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A spatiotemporal joint method for surveillance video summariza-
tion via the direction information
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(1. School of Information Science and Technology . Shijiazhuang Tiedao University, Shijiazhuang, Hebei 050043,
China; 2. Shanwei Institute of Technology , Shanwei,Guangdong 516600, China)

Abstract ; Video summarization is an effective way to quickly obtain the key information of video. Existing
video summarization methods usually have high computational complexity and are difficult to be applied
in the scene with limited computing resources. Therefore,a spatiotemporal joint method for surveillance
video summarization via the direction information is proposed. This method first uses the horizontal slice
to obtain the object spatiotemporal motion trajectory. Secondly, the spatiotemporal trajectory background
is eliminated and the linear trajectory slope is calculated,and the object motion direction is determined
according to the object spatiotemporal trajectory slope. Thirdly,the motion segment in the sampling do-
main is detected to determine the timing position of the object in the video. Finally, the video summariza-
tion is constructed adaptively according to the object timing position and motion direction. Experimental
results show that the average frame processing time (AFPT) of the proposed method reaches 0. 374 s,
which has obvious advantages over those of the comparison methods. In addition, the generated video
summarization is concise and efficient,and the user experience is good.

Key words: algorithms; spatiotemporal joint domain; spatiotemporal slice; self-adaption; object motion

direction; video summarization
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Fig.1 The whole flow chart of the proposed method in this paper
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Fig.3 Slope statistical graph and its corresponding video frames
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Tab.1 Basic information of experimental videos

Video Number  Frame  Resolution Frame
sequence of objects rate ratio number
Video 1 1 25 320X 256 138
Video 2 1 30 240X 480 187
Video 3 2 30 960 X544 255
Video 4 5 30 1920X1080 361
Video 5 1 25 160 X120 362
Video 6 3 60 1920X1080 448
Video 7 1 25 160 X120 565
Video 8 4 25 1920X1080 1004
Video 9 3 30 544 X960 1342
Video 10 6 30 544 X960 1423
Video 11 7 25 360X 288 1496
Video 12 4 30 606 X1080 1573
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Fig. 5 Video summarization ( Videol) :

(a) Result diagram of algorithm without considering
direction information; (b) Result diagram of
algorithm considering direction information;

(¢) Object image in the spatial domain
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Tab.2 Comparisons of experimental results

Methods AFPT/(s + frame ') FR OR
Ref. [5] 1.270 0.0842  0.1372
Ref. [8] 1.916 0.0279  0.0060
Ref. [9] 0. 489 0.0025 0.0029
Ref. [10] 1.749 0.0050 0.007 5
Ours 0.374 0.0039 0.0002
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