ERES BB Bl SRR Vol.7 No.1
2025 4E3 H Chinese Journal of Intelligent Science and Technology March 2025

AIRIZIERRAZIBITHI RS : Wz ARRMSKEER

IRE!, Hme, s34’ ®RER, Fme, K&’ e, &k, Ewsk’
(1. A2ifiEsg Al s, dbat 1001765
2. hEBER AT T, B3R 1001900

T . WEA IR A I ER AR AR A DA PR R R, R R T I R I ) e ARG AR — AR
AP R G0 OO AT M 3 9 3 ) . S R RSl ) R G AR AR I A R R B . RS R
WA F AR RGEE M. R § R, 758 S8 Bl PAT 8 EA b, S N e SO P AR AL
WEH ARG, ZAGESE R EHE. N RMELRE. B A E i 5 47 8], AT S B A 3E S2 A
AR S RIS . BRI T i@ R A MM SRE, AR IR AR RN S RERAR, 25
NBT ZZFAEZEE TG BRI, REREES WEBEWIS S RN, a0 g RS
FEAZ BRI R G LA K F AR R BT 5. WM BEG KRG TE N — RGBS RGN E LRSS, N
He B A2 A BT 5 R e AL B B R LM SR S R R AR

FEIE: MR R RS PAKERS: HFEEA; BRKERS: HaPEGEERS
FEZES: U491

NEFRERD: A

doi: 10.11959/j.issn.2096-6652.202504

Programmable traffic control systems: concepts, architecture,
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Abstract: With the rapid development of road traffic infrastructure and vehicle connectivity, the construction of a safe,
flexible, and efficient next-generation traffic control system for large-scale road networks has become a critical issue in
the industry. To address the challenges of system connectivity, coordination, and scalability in current traffic control systems
caused by heterogeneous infrastructure, tight coupling of software and hardware, and a predominantly physical control ap-
proach, this paper introduces a software-defined programmable traffic control system based on the concept of parallel
transportation with virtual-physical interaction. This system integrated centralized controllers, an application development
framework, traffic facility virtualization, and parallel control. These features enable efficient coordination and flexible
scheduling of intelligent and connected traffic entities. First, the concept and characteristics of programmable traffic con-
trol systems were introduced. Then, the architecture and key technologies were discussed. Furthermore, the system’s ap-
plications in traffic signal control, priority for emergency vehicles, adaptive traffic sign and marking control, and con-

nected vehicle guidance were discussed. Finally, the development prospects of programmable traffic control systems and
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related technologies were summarized and prospected. This system can support the next-generation of traffic control sys-

tems and provide a foundation for the digital and intelligent transformation of traffic governance.

Key words: programmable traffic control system, parallel transportation system, digital twin, intelligent transportation

system, cyber-physical-social system
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