Human Body Model (HBM) and
Real-Time Movement Analysis
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Integrated Reality (CAREN/HBM)

78

>0, |
(
—>
vt
)& -. #1
(& ('(#
0-( F
.30 4

.




Human Body Model




Inverse dynamic analysis

Design principles
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Human Body Model

Flowchart
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Markers

Skeleton model
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Kinematic degrees of freedom

Motion Capture

HUMAN BODY MODEL

[ || o || romnees

KINEMATIC EQUATIONS OPTIMIZATION muscle forces
OF MOTION
T joint moments

foce N | 00000000 cvem dforces 1
sensors joint angles
REAL-TIME PIPELINE




Kinematic analysis
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“Global optimization”
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Mass properties
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External force measurement
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Instrumented treadmills
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Smoothing and differentiation
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Inverse dynamics
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Joint moments and power

%6 9 : 8

Estimation of muscle forces




Estimation of muscle forces
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Conclusions of review article




Muscles
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Muscle force estimation
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Muscle forces can be visualized
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Muscle force visualization
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Real-time performance
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Quadriceps force validation
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Results
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Conclusions

D ; $6 $
"8 0
$ , 'C
c
g
8 6 $ 3
86
8 6

Jumping movements
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Methods
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Results

Gait applications
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Preliminary gait tests

CAREN demo




HBM Gait Report: Joint Angles

Joint Angle
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HBM Gait Report: Joint Moments
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HBM Gait Report: Muscle Forces (8 of 43)
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Further scientific questions
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Applications
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Postsurgical knee rehabilitation

81 ":




Stroke
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HBM timeline




HBM and other software
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