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\Estimating motion parameters/

Applications:

9

gesture recognition
virtual reality

INDIRECT METHOD

Segmentation of optical flow

modeled by rotation model
with four parameters q

@ is constant
in a short time
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I Segmentation using iterative method

Divide into several regions to apply least square for each moving object g,

by using the EM algorithm
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DIRECT METHOD

Estimating the motion parameters

by minimizing the residuals
between two successive images

Residual of intensities
p;: pointon the arm, [ ,(p) : intensity at p

T; :It(pj)_ It+1(pj +u(pj’0))

Motion model with eight parameters

u : motion vector, @ : motion parameters
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F Update parameters
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PROBLEMS

» Indirect method

-
Difficult to compute flow accurately

because of the discontinuity of motion
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» Direct method
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High computational cost
because of nonlinear iterative method
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COMBINED USE
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Image
sequence

<

‘ Optical flow‘

<

accurate extraction
X high computational cost

» Extracted region R,
» Estimated parameters g

Direct method ~N

\_ J

are used as initial state/

/Indirect method

\_

faster, robust to flow noise
x can’t deal with motion edge
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Computational cost is reduced.

The Initial states are given.
Motion edge is allowed.

EXTRACTION ALGORITHM

Probability for each residual r;
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Arm region 8. P(0,) =
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|RQ | (area of arm region)
N (all pixels)

Background 6. P(6,) =1- P(6,)
Decision by MAP
P(6,)P(r;16,) > P(6,)P(r; | 6,)

¢> Pixel p; belongs to the arm region
Post processing

Burying holes and smoothing contour of the arm region

EXPERIMENTAL RESULTS
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Black : low prob.
White : high prob.
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