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Tracking and Interpretation of Moving Object
in MPEG-2 Compressed Domain

Su-Jeong Mun' - Woon-Young Ryu' - Joon-Cheol Kim'* - Joonwhoan Lee''!

ABSTRACT

This paper proposes a method to trace and interpret a moving object based on the information which can be directly obtained from MPEG-2
compressed video stream without decoding process. In the proposed method, the motion flow is constructed from the motion vectors included
in compressed video. We calculate the amount of pan, tilt, and zoom associated with camera operations using generalized Hough transform. The
local object motion can be extracted from the motion flow after the compensation with the parameters related to the global camera motion.
Initially, a moving object to be traced is designated by user via bounding box. After then automatic tracking is performed based on the
accumulated motion flows according to the area contributions. Also, in order to reduce the cumulative tracking error, the object area is reshaped
in the first I-frame of a GOP by matching the DCT coefficients. The proposed method can improve the computation speed because the
information can be directly obtained from the MPEG-2 compressed video, but the object boundary is limited by macro-blocks rather than pixels.
Also, the proposed method is proper for approximate object tracking rather than accurate tracing of an object because of limited information

available in the compressed video data.

7|19{= : et=H|C|2 (Compressed Video), A & (Object Tracking), Yt3tEl Hough H&(Generalized Hough Transfer), &
El(Motion Vector), =g E22(Motion Flow)
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Tracking by Motion Flow in B- or P- frame
For each succeeding B- or P-frame
For each macro block occupied by object boundary in the
previous frame
Calculate accumulated motion flow S_MV
If SMV <8
Select the same macro block
Continue S_MV
If 8 <= S MV <= 12
Expand a macro block for object
Continue S_MV and Start S_MV for expanded MB
If S_.MV >12
Replace the new macro block
Stop S_MV and Start S_MV for replaced MB
End for
End for
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