Comparison

==) Alignement: Geomagic Studio (ICP)
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Comparison

For each point of reference data is determlned
the distance to measured data

Point-to-plane distance
Plane deflned by the closest 3 points

d = error of measurement
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Comparison results

average std. dev. min max
error [mm] -0.02 0.27 -1.13 1.29

absolute error [mm] 0.20 0.18 0.00 1.29
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Applications

Different acquisition systems and measurements
Two different human face measurements

Special application: blood vessel branching

Two different body surface tracking
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Face measurement 1

5 CCD cameras (interlaced)

2 slide projectors: random pattern
1 color video camera: texture
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Face measurement 1
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Face measurement 1

Gaussian filtering

2.5-D Delauney r\'

triangulation

backproject points
on texture image

assign texture

to each triangle U
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Face measurement 1

3-D model
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Face measurement 2

5 progressive scan CCD cameras (IEEE-1394)
Nno projector
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Face measurement 2

("

backproject points
on central image

assign a color to
each point
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Face measurement 2

3-D point cloud with color information
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Blood vessel branching

Blood vessel branching casting fixed in a frame
3 CCD cameras (interlaced)
2 slide projectors: random pattern

Surface Measurement and Tracking of Human Body Parts from Multi Station Video Sequences N. D'Apuzzo, 24.9.03 37



Blood vessel branching

......

frame Is turned 8 times ==) 8 triplets around object
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Blood vessel branching
3-D point cloud

15'000 points measured on the surface
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Body surface tracking 1

human
= body
<)

1 2

2 CCD cameras (interlaced)
synchronized

multi Image sequence
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Body surface tracking 1

left

right 3-D point cloud
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Body surface tracking 1

Original sequence and tracked key points
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Body surface tracking 2

human
<\ body
<)

1,2 3

3 progressive scan CCD cameras
synchronized
Images contrast enhanced
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Body surface tracking 2

left | right | bottom

3-D point cloud for each time step
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Body surface tracking 2

3-D point cloud for each time step
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Body surface tracking 2

3-D vectorfield of trajectories
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Body surface tracking 2

Definition of key-points close to joints

3-D trajectories describing the movement
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Body surface tracking 2

Original sequence and tracked key points
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Conclusions

Presented method:

multi images / multi image seqguences
==) surface measurement and tracking
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Conclusions

Accuracy potential:
face measurement system 0.2 + 0.18 mm

Shown flexibility of the proposed method:
different acquisition systems, different applications
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