%26 % %6 X i iE W LR ¥ IR Vol. 26 No. 6
2026 6 A Journal of Traffic and Transportation Engineering June 2026

NEHRHE:1671-1637(2026)06-0153-14

EFZANANEREREEES
B S

RaF T ERR L RERE . L R EER LR,
i ;‘%1,2 , }% EI.Z
(L A R T P S0 TSR % 70 BEMK 5410045 2. Fpkry T FHE k%
PSR Tl 4 S R SR P B 5410045 3. W AR
SRR IR 100084; 4. P EVCE TRBIIBR A RAR EK  401122)

B BRI TATZAMRG AERESHFRAER, \#)T'J’:‘iﬁ’ﬁﬂi#%%iiﬁ“l’ﬁlFﬂ%;‘}iéf}lﬁﬁ

AR ARG G EEERRRBEF M LT EHEHEFTAEERAEREIRS X3 £ES,

FEHETELE —BMAKRLBKREZ AHHR S Xﬁﬂﬁckxﬂf}uﬁwTap Pedg 2 FALE R #’J%T

MAEZHP S AEFTELSERLBO WA T AR RETEATES R LRI S omRIT AT
A%Ba‘rﬂl A 5 L % B B SRR RAE 6 o B S AL, ﬂfﬁ%?%fé)ﬂwééﬁbﬁ

GAEAH AR EAAERBERE TG RAD SR T EMET AL B R E A4

416Elﬁéﬁikai?}%ﬁ,uiT#B}’é’J%ﬁJ KA FTAIRME RE F 8 Rk o A ah ;s A TS HE S,

WEBREF 1 RABMET FNOREE,FXF T AR, ¥éfuﬁi’rmi’?f%ii_ﬁzyb IS '7

FREFRRETHHEEAIL, HRERAN . EALRABDESTRAG T T AR AETHFHR

HAR 0 LA AR TR G B R AL 4 %t Sy kR A 13, ZA;/;J;‘?])\z:%TfJﬁlfr;‘ifé,%%%ﬁi

LMAARR TAAE A A Gt oy 7 FR I 23. 6 N0 A A A % & i B AT 60208, % Kk 4k

H A AR ST K F 3k 450,

KEWR . FAXB; m 2 WRAFTE; AN E R ZREREBEET ;MK ADIERAE

hE S ZES:U491. 8 M ERFRERD A DOI:10. 19818/j. cnki. 1671-1637. 2026. 030

Adaptive offloading model for remote driving takeover

task based on cloud-edge collaboration

ZHAO Hong-zhuan*'?, WANG Yi-chen"?, ZHANG Ji-kang"*, YUAN Quan®,
WANG Jian-qiang®, YANG Liang-yi', WANG Tao"?*, ZHOU Dan'**
(1. Guangxi Key Laboratory of ITS, Guilin University of Electronic Technology, Guilin 541004, Guangxi,
China; 2. Key Laboratory of Holographic Perception and Intelligent Driving, Transportation Department of
Guangxi Zhuang Autonomous Region, Guilin University of Electronic Technology, Guilin 541004, Guangxi,
China; 3. School of Vehicle and Mobility, Tsinghua University, Beijing 100084, China; 4. China
Automotive Engineering Research Institute Co. , Ltd. , Chongqing 401122, China)

H KR 7 2 :2025-03-19 WK . 2025-07-01 &[], 2025-08-25 3
ESWMA KA KRR 4 H (52362045) 5 J7 79 BHE # KL 0 (H:FE AA23062053, H:RE AA22068101) 5 1 78 5 A5 BF & 11 &) CRE L
AB25069283) s JL T H SR BHATE B I H (L247007) + 7 VYRS 85 SR 5 107 1 28 A 52 36 3 T i (DH202225)
* EEB A L L 1985-) B PR, Z8% . T.2¢ 1+, 1+ )5 , E-mail : zhaohongzhuan(@ guet. edu. cn,
IR LG TESR TR AR F L 5F. I T 2 5 W R A 38 R 28 3 1 A A 55 O O (R0 RS A [T ). 32 3 i T AR 24 4. 2026 ,26(6) : 153-166.
Citation :ZHAO Hong-zhuan, WANG Yi-chen, ZHANG Ji-kang, et al. Adaptive offloading model for remote driving takeover task based
on cloud-edge collaboration[ J]. Journal of Traffic and Transportation Engineering, 2026, 26(6): 153-166.



154 X OB OE H I £ F R

Abstract: An adaptive task offloading model based on cloud-edge collaboration was established,
and the problems of high latency and unstable connection during remote driving takeover caused
by network fluctuation and insufficient computing power were deeply analyzed. Three types of
tasks, namely real-time control, computation-intensive, and interactive service tasks, were
defined, and a two-level priority system of urgent and general levels was set to accurately
distinguish the differentiated requirements of different tasks for latency and reliability. A
collaborative computing environment integrating cloud center, edge node, and onboard terminal
was constructed; a hierarchical offloading rule dynamically allocating computing nodes based on
task priority and adaptively adjusting resource weights combined with real-time network
bandwidth and edge load was proposed; a breakpoint resume mechanism based on backup nodes
was studied to enhance the robustness of the system in unstable environments. A decision model
with global minimum latency as the optimization objective was constructed using a dynamic
programming algorithm, and a corresponding reward function was set to quantitatively evaluate
the effectiveness of different offloading strategies. A dedicated dataset was constructed based on
11 parameters such as task data volume and processor frequency, and comparative experiments
were designed to systematically study the performance of the model under dynamic load and
different resource states. The research results indicate that under the scenario of dynamically
changing edge load, the reward value obtained by the proposed adaptive offloading strategy is
increased by 13. 2% compared to the traditional fixed-threshold edge computing method; after
introducing cloud collaborative computing, the overall reward value of the system is increased by
23.6% compared to the edge-only computing scheme; especially when the edge node load exceeds
60% , the proposed strategy can effectively reduce the task blocking rate by 45%.
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