62

BIG DATA RESEARCH K

DHNEMEEFIHERZIE
= pesptizbiba iy

BEXE', &g e, XLk, 2
1. ZEER=RE, Jbat 100091;
2. MEzSE AR, B3 200240

=

AR IE, BB EBERIARFHEEBEYIRNERORN S —. Wik, BT PRk ESeiH
ZMARKEZIER, BAMS, ZERERRZROBINRES LHE TRUSREPFEs, HEE6S
BFEF/TT—E “BF. W, 2% DEEERE, BYEEETNREERISRNEESD,
HSI T RREEEE, FETEEPTIROVANYE, THMOERER, ZEREEMDNFDEESE
MFMEREDE, HESMESARFEPIE T RMNOVBEEHEE . XA SIZERERA MR ER
ARGy REDENESE .

Xega
IRZAIDE; SRDAT; WEITHR; HEFET

DEHZES . TP399 NEFRGED: A doi: 10.11959/j.issn.2096—0271.2025036

Distributed model cache-driven device-cloud
collaboration in adaptive video analytics

LIAO Tianjun', ZHAO Maozhe?, LIU Shengzhong? WU Fan?
1. Academy of Military Science, Beijing 100091, China
2. Shanghai Jiao Tong University, Shanghai 200240, China

Abstract

In video analysis, data drift is one of the main issues affecting system inference performance. To address this, this paper
proposes a mobile-oriented edge-cloud collaborative continuous learning framework. Specifically, this framework
deploys a model caching on resource-constrained mobile devices and designs an edge-cloud collaborative hierarchical
adaptation strategy that integrates “reuse, fine-tuning, and retraining”. Constructing a prefix tree storage structure
based on domain attributes enables rapid model retrieval, thereby reducing cloud queuing delays during adaptations.
Evaluation results demonstrate that this framework outperforms existing state-of-the-art solutions in object detection
and image classification tasks, achieving a 34.5-times reduction in reuse response time and a 1.99-times reduction in
retraining time while achieving optimal overall accuracy in multi-device system adaptations. This highlights the

framework’s significant potential for enhancing response speed and system scalability.
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BARCME B B X RS 22 S ) 30 4TI
M BDD10OK # A # ik 100 ~EF “Hf(H .
A, AT R4, S 10 Tk
TR N TR
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55t (GPU) GeForce RTX 4090 ] i
Maxwell™ architecture GPU Pascal™ architecture GPU
BAF 24 GB SR SN
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