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Time-scale Invariant Modeling and Classifying for Object Behaviors in 3D Space

Based on Monocular Vision
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Abstract
transformation between frames by matched markers, then transforms the similarity matrixes to logarithmic space to

We present an approach to classify 3D behaviors online under monocular vision. We estimate similarity

generate unified parameter sequence with 4 degrees of freedom. To eliminate the sensitivity of duration time, we formulate
a time-scale invariant feature (TSIF) based on polygonal approximation algorithm, and implement online feature picking-
up with dynamic programming. In the recognition phase, we use dynamic time warping to train the behavior templates
with limited categories then recognize the test sequences. The experimental results show that the class separability of
the proposed behavior template is increased by at least 60 % to the comparative approaches, furthermore, recognizing

unknown behaviors in continuous video online is achieved.
Key words 3D reconstruction, posture estimation, time-scale invariant feature (TSIF), template matching, behavior
recognition
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Fig.6 The confusion matrices of the 4 classes of

hand behaviors

®1 4 KTHATARENX 3 E (M=9)

Table 1  The class separability of the 4 classes of hand
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Fig.7 The class separability histogram of the proposed

(M=9) and the comparative approaches respectively
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Fig.8 The trained feature templates of the 4 classes of bat behaviors
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Fig.9 Two frame sequences of the mutual behaviors with the bat
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Fig. 11 The class separability histogram of the proposed

(M=12) and the comparative approaches respectively

3.3 FEZKITHIRFIKIE

AT VS AT I S T 52 G AT O AR K
YU P 12 Bios, 78t = 0 B 2T R KA
HI, 4 ¢ = 15 BIFUBIRICHC (M = 15), 2] ¢ = 32
N 48 SR AR A5 AR TR, H ks 1 & BT 41T 0
E, LRSS s ST i b 235 R 5. Rk, 75
FELE AT RS WA T A R 2 R B T A 2. AT



1652 H ]|

e

{1 40 %

2
%

BE 1 AEL R UE H [ 7 R I 1a) ROEEANAR R IR 41,
I DTW 53058 N b DT RCAT A BEAR .

2.0
—e— D1
1.8 A o D2
16 % DL
4 D4
ﬁ 1.4 ‘(\ b\ _ooo
é 1.2 TR s o
E 1.0 Q‘Q 00000%0
058 o a4
. /9\9/ WV\\Q\A***LA
0.6 g */ Vv vy
14
0.4
0.2
0'90 15 20 25 30 35 40 45 50
e (] 321 7 /G
K12 FRZRUCRER AT A A BRI T A AR A5 2 1
VCC R 22 £k
Fig.12 The matching error curves obtained from online

matching unknown behavior and limited
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