% A8 % % 5 M Afe Tl K F IR Ca KA FE R Vol. 48 No. 5
2025 %5 A JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE)  May 2025

DOI:10. 3969/j. issn. 1003-5060. 2025. 05. 010

T 5G h TR ) i s 1% o] AR FR 5
L SENNEEETH

XF J:ﬂ{ll’ ﬂ;ﬁkzﬁ‘] ’ g{‘ ﬁﬂza 7}:5.7 4%39 T ']L‘glz
(L ZHAE RE AP EARAF 28 GIE 2300885 2. ML R KF 52GE TREEB . LB AL 230009; 3. LB 2CH
MRV S BB A BRA R 28 S8 230088)

AR A BRI B SSE P S L 56 5G I ITEBEIR  SCE S — Rl A T e A
I IX ) W] AF PR 33 (variable speed limits, VSL) 5tif (lane change, LO) P [R# 6 Hmg . 25 18 2 22 38 Uit Bl
2SR B ARE A 5G BN BATT (road side unit, RSU) Ry 45 s, 3 B B BOF AL FEAZ AR AS(E B[R] B 52 it
A S PR ) R A AR L . B ST G A ST AR B R (cell transmission model, CTVD A 2 T A
T, AR 2 T AR Dy E A v A R DX e 19 338 8 42 1l 471 5 ARHE Btk 1 CTM 31 G346 18 DX 3 PN 3 1)
G A AL oA 5 5 A R AT s Jo i DA 3 Rl R I 4. 8 e F) A2 B B BE A 0 M 5t R R AR RN
RGN T AT T O I8 . IR 2s SRR, VSL-LC Y[Rl il S mg vl LA 2R A 38 E iR is 17
PRAS S MR 55 3 R AR N2 464

SRR : RN B s TR s AR R (VL) 2 s 4618 (1O ]

E 4 %S . U191, 4 CERERERD: A TEHE . 1003-5060(2025)05-0642-09

Collaborative control of variable speed limits and lane
change on freeway based on 5G edge computing

DENG Wei', YU Xinhai', ZHANG Lang?, YANG Wei*, DING Heng’
(1. Anhui Expressway Network Operation Co. , Ltd. , Hefei 230088, China; 2. School of Automobile and Traffic Engineering, Hefei U-
niversity of Technology, Hefei 230009, China; 3. Anhui Transport Consulting and Design Institute Co. , Ltd. , Hefei 230088, China)

Abstract; Aiming at the traffic congestion and safety problems in the bottleneck area of a freeway, this
paper proposes a collaborative control strategy of the variable speed limits(VSL) and lane change(L.C)
in the bottleneck area of the freeway combined with 5G edge computing technology. Considering the
dynamic characteristics of traffic flow changing with time and space, this study uses 5G road side unit
(RSU) as a node to obtain and process traffic status information by road sections, while implementing
an integrated VSL and LC control. Firstly, the improved cell transmission model(CTM) is used as a
prediction model to calculate the optimal speed control sequence in the speed limit area with the goal of
improving traffic efficiency. Then, based on the improved CTM, the optimal lane-level distribution of
vehicles in the lane-changing area is calculated to induce vehicles to change lanes in advance. Finally,
using a three-lane freeway section with a total length of 4. 8 km as the analysis scenario, simulation
experiments were conducted under the mixed traffic flow conditions of trucks and cars. The results

show that the VSL-LC collaborative control strategy proposed in this paper can effectively optimize
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the operation status of traffic flow, and significantly improve the efficiency and safety indicators of

traffic flow.

Key words: freeway; edge computing; variable speed limits(VSL) control; lane change(1.C) control
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