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Dynamic speed-based signal offset optimization model within
vehicle infrastructure integration environment
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Abstract: In order to overcome the drawbacks of signal offset optimization model using link travel speed as a fixed
parameter, in this paper, based on the real time communication between vehicle and signal controller within vehicle in-
frastructure integration environment, an integrated signal coordination control model has been proposed to optimize the
dynamic link travel speed and signal offsets. Firstly, based on the theoretical analysis of two different types of traffic
flows, i.e., saturation flow and non-saturation flow discharged from upstream intersection, the mathematical formulations
for describing the interactions between link travel speed and offset have been set up. Then, the product of output vol-
ume and link travel speed is employed as the objective of the proposed model for the two types of traffic flows. A set of
constraints including initial queue length, rational scope of travel speed, and offset are developed to ensure feasibility of
the integrated optimization model, hence maximizing traffic throughputs without stopping and minimizing traffic delays
simultaneously. Compared with the results optimized by classical max-band model and synchro-program, the proposed
model can remarkably improve the green wave bandwidth, decrease number of stops significantly as well as increase total
coordinated benefits.
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Fig. 1 Coordination control between intersections
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Fig. 2 Basic layout and the directions for coordination
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Fig. 3 Accumulation-dissipation of queue for an approach
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Fig. 4 Time-trajectory figure for both directions
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Fig. 5 Time-trajectory figure for non-saturation flow
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Fig. 6 Basic layout and parameters of the study area
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Table 2 Comparison of results in one cycle

I

Jim Jin]2

TRk G KR A T A
Z=/s M/ (mis) FEEL ZE /s T (mis) FEREL

Maxband 60 12.5(12.5) 9(3)
Synchro 57 12.5(12.5) 11(3)
A 56 10.8(12.5) 17(3)

60 12.5(12.5) 9(3)
63 12.5(12.5) 7(3)
64 9.6(10.9) 17(3)

9
7

MR AT LG Y, A AR A R AR A7 2 - A AH
[F); 7EAT 3L 43407 1, X3 T Maxband /5 %€ 5 Synchro
7 SRR B i 2T, A SO (R LA 45 SR S 7R TN
et 5 AR 7R 75 R FHAS (R AT B 40k 85 g A
A B A A B0 LR DU HA, 307 R v N
T AR REMA AN I8 i A8 ST, MR 2 A
ARSI RE A A 410 128 X, i BiMaxband /7
%5 Synchro /5 & _FEAS S48 XT AT HE 1 AS T
FE R RS VR T 4047 s BT £ D542, AR SC
FRE AR 3 ok PR AT 4 A 3 ) B 1 AN AL 3R T =
Y7 1) (R SR8 0« AT R0 E 43 L AME s
i AE A H AR R BUE) (53 L B 7-9 BT,

METET LG Y, ASCRE I AL T S AT LA X
W) 2% W% 47 5, %) tkMaxband /7 % 5 Synchro /5 %, J7
] 143 IR G 95 12.7 % 55 3%:; 77 1) 243 4 i
W 9 12.7% 55 24.5%. R n) A m i 56 20 12%.

75 0 @Maxband ~ OSynchro  OASCAEARL
” 65 ......
L] e ———
iEE ......
:% 45 ......
¥ L -
25 ;ﬂ ‘l ...... E‘ ‘ ...... R I
i~j i A
AT I

K7 AR LA L]

Fig. 7 Comparison of green bandwidth for different models
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