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On the Delay-Minimizing Offsets Based on the Rectangular Platoon Model

Mamoru HISAI

Abstract

This paper describes the delay-minimizing offsets of signal coordination based on the single rectangu-
lar platoon model. The platoon is assumed to be represented by a single rectangle and to disperse at a
constant rate according as it travels. At first, the delay functions at signalized intersections are derived.
Next, for two signals independent of the others, the optimal relative offsets minimizing the total delay
of the link are obtained. Then, by using DP technique, the optimal offsets for multi-signal arterial streets
considering the influences from upstream signals are obtained. As a result, it is found that one of three
specified offsets, the preferential, the simultaneous or the alternative offset, is optimal for two signals,

and that although one of three specified offsets is nearly optimal for multi-signal arterial steets, it is not

always optimal. So it is better to optimize the offset patterns for multi-signal arterial streets by the

optimization technique such as DP.
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Fig, 17 Platoon patterns and delays in link k.

TR TET. 32 W 3B KX F ) K EH S
(k—1) £EHTIH LBENERTHN, JhiZ
Ve XKB LU EDEETHS.

ROFDPOMEEHRATET &

fo(dor Xo» A'or X'0) =0 @

fo (A X Al X0 =min (Wi (Ao X &)

W (A% X &)
o Rcts Xiens Aiens X))t @)
(k=1,2,N)

Y2 2.2 AT (A X A XWDIEEZHHRTC Ao
X, AWBIUXIIHLT, 81~ k X R £ ToOHal
W & (k=1, 2, =, k)EHarcrEiifon
281 ~ kIXBlOBNENKHRITS 2. RNz BIT 3
& & & DI, KAnE L <, Fig, 1726800
21k AOBEL H 2D T, RDIF &N AL Th
BN (% (AF SN

DP itE &Ry b lBok & (k=1, 2, -,
N)pEsns e, BEt 7y b n* KRR TKD S
ENTED,

Y =&* + 7 — X (mod 1) 23
I nd kXY S5 18100 4T AT EWER & R 39
THENLLZLDTH B,

4.3 EEFE

DP 2Hei3 0B L UR@IcE - Th, £, 2 oy
f DM . — kDB kK XBIDFIETIZ, 4 DDEEK
Ao A B IUXIEREN

a/s sA.Sge (72720 ,=4/5)

qQ'/s s3%=g (12720 W=q'/s)

0 E£xe=Sg— A

0SxSg— A%

Vol.39 No.1 (1988)

e

“F

DR E, A B LU 103 AL TR, xi B & TF X Ax
MGOBER TS 2 5. S IR EIE (H/s), &
%k AEMOERER (KRB TH 5.

RODB L FRODEHEE Ay Vo B LT XADD
LW BELARICOVTITY. fld &IZDVWTHERMLE
ﬁiﬁ,%@%%,LO%@@@%N7VQFUMA)
b (A X)) ~OEH, BILUT) HFROEE NS
S W X)) h (Vi Xer) NOERBROEHEY
YL EBEERA AL ERET S ) % (A X Ao
rot(hq.mﬁ,rw,rb0056@6ﬁﬁ%
bt L THEY E DD B (Wt Wit} BBONET
6i5m&%miu%®%%%ntTAﬁuA€%
OB R L THR@{tET).

DP 3HE 5 fu % T3 T T, fu(An X A'n XN
Dk b B ME % KD, FUSHIBT B BGBIRE & &
KB, FDH faory fncas s T iz I DT
CTHEECE &% (k=N, N—1, =, 2, 1) 2RE
+3, ok HREMFEL LT, Fig. BIRT LI
T8 48 2 5 A & DA HLEED BRI (3 BRI B R
rREL, MARBERZE)FYEREN Ao=q/s,
Va=q'/s T—E L L, HEHLE x,, x'ND A& % Balift
T2, ZOBA X XnIEEOENEM, 5\ I3E
BEEOEICHEBT LI ARTHENT, Ax kR
DEERE Y L, Ax LN AEEAOBRBRERITI L
T 5,

Fig., 18 Inflow platoon patterns from both

ends of study section of arterial
street.

AR C IMEEDHADMEE G2 B ENTS
2%, W DDl £ 42 T DP OMGRIIEET 7 v
FEkdy 32l —3 a3 i & - TR % EGE
ML Br s =0, ThbbiEBOMERIEEVD
NDET 5,



BREETVICE 2BNB/MEL 72w FizonT (185) 185

44 DP ATy P EXER/N Y >
ELET#~7: DP & F35 T Fig, 1907t 8580 5
LOBBICOWTEEA 71 P 2KkD, BLR,
B#t 7y b ERBR S OB Fig, 2012577

Splits 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 cycles
] L)L it L I
If I i r I L a—
Distances 240 120200 320 160 280 360m

Fig. 19 Example of arterial street.

(1) T=90s, g=q'=0.3veh/s
Time(in cycles)

2 \J\
(] e

>
N

[/ A\

AN\ //

ye
s
1

0 1680 Dis;ance

(2) T=90s, g=q'=0.55veh/s
Time(in cycles)

I

™~

\ [/ /
7
VYV
/AN

N
|1
r/

1
Distance
i} 1680 (m)'

(3) T=80s, B=g=q'=0.267
Time({in cycles)

Balanced offset pattern

N

p==

T
Y

/AN

! s
| A
L] \L
] __‘_J-,_._M_, ~~~~~ —Distance
0 1680 {m)
Fig, 20  Optimal offset patterns by DP tech-

nique considering the influences from
upstream signals.
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Fig, 21  Optimal offsets of each link by DP

technique considering the influences
from upstream signals (in case of g=
q).
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from upstream signals (in case of q<
a)
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