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ContentContent

• Scope of the project
• Potential options and priorities for optional 

i t t tiinstrumentation
• On Board Data Acquisition packaging

C t Aid d E i i d l• Computer Aided Engineering model
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Project ScopeProject Scope
• Options should not make the standard version more 

expensive/complicated
• Standard instrumentation will meet all specifications

– Purpose Regulatory Testing

• Versions with options may not meet all specifications
– Purpose Research & Development Testing

• It may not be feasible to achieve all options 
simultaneouslysimultaneously

• In the next phase we will concentrate on the standard 
designdesign
– Complete options design is outside the scope of this project
– Optional Instrumentation design will be executed based on 

Form: 07-163 
Revision: A               
16 - May 07

p g
customer requests

3FLEX-PLI-GTR Development, February  14,  2008



Instrumentation channels
Channel Purpose Standard Option DAS Priority

F t 1 2 d 3 C lib ti 3 0Instrumentation channelsFemur moment 1, 2 and 3 Calibration 3 0

Tibia moment 1, 2, 3 and 4 Injury 4 0

Tibia top acceln ax Calibration 1 -1
Standard option
On board DAS

Tibia top acceln ax Calibration 1 -1

MCL elongation Injury 1 0

ACL elongation Calibration 1 0C e o ga o Ca b a o 0

PCL elongation Calibration 1 0

LCL elongation Calibration 1 0

Tibia top acceln ax, ay, az Motion 0 3 optional 
on 

board

1

Femur bottm acceln ax, ay, az Motion 0 3 1
board

if 
feasibl

Tibia angular rate ωx, ωy, ωz Motion 0 3 2

Femur angular rate ωx, ωy, ωz Motion 0 3 2

Femur top acceln ax, ay, az Motion 0 3 Lab 3

Tibia bottom acceln ax, ay, az Motion 0 3 Lab 3
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Segment acceln ax Research 0 15 Lab 4

Total 12 32



Summary

On board pending feasibility 

Summary

3 axis damped accelerometer

3 axis angular velocity sensor

p g y

3 axis angular velocity sensor

Attachment place for 3 axis 
damped accelerometer

Off board

Attachment place for 1 axis 
damped accelerometer

damped accelerometer

damped accelerometer
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On Board Data Acquisition SystemsOn Board Data Acquisition Systems
• High priority
• ‘Standard’ option
• Improve free flight motion control
• Packaging space is optimized though• Packaging space is optimized, though  

still limited
– Potential solutions meet packaging space

liSlice
http://www.messring.de/
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Options Packaging SpaceOptions Packaging Space

Packaging DAS battery wiring connectors auxiliaries etc
Form: 07-163 
Revision: A               
16 - May 07

Packaging DAS,  battery, wiring, connectors, auxiliaries, etc.



Wiring Diagram Tibia Concept

MCL ACL
T1T2T3T4

6-12 ch.
Analog

Strain

2*3ch. 
Options

to DAS

LAB

Strain 
gauges full 

bridge

or 
on 

boardConnector block T

4ch 3ch 3ch 6-12ch

Connectors and wiring may need 
to be tailored DAS specific
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Wiring Diagram Femur

PCL LCLPCL LCL
F1F2F3

Tibia Ax.

Options

Tibia Ax.

6-11ch. 
analog
to DAS3ch 3ch 3ch 6-11ch to DAS

LAB or 
on

Connector block F

3ch 3ch 3ch 6-11ch

on 
boardPCB connectorConnectors and wiring may need 

to be tailored DAS specific
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Wiring Diagram OptionsWiring Diagram Options

6ch. 
l t

Options

analog to 
DAS

25pin

Connector block O

6chS S 3ch 

25pin 

3ch 

Connectors and wiring for optionsConnectors and wiring for options 
may need to be tailored DAS and 
customer specific
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Tibia and Femur Knee PartTibia and Femur Knee Part

M t S i lti M68C E d 7268C
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Alternative Sensors in Knee
Triax and Angular rate sensors

•This idea is limited to the femur
•Calculate tibia motion from MCL, ACL PCL
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Triax accelerometer 
Distal Tibia (shown) and Proximal FemurDistal Tibia (shown) and Proximal Femur 
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Single axis accelerometer  
x-direction each segment

•Dedicated nylon segment for optional accelerometer
•Threaded metal insert
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Option CAE model developmentOption CAE model development

FTSS d l Fl PLI GTR CAE d l• FTSS proposes to develop a Flex-PLI-GTR CAE model 
through a consortium project parallel to the hardware 
development

• FTSS offers to take the responsibility to develop the models 
and co-ordinate the project

• The model(s) will become part of the FTSS model database• The model(s) will become part of the FTSS model database 
and will be maintained and further enhanced accordingly 

• The consortium members will fund the consortium project and 
will receive a free license allowing to use the model in the 
next 3 years
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DTS-ARS http://www.dtsweb.com
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Design frozen!
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