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Neural network adaptive control for highway traffic
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Abstract: To establish a macroscopical highway traffic flow dynamic model and to design a perfect control scheme it is of
great importance for both theory and practice. In the highway traffic flow macroscopical dynamic model there are complicated
nonlinear relations, and hence in the general optimization control scheme there may exist the dimension disaster in computing
and the design of the control cbjective function may not be considerate as well. A highway traffic flow macroscopical dynamic
model including a neural network structure is established; the objective function that can reflect the total operation level of the
highway is then designed according to the demands from both managers and users; and the adaptive control scheme is also given
such that it is simple in structure and easy for computation. The numerical simulation shows that the adaptive control scheme
given in the paper is favorable: it improves the total operation level of the highway in comparison with that without control .

Key words: highway:; model; neural networks; adaptive control

1 5| & (Introduction)

FIHATALE, L RETEE REE AES
B WAREIR A B ARG BB1Z i R 4L (ITS) AR &
EELTERIRTEE IR . & A 53 B
HEHEEerL AT BHE. AHERERWH
PRI AR R 2 REICER R EMA TN
HRERERE, SR EABNE TR LSt
Mg EFk  REREAMBRIUSERH#L, C
S RE S = EN A AR, BEE HE
ol B ER R R, 45 R ZE S E SR . N ITS f
BENEAR, X g A e SCH [ R  IFSLE M E R, =i
INBEACE AR s i A0 ST R M 0 S TR AR R AR L
EMHRAE, ELTETEY EFENHRR

WO H 391:2001 - 12 - 28; OIS BCHE H 37:2003 - 03 - 24,

HETH IR E T k3 B B E4 T B (HIT(WH.2002.16)).

12180 A T e AR Y T S A S R R 1 4
BT, BN T — M & A 4R S5 TE N 3SR RY
G4 RO N PR ACH R IE B K - B AR R
Wit TRAEEE NN BENER TR AT RE
R E S E I ELE A REVERBCR
BT

2 EXMSENKTIENSER (Basic

highway traffic dynamic model)
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ol k)44 g (B) =g (B + (k) =si(B)], (1)
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'l)i(k + 1) =
0 (k) + Lo (k) =0, (k) V0 (k) oy () -

U(Pi+1(k) —p,—(k))
v,(k)] - TA,(P.(k) + A) (2)
L(k+1) = L(k) + di(k) - ri(k), (3)

t=1,2,~,N, kt =0,1,2,-- K.
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3 BEABSEFEES HEAEH (New
highway traffic model and its adaptive con-
trol)

3.1 BEQHIIEFER (New highway traffic

model)
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3.2 BEXKTIEM BIE KB (Adaptive control
for highway traffic)
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Fig. 1 Schematic diagram of control frame
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4 {HFE 3L (Simulation experiment)
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Fig. 2 Discharged vehicles on section 1,2 of highway
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Fig.3 Density of vehicles on section 1,2 of highway
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