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ABSTRACT

In real time video sequence, object segmentation and tracking method are actively applied in various application
tasks, such as surveillance system, mobile robots, augmented reality. This paper propose a robust object tracking
method. The background models are constructed by learning the initial part of each video sequences. After that, the
moving objects are detected via object segmentation by using background subtraction method. The region of detected
objects are continuously tracked by using the HSV color histogram with particle filter. The proposed segmentation
method is superior to average background model in term of moving object detection. In addition, the proposed tracking
method provide a continuous tracking result even in the case that multiple objects are existed with similar color, and
severe occlusion are occurred with multiple objects. The experiment results provided with 85.9 % of average object
overlapping rate and 96.3% of average object tracking rate using two video sequences.
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Differencmg), Qg?ﬁ,#
3 RUCMM)A Y skl A RES o] g3t v
A 7 (background subtraction)[5, 6], A& A<}t &
Hol= AAe] FAE AHgshe 377 Boundary
Based Methods), <714k} 75174]7]11}% Aslsho] A}
== (7, 8]o] Utk

w2 A E A5 gt o2 27 44
of 1 9of o) glojg] e W HEoA X% F
ZX(local extrema)-2 211 TS Za| QoA AAlE £
Byt dyE BEE = Fol5(mean shift)[9]2}
of 2] okt Aol HA #8-o] 7Hsshal AF Al
W 7E9AIE ol et g 7HR A
(Kalman filter)[10] 5-¢] %It} mean shift@d1e]&L2 &
A by Z717F 7 A o] AL 4| of vl g of frARRt A
S ) FE A BHHoR AN 24

at
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Fig. 1 Flow Diagram for Object Segmentation Algorithm
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Input : Frame(n...n+59)
criteria : Threshold
Ran_value : 0---1
FOR i=0, ---, Learning Size Do
FOR channel =0, -+, 3 DO
1. Min_value : min[channel] = (pixel-criteria) +
(Ran_value * min[channel])/Ran_value+1
2. Max_value : max[channel] = (pixel-criteria) +
(Ran_value * max[channel])/Ran_value+1
END FOR

Fig. 2 Background Modeling Algorithm
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Fig. 3 Foreground Object Segmentation using Background
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Table. 1 Experimental environments

CPU/RAM Intel Core 4690K 3.5GH / 16GB
Tool Visual Studio 2013 / OpenCV 3.0.0
Image resolution 640x480 / 768x576
Image fps 60 fps / 24fps
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Fig. 6 Segmentation Image using AVG Background
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(d) Frame 561
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Fig. 12 Single Object Tracking using Particle Filter (a)
Frame 625 (b) Frame 1081

Fig. 11 Object Tracking using Kalman Filter (a) Frame
509 (b) Frame 807 (c) Frame 833 (d) Frame 848
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Fig. 13 Specified Object Tracking in Image of Multiple
Moving Object (a) Frame 207 (b) Frame 383 (c) Frame
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Table. 2 Performance Evaluation of an overlap of rates
video number total frame mean-shift optical flow kalman filter Proposed Method
videol 1105 43.2% 57.7% 75.4% 76.8%
video2 927 44.7% 60.4% 72.1% 85.9%
Average 43.9% 59.0% 73.7% 81.3%
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Videol Video2 Average
mean-shift 38.4% 47.5% 42.9%
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kalman filter 94.6% 87.3% 90.9%
Proposed Method 96.9% 95.8% 96.3%
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