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Abstract: Behavior sequence segmentation is the first and most fundamental step of behavior analysis and
recognition. In this paper, a novel unsupervised algorithm for behavior sequence segmentation is proposed. The
algorithm consists of the following steps: (1) The video sequence is coarsely segmented into equal length
subsequences with overlapping time window; (2) Segmental-DTW is used to find out matching behavior clips
between pairs of video subsequences; (3) The similarity between behavior clips is represented by an adjacency
graph, and an efficient graph clustering algorithm is used to generate behavior clusters. The algorithm, based on a
coarse-to-fine strategy, is able to satisfactorily segment behavior sequences and cluster typical behavior patterns.
The segmentation results can be used for further behavior modeling and recognition. Experimental results show the
behavior clips segmented by this algorithm are prototypical and meaningful.
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Table 1 The clustering results
F 1 BBRERMIEME

Handclapping Handwaving Boxing  Walking

Cluster 1 (handclapping) 0.787 0.211 0 0.002

Cluster 2 (handwaving) 0.103 0.771 0.126 0
Cluster 3 (boxing) 0.054 0.039 0.907 0
Cluster 4 (walking) 0 0 0.006 0.994

3.3 EIITHER IR

BT P 3R 2 R SRl (9047 2 e A B L 2 0 DR g o B S AT R 1 T A R — AN FEAR AR,
SE—ANTE] 8 TR I e B R A KRB (HMM). HMM 55 3 AN By s, R H i i A 8 (GMM) 8L & R A
WEL 1 s PR R % B R A SO GMIML 1 i AN 30 3.

PLEIR HMM S0V 2 S 30 50 iR, B — S b il B AT 0 B 740 2 87 (R R A T B K 4 1 38 Y (MAP
adaptation) 75 237 (¥) HMMISLICRE s 32 4 FPAT (1) HMM.

45 1HITET 4 000 Mt A 4R FH T U0 ook B0 %2 3 1) I 1) 2 41 O, F R 20 e e 1) 6 01

¢=argmax{P(O|B.)} (8)

Hrpce[1,4],B. B ¢ BT MK HMM 241,

H T AT A FATD IR R AT T T LR ARG

X HAT AR LA 8 B HMM, R, T R (8)

(IR BRI LS BRI V90 AU 4 e 2. 2 o]

Ut 45915 144 6 HMIM G431 0

ST TARE RO BT i 3 B R A A % 2 gy 198 An example of hidden Markov model
o B0 T K307 VA 01T A A R 1 A 17 8 HMM AU R

H BAARGR R L.
Table 2 Comparison of our unsupervised method with the supervised method
2 ARSCRHAI TG B 7 i AR T T AR A B VA A U R i LR

Average recognition rate  “Boxing”  “Handclapping”  “Handwaving”  “Walking”
Unsupervised method 0.91 0.86 0.82 0.96 1.00
Supervised method 0.945 0.98 0.90 0.90 1.00

4 % i

To M AT A 3 M R AL S R A2 QTR BORIT ST 4 5 AT 0 PP B 1K) 7 B2 S AP e g o A e OB Y — A
AR AR SCHE K TE AT A PR A 4 R0t T T Segmental-DTW, i BTG i 85 i 43 1)t W8 A3 Fe 91 v K
IR AR AT A 4 0BT, A 0 T LA TEE 50 XL 23 S B ) i 11 4 6 36 18 B . xR 22 AT e 4 3 U 5 i
P A3 3G ) IR IR B 12— S OB ) AL 57 A A SCREAT DAy v i (0 A AR e e D 48 % 181 3, 3R 0 ) P IR DD )
G AR JRCEAT 70 F, T LA 22 ) S 5 sl AN D I X R A 2051 R

A5 R IAN AL 2 Segmental-DTW S AR R AN PR X 38 Py #ZAT ] DTW 8 - d (12, Ja S LR
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