ETHHAGHENSREENHET R

B 20, HEHRS, 8T
(1. PEHAFRTEHERFTPT, 7 100190;
2. MR FEIE, T A IRI| 518055;
3. PEMAFRRFHEAMAFEHARFR, LT 101408)

OB R AR AT R R SE A R, X6 Y AT I T A 52T 5 (mobile edge
computing, MEC) [IEIE 7 4t 7 M IRBkiK . Wik, $H T — R0 T 2 R FL A 210 1 0E R 2507
F. B, EHEKHMECREETEMARZMT, @EBERABIRRERE R RS ERRE ., W
GEUR A O AN BB UR 4 TSR i MU 55 I AR B A . KGR TS v KA A 777, R KAk i)
FEAU R A BY B IR A 5 M e R, ORI ) SR T SR I ABLRN KKCT 2% 1 R A/ BT B 1 VR 5 R B A R 2R 1 0 )
WAL, (LSRR, Bty A0 2 KIMEC BB 2R R, HRARMERE R E R T O A BUEm 77 %
KHEIR: BRI SR EEREE; WA, R

FESES: TP393

NHERFRERD: A

doi: 10.11959/j.issn.1000-0801.2024233

Multi-stream adaptive offloading scheme
based on mobile edge computing

HU Dieli'*?, YANG Zheming'*, JT Wen'?
1. Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190, China
2. Peng Cheng Laboratory, Shenzhen 518055, China
3. School of Computer Science and Technology, University of Chinese Academy of Sciences, Beijing 101408, China

Abstract: The transmission and analysis of massive video streams require significant edge bandwidth and computa-
tional resources, posing severe challenges to the current multimedia frameworks based on mobile edge computing
(MEC). To address this issue, an adaptive offloading scheme based on a multi-stream collaborative optimization
framework was proposed. Firstly, under the constraint of the long-term MEC energy budget, the processing cost of
video tasks was minimized by optimizing the data stream selection decisions, server offloading decisions, bandwidth

resource allocation, and computing resource allocation. Then, based on the Lyapunov optimization method, the long-
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term optimization problem was transformed into independent deterministic subproblems for each time slot, and the

mixed-integer nonlinear programming problems for each time slot were solved by Markov approximation and KKT

conditions. Simulation results indicate that the proposed scheme not only meets the long-term MEC energy constraint,

but also significantly outperforms existing benchmark schemes in terms of cost performance.

Key words: mobile edge computing, multi-stream adaptive offloading, video processing, Lyapunov optimization
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