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oblem

AP

urrent limitation in bandwidth for large
Jata communication

e want to achieve real time interactive
ommunication under low bandwidth
etwork



ey Insights

Limited body motion

Pre-record the motion
sequence

Send the processed movie
In the beginning

Live video captured from
ebcam is matched with
he frames in image
database, only the index
of the matched frame is
ent





pSsible application

Distance Learning Classroom System




other example

Virtual

space

Virtual office

wa, Kiyoharu. “Model-Based Image Coding: Advanced Video Coding
niques for Very Low Bit-Rate Applications”. Proceedings of the IEEE, VoI
0. 2, February 1995



ontribution

xtreme bit-rate reduction (35kbps -> 480
)ps for 30 fps)

ndependent resolution

ess overhead — no need to build a 3D
odel

ow computational complexity: based
Jurely on image comparison



ata Acquisition

movie sequence
consists of various
upper body gestures.

Natural pausing
petween sequence.
Guiding audio
Instruction.





ata Registration

3ackground subtraction
rame Segmentation

>hape Analysis
Noise removal
Silhouette




entral line (red) and shoulder line (blue)
gdefines the stationary region without
Shape variation



odel Segmentation

B *UR I

roup division based on pausing
S>Kipping redundant frames
erging group based on similar shape

3Inary tree built based on shape variation
.I.1. the stationary region
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ae Visualization
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ee Leaves

o 0L WL &

eaf node 5: left side only shape



age-based Matching

< I )

Inear searching on all images

Inear searching on selected tree leaves
Inear searching on groups

3iInary searching on groups
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ear Searching On All
ages

Se segments In database @
ages with the input image o
Jptimization

Skip frame if bbox not match

Use coherence to reduce
popping
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Linear searching on all images





hear Searching On
2lected Tree Leaves )

alk down the binary tree and find the
atched leaf based on shape

Searching all images under the matched
eaf

Can do better if using more efficient matching
algorithm in linear searching for all images

Further divide the frame into top, left, right
region w.r.t. the shoulder line
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ubdivision

Ind the discrete
urve of the top-, left-
right-most pixel
position In each group

atch the input frame
eeds only 1D o A
searching ¥

Top rightmost pixel
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Linear searching on selected tree leaves





arformance

urrent database
- 1300 frames, captured at 10 fps

- 500 stored frames, 52 groups, 24 merged
groups
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rformance Comparison

N PUR A

Inear searching on all images
68.12 ms per input frame, or 14 fps, use coherence

One input frame needs 312 ms, or 0.23 ms
computation time for each database image

Inear searching on selected tree leaves
123 ms per input frame, or 8 fps, no coherence
One input frame takes 219 ms computation time
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ture Work

AP

Acquire data using higher resolution
apture facial expression

3uild database using multiple people and
lo matching
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