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Object Tracking Using Particle Filters in Moving Camera
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ABSTRACT

This paper proposes a new real-time object tracking algorithm using particle filters with color and texture
features in moving CCD camera images. If the user selects an initial object, this region is declared as a target
particle and an initial state is modeled. Then, N particles are generated based on random distribution and
CS-LBP (Centre Symmetric Local Binary Patterns) for texture model and weighted color distribution is modeled
from each particle. For observation likelihoods estimation, Bhattacharyya distance between particles and their
feature models are calculated and this observation likelihoods are used for weights of individual particles. After
weights estimation, a new particle which has the maximum weight is selected and new particles are re-sampled
using the maximum particle. For performance comparison, we tested a few combinations of features and particle
filters. The proposed algorithm showed best object tracking performance when we used color and texture model

simultaneously for likelihood estimation.
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Fig. 5. Performance evaluation results per video
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Table 2. The average A(GT,ST) performance comparison about each method using 5 test videos

HlT] 2 weal = 3 A(GT,ST) x 100 (%)
ik W (D) W () W (3) W 4) Aok
video 1 436 51.8 55.7 51.1 57.7 82.3
video 2 600 66 64.4 59.1 56.8 79.8
video 3 373 57.4 55.1 58.3 44.9 84.9
video 4 578 54.3 69.8 76 68.7 88.4
video 5 396 83.7 87.6 82.2 95.4 96.5
kY 62.64 66.52 65.34 64.7 86.38
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Fig. 6. The object tracking results in each video

(1st column : O frame, 2nd column : 80 frame, 3th column : 160 frame, 4th column : 230 frame)
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Table 3. The tracking time comparison in each method using 5 test videos (fps)
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