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A Fast Motion Detection and Tracking Algorithm for Automatic Control
of an Object Tracking Camera

Dong-Goo Kang* and Jong Beom Ra*
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Abstract

Video based surveillance systems based on an active camera require a fast algorithm for real time defection and tracking of
local motion in the presence of global motion, This paper presents a new fast and efficient motion defection and tracking
algorithm using the displaced frame difference (DFD). In the proposed algorithm, first, a previous frame is adaptively selected
according to the magnitude of object motion, and the global motion is estimated by using only a few confident matching blocks
for a fast and accurate result. Then, a DFD is obtained between the current frame and the selected previous frame displaced by
the global motion. Finally, a moving object is extracted from the noisy DFD by utilizing the correlation between the DFD and
current frame, We implement this algorithm info an active camera system including a pan-tilt unit and a standard PC equipped
with an AMD 800MHz processor. The system can perform the exhaustive search for a search range of +20, and achieve the
processing speed of about 50 frames/sec for video sequences of 320x240. Thereby, it provides satisfactory tracking results.
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Fig. 2. Selection of a previous frame (a)interval between the current
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selected regardless of object velocity (b)The interval between the
current and the selected previous frames is adaptive to object velocity.
The frame interval becomes longer (shorter), if the object velocity is
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Fig. 6. Results of the proposed localization algorithm. (a)Rasult of step 2, (b)result of step 3, and (c)result of final step 4
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Fig. 7. Localization results of stationary, slow, and fast objects from ths left to right column, respectively. The first two rows use a previous frame
with a fixed interval (60 or 180ms), and the last one uses a previous frame selected by the proposed adaptive scheme
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