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Optimized Strategy for Video Analysis Task Offloading in
Edge-Cloud Collaborative Computing *

TONG Jiahui, LI Yue,LI Yanjun™ ,MAO Keji
(College of Computer Science and Technology ,Zhejiang University of Technology , Hangzhou Zhejiang 310023, china)

Abstract: Video analytics is widely adopted in fields of transportation and security nowadays. However, traditional method of offloading
video streams direct to the cloud for processing suffers from problems such as restricted access and high latency. Thus,an edge-cloud
collaborative computing architecture is proposed , where some of the video streams are offloaded to the edge server to reduce latency and
alleviate the load of cloud. Considering the requirements for accuracy, latency,and energy consumption in video analytics tasks,a strate-
gy that simultaneously controls the resolution of video frames,the convolution neural network (CNN) model deployment on the edge serv-
er,and the edge-cloud offloading decisions is proposed to maximize video analytics accuracy while satisfying long-term average latency
and energy consumption constraints. By utilizing the Lyapunov stochastic optimization theory ,the original optimization problem is trans-
formed into a series of independent optimization problems in each time slot,which are solved by using ant colony algorithm to obtain dy-
namic offloading strategy including the selection of video frame resolution, the CNN models to be deployed on edge servers, and the
edge-cloud offloading decisions. Simulation results show that the proposed dynamic offloading strategy achieves higher video analytics
accuracy compared to other baseline schemes while satisfying the constraints.
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