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Intelligent traffic volume variation control with
supervised multi-model traffic signal adaptive predictive control
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Abstract: A major issue in traffic control systems is the high level of uncertainty due to traffic volume variation in
the dynamics of vehicular queue and signal timings. An approach is proposed to deal with the problem based on the
supervised multi-model signal adaptive predictive control (SMM-SAPC). According to the characteristics in traffic flow,
such as nominal period, peak period and a super flow period, a supervised multi-model approach for modeling the dynamic
traffic flow is proposed. By incorporating the traffic modeling method within MPC with control traffic signal systems, a
novel intelligent traffic control is implemented. Corresponding response will be made for different traffic conditions; an
adaptive signal control for intersection in a main road can be implemented. The presented simulations are indicative for the
reasonable traffic time and reduction in delay time and stop time that can be achieved by the proposed method.
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Fig. 1 Schematic of MPC Principle
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Fig. 2 Schematic of traffic network modeling
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Fig. 3 Dynamics of traffic flow in a traffic network link
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Fig. 5 The traffic flow under fixed signal time control

52 MEBEREWMNBEENESITHEEH K
% JE (Scenario of the supervised traffic volume
predictive adaptive signal control)

Fo ORI ST H 10 7 3, A8 A 5 i 300 O A Tl
SEN TG, BUAT I R]S sANAR, SR KT I 8] FH £1AT IS (8] 2
HISMM-SAPC A4l b — AN LT MR — AN T,
(A AR DL, LA SAS [F) A8 T ASE 20 A B 11 ) A5 28 90
W ), IO T FE(12)3X AN H bk i £ o5
AR IR SRAT B[], SR S N AR AU AT IR 5, $a A
AT S 1 IR AT S g Rk B 4 E ISR AR . E
E—ATAEH AR RO W E6sT), KX i 1111
ACTARBL 3 K6 AC AL 2L, AR 16 B 2T (148 1l
s WAR2.

A2 —AIH A Neert B X

Table 2 Six traffic modes in a working day

AR BB A5 (veh-min ) JE /s SRS

My,  AMG6~7 120 40  IEHW
My  AM7~9 582 80 Ui
Mz AMO9~12 265 56 IEHEM
My PM12~2 523 70 Ul
Ms  PM2~5 230 52 IEHEM
Mg  PM5~6 560 72

TEZ2, I H] B P I AM 673 7 SOt 3R .

B R IA T AT R T L AR S RIS FR s
IR LE, IO AT LA Y, A SCHE IR 5 32 m] LA



1660 oW s N M

07 %

SEPRAS AR 5 (1) E S N F ], S AL G A L, %
i 77 v e LA AR 1 07 O A 5 kT 5 [ 1],
FEAB I B K RVl | AT FE T, R e K
ST I OA B 88 A TE i &), LR E—A4

TAE H 34N A [H] 1 A 380 ey Vg 39, 2550 SR B S 4k s, S
IRAZ 8 425 R e AL,

Ll

AR

tls
[ o]
W

300
240
<" 180
120

M M, M, M, M, M

1 2 3 4 5 6

AT

360
300

. 240
A 180
120

60

n

t

Kl 6 SMM-SAPCHE iy 30 A it
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