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MBO: Surveillance Video Synopsis Based on Multi-Objective
Balance Optimization
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Abstract  Video synopsis, which can greatly compress video length while preserving complete
object motion information, has received widespread attention in both academic and industrial cir-
cles. However, existing synopsis methods cannot accurately preserve the interactive behaviors
between objects and have difficulties in balancing compression and collisions, which seriously hin-
ders the performance improvement and practical application of video synopsis. To address this is-
sue, this paper proposes a surveillance video synopsis method based on multi-objective balance
optimization (MBO). Firstly, a method for judging interactive behaviors based on the number of
interactive frames and dynamic threshold comparison is proposed to form multi-objective units,
combining the movement direction of the object in each frame and using dynamic thresholds to
improve the accuracy of interaction behavior judgment. Secondly, the collision matrix and inser-
tion position ratio are defined to record target collisions and the depth of insertion positions, re-
spectively. Then, a dynamic balancing method between compression and collisions is proposed to
optimize the rearrangement of objects, can greatly compress video length while reducing object
collisions. Finally, the video background and rearranged objects are fused to generate the synop-
sis video. Experimental results on multiple datasets such as VISOR, CAVIAR, and KTH show
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that compared with current mainstream methods, our method improves the F-score of preserving

interactivity by up to 0. 472 and can effectively balance compression and object collisions.
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Background

Monitoring equipment can record and save events that
occur within the monitoring area in real time, helping to
combat illegal activities, and playing an important role in
maintaining public safety and social stability. At the same
time, with the increase in the number of cameras and 24-
hour uninterrupted operation, the generated video data is ex-
ploding. How to save such a large amount of data and quick-
ly find the desired information from it has become particular-
ly difficult.

Video synopsis technology can help alleviate the above
problems by displaying a large amount of video content in a
short period. Video synopsis technology first extracts the
motion trajectories of all objects then optimizes and rearran-
ges the trajectories to obtain a new start time and space. Fi-
nally, the new trajectories are combined with the video back-
ground image to obtain a synopsis video. Condensed videos
can dynamically display all objects without causing a sense of
fragmentation for users while compressing video length to a
large extent. Therefore, they have received widespread at-
tention from researchers.

Most video synopsis methods use a single object as the
processing unit, which can lead to the loss of interaction be-
havior between objects and make it difficult for users to un-
derstand video content. There are few methods to protect in-
teractive behavior, and various defects lead to low accuracy in
judging interactive behavior. How to accurately preserve the
interactive behavior between objects in synopsis videos ur-
gently needs to be addressed.

The primary purpose of video synopsis is to compress
the video length, but compressing the length can cause colli-

sions between objects and affect the user’s viewing experi-

[43] Zhang Yunzuo. Guo Kaina, Zheng Tingting. Surveillance
video synopsis based on spatio-temporal offset. Journal of

Electronic Imaging, 2023, 32(01):013013

ZHU Peng-Fei, M. S. candidate. His current research

interests include computer vision and image processing.

ence. To balance collision and compression, many research-
ers have researched object rearrangement methods. But the
results show that most methods are not very effective, and
how balancing collision and compression is particularly cruci-
al in video synopsis.

To address the above issues, we propose a surveillance
video synopsis method based on multi-objective balance opti-
mization (MBO). Firstly, the number of object interaction
frames is compared with the dynamic threshold to preserve
the interactivity of the object. The object with interactive
behavior is considered as a multi-objective unit and processed
uniformly in subsequent steps; Secondly, the collision matrix
and insertion position ratio are used to record the depth of
the object collision and insertion position, respectively, col-
lisions are divided into two parts: collision degree and colli-
sion number; Finally, a dynamic balance compression and
collision method is proposed to optimize and rearrange the
objects, and the rearranged objects are fused with the back-
ground to obtain a synopsis video. Numerous experimental
results on multiple datasets have shown that the proposed
MBO method in this paper can achieve better compression
and collision reduction performance while accurately pre-
serving interactivity.
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