Roll [deg] Motor 1 Position Motor 1 Speed

Cluster #1: IK Pitch [deg] Cluster #2: IK Pitch [deg] Motor 2 Position Motor 2 Speed

Cluster #1: IK Yaw [deg] Cluster #2: IK Yaw [deg] Motor 3 Position Motor 3 Speed

Cluster #1: IK Heave[mm] Cluster #2: IK Heave[mm] Motor 4 Position Motor 4 Speed

Cluster #1: IK Sway [mm] Cluster #2: IK Sway [mm] Motor 5 Position Motor 5 Speed

Cluster #1: IK Surge [mm] Cluster #2: IK Surge [mm] Motor 6 Position Motor 6 Speed

Motions (IK) Motions (Legacy) Motor Position Sinus Motor Position Sinus Motions (IK) Sinus Motions (Acc) Const. Vel. Motion Special Effects

€1 Roll (left, right) [deg]: | 0.00  Max: 158500 (3| Geo: -15.85 / 15.85 #
C1Pitch (front, rear) [deg]: | 0.00  Max: 143500 % Geo: 1435/ 14.35 #
€1 Yaw (right, left) [deg]: | 0.00  Max: 22.9000 [3| Geo: 22.90 / 22.90 #
€1 Heave (down, up) [mm]: | 0.00  Max: 169.9000 |+ Geo: 169.9 / 1733 #
€1 Sway (left, right) [mm]: ] 0.00  Max: 270.4000 [%| Geo: 270.4 [ 270.4 #
€1 Surge (rear, front) [mm}: | 0.00  Max: 2835000 |$ Geo: 306.3 / 2835 #

[ stay inside work envelope if needed) i Auto ~ | Max Speed [%]: 100 Status: -

Rotation center (6dof only): Sway [mm]: 0.0000 4| Surge (mm]: 0.0000 ' Heave [mml: 0.0000 3|

Using one of the sliders in Motions (IK) will result in new calculated data being shown on the
graphs.

In order to generate a continuos looped movement, go to Sinus Motions (IK) and enter an Am-
plitude value and then click Enable.

Motions (IK) Motions (Legacy) Motor Position Sinus Motor Position Sinus Motions (IK) Const. Vel. Motion

Help B Enzble Control message frequency [Hz]: 250 3 Timeouts in [s]:57

C1:Roll Amplitude [deg]: 12,0000 ; Freg. (f) [Hz]: 0,5000 '+ Phase shift (P) [ms]: 0,0000 '+ Offset (0) [deg]): 0,0000 =)
C1: Pitch Amplitude [deg]: 0,0000 ; Freq. {f) [Hz]: 0,5000 = Phase shift (P) [ms]: 0,0000 = Offset (0) [deg]: 0,0000 S
C1: Yaw Amplitude [deg]: 0,0000 ; Freg. (f) [Hz]: 0,5000 '+ Phase shift (P) [ms]: 0,0000 '+ Offset (0) [deg]): 0,0000 =)
C1: Heave Amplitude [mm]:  0,0000 > Freg. (f) [Hz]: 0,5000 + Phase shift (P) [ms]: 0,0000 = Offset (0} [mm]: 0,0000 5]
C1: Sway Amplitude [mm]:  0,0000 ; Freg. (f) [Hz]: 0,5000 '+ Phase shift (P) [ms]: 0,0000 ¢ Offset (O) [mm]: 0,0000 =
C1: Surge Amplitude [mm]:  0,0000 ; Freg. (f) [Hz]: 0,5000 % Pnase shift (P) [ms]: 0,0000 '+ Offset (O) [mm]: 0,0000 =]

i Auto ~  Max Speed [%]: 100 = Status: OK

INFORMATION

Keep in mind that Platform diagnostics window overwrites the input data from the game.
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1.4 Recommended reading

Instead of having to constantly generate a telemetry in the SIM, it is possible to record it and
replay it back. Go to Tools and Diagnostics -» Game Data Playback and record a game session.
Save it to file = click Play - Load the file - select Auto repeat. All output diagnostics will be
generated until the recorded file is played in the background.

Record (Single)

Auto repeat

0.0% [0m 00s]

Record (Loop)

Play Stop

This tool allows to record telemetry data received from the game and
then use it to analyze incorrect motion platform operation. Typical
application is to record a short scenario that causes issues and then
send the record to technical support team so they can easily
reproduce the same issue locally.

Steering: Gas: Brake:
Rall [deg] Pitch [deg] Yaw [deg]
0.0000 -0.0000 [0.0000 -0.0001 |0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
|-0.000200/2137 ms_O:T'ms  |-0.0001200/2137 ms_O.fT'ms |0.0000200/2137 ms %1 ms
Heave [mm] Sway [mm] Surge [mm]
0.0010 0.0010 [0.0000 -0.0000 [0.0000 -0.0018
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000200/2137 ms O ms |-0.000200/2137 ms ®tims |-o. 137ms 01 ms
Motor #1 Motor #2 Motor #3
31638.0000 31638.0000 | 31637.0000 316370000 |31638.0000 31638.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000

0.0000200/2137 ms_ 1 ms

0.0000200/2137 ms_ %11 ms

0.0000200/2137 ms_ %11 ms

0.0000200/2137 ms 011 ms

0.0000200/2137 ms 011 ms

Motor #4 Motor #5 Motor #6
31638.0000 31638.0000 | 31637.0000 316370000 |31638.0000 31638.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000

0.0000200/2137 ms -1 ms

SBT Tension [%]

0.0000 0.0000
0.0000
0.0000

0.0000200/2137 ms 07 ms

NOTE: Double-click a graph

1.4 Recommended reading

SBT Current [mA]
0.0000 0.0000

0.0000
0.0000200/2137 ms 01T ms

to open bigger view.

SBT VDC [v]
0.0000 0.0000

0.0000200/2137 ms %11 ms

More information on ForceSeatPM software functionality and ACE profile creation is found in
Vehicle physics simulation application manual:

* https://motionsystems.eu/files/Vehicle_physics_simulation_application.pdf

More information on Force Seat software family details and functionality is found in user man-

uals:

* https://motionsystems.eu/files/Software.pdf
* https://motionsystems.eu/files/ForceSeatMI.pdf
* https://motionsystems.eu/files/ForceSeatDI.pdf
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