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The optimal partition of moving edge segments

Haisong Gu , Minoru Asada and Yoshiaki Shirai
Mech. Eng. of Computer-Controlled Machinery, Osaka University
Email:ko@ccm.osaka-u.ac.jp

Abstract In this paper, we describe a method to segment moving parts and estimate their motions by the
minimization of motion description of the whole scene between two consecutive images. Unlike existing approaches
which assume that a correct optical flow is given, the proposed approach relies on MDL(Minimum Description Length)
principle and directly use the motion constraints of spatiotemporal gradients for segmentation. With a criterion consisting
of the modeling precision, the model complexity, and the segmentation description, the motion on an edge segment is
optimally modeled. On the basis of a combining rule for finding the minimum motion description for the whole scene,
we divide all moving edge segments into several sets, each of which corresponds to one moving part, and simultaneously
to obtain the maximum likehood motion estimation for each part. We apply our method to both synthetic and real
images, as a result, each set of segments corresponds to a rigid part of moving objects in a dynamic scene.

Dynamic scene description, Segmentation, Maximum likehood estimation,
FEX key words Spatiotemporal gradient, Minimum description length (MDL) principle
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FhbhTwdEFLHEOFEIMEARIELC A>TV 5.
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Fewa)= [ [ fon,€8(e—ny—¢,0)inde (1)

% f(z,y) D—MEBIBE X & %L, B (z,y,0)
BT A—% o k¥EOH Y ABHTH 3.
RIEZEWDFLER (2¢) &

9% 9*
(@‘F%—Z)F(I,%U) =0 (2)

C OREZEEC 2T I REHR L EENCRERT y ¥V
€7 Ay VRRDO LS CEEERD.

i

(a) REH : REZEcHARc KL >TEELA
whoay b IR FOBMABRTERTH 5.

b) ZRMCREAT Yy V7 AV HELTY
BHONDEEREBEUREHIITH B.

ZEWCREEERT Yy V7 A Y VRIET AT Y X4

. e=1, 2, 4L, TR ENEFEZE VIf T
e Bl s (V2= (5 + £2)9)

. Boh e REEE» D, zc SBT3 ;

. REZEETRE, c SETOMNBEEBEF>0T, K
EWRETO zc KD T, Efc k), REREH
H35;
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o WEHEE)T
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Z Z zZ

ZV—- BB E R HEET BBNC, wo=w, =T, =
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