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KEY WORD : SIGNAL CONTROL / SATURATED TRAFFIC CONDITIONS / API
THAWEE WICHAIMETHAWEE : DEVELOPMENT OF TRAFFIC SIGNAL
CONTROL STRATEGIES FOR SATURATED TRAFFIC CONDITIONS. THESIS
ADVISOR : ASSIST.PROF. SORAWIT NARUPITI, Ph.D., THESIS CO-ADVISOR :

SUEBSKUL PHIPHOBMONGKOL, Ph.D., 123 pp. ISBN 974-17-0910-2.

This research aimed at developing signal control strategies that are effective in saturated
and over-saturated traffic conditions. The microscopic simulation, PARAMICS, was used with
an interface to developed control strategies using Application Programming Interface (API). The
principles underlying the developed control strategies were to adapt signal timing using real-time
traffic information (responsive signals) and to prevent spillback. The control strategies were
tested on two closed grid networks having different distances between adjacent signalized
junctions, and different levels of flow and flow profiles. The performance indicators of the
control included vehicles containing in the network, vehicles discharging out of the network,
average speed, stoppage time, total mileage of travel (vehicle-kilometers), total travel time

(vehicle-hours) and travel time.

The results indicated that the adaptation of signal timing at an appropriate time at the
beginning of congestion could markedly relief traffic congestion. On the other hand, inappropriate
signal timing during this increasing traffic flow would increase traffic congestion spreading into
other areas in the network and lengthen the recovery time. The maximum cycle length and time to
toggle the control strategies directly affect the control performances. With the traffic condition
and road network in this research, the responsive signal control altering green time by degree of
saturation yielded better performance than the Webster’s-fixed time control and the responsive
signal control allocating green time by queue index in the saturated traffic conditions. In the
over-saturated traffic conditions, the same control method yielded better performance than short

cycle length method and storage capacity method.
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Field of study  Civil Engineering AdVISOI’S SIZNALUTE. ....euveieititiiiiineieeeeeaa
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(McShane, Roess (lag Prassas, 1998)
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A Aq Ya 3 J o Y
TN 2.1 ‘igﬁl%‘ﬂN‘ﬂGlf]fﬁﬂ@]\‘]Qﬂﬂiﬂ!@lﬁﬂ%l&ﬂﬁﬂﬂlﬁﬂﬁﬁjﬂ

(McShane, Roess (lag Prassas, 1998)

Detector Set-Back Minimum Passage

Approach Speed (To front of loop) Green Time
mph kph ft m sec sec
15 24 40 12 8.0 3.0
20 32 60 18 10.0 3.0
25 40 80 24 12.0 3.0
30 48 100 30 14.0 3.5
35 56 135 41 18.0 35
40 64 170 52 22.0 3.5
45+ 72+ Volume-density or multiple detectors recommended.

Note: Volume-density could be considered at speeds of 35 mph (56 kph) or above.

[Used with permission of Institute of Transportation Engineers, from Traffic Detector Hand-
book, 2nd Ed., JHK & Associates, p. 67 and 69 Copyright © Institute of Transportation
Engineers.]

2223 m3arugiiaegldl5umas1951az AN UL U5 (Volume-

density Control)
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mM3dfusoII 19 zrIeneu lurisveaan g lunsiasan

a

A A @ [ Y = a 4 v Aq Yo 3
le]L“lJ’dEJ’L!ﬂ\iﬁ?%ﬁﬂ)}ﬂﬁﬂﬂﬂiﬁﬁﬂﬁﬂ MLLU'Jﬂ’ﬂiJﬂﬂﬂJﬁﬂﬂQﬂﬂimﬁiﬂﬁ]uﬂﬂi%ﬂﬂﬁﬂﬂﬂqﬂQQWﬂ
9 o ya ~ { 1 A [ = [ 9
mquﬂum ‘1/]11141]1?]ﬂ']’(?fiJ1ﬂ‘Vm$"llEHEJG]ﬂﬁﬂu!WMﬂl@il’Jﬁ1ﬁiyinﬂlllWHlEI’J ﬁ\‘]Nﬁi’ViﬂTﬁﬂ’JU
(= Aa A = Y (] A [ =S I ] 1 [
auhifidszansnm B ldaadumvvesnardyana lidoniugesineseninernoulu
] ~Aq Y a A P @ [ Ay A A o Yy 9

1’i’L!’JEI"U'ENL'J'ﬁTVIGlf]fcluﬂTiW%13ﬂ!HW’EJHJaﬂu%ﬂﬁﬁgﬁq‘liQquWﬂuﬂﬂﬂq@ﬂEJ'E’J?JTUUlﬂ NI
o 1 1 A f, 1 tzl 9 .

AU UALINININDUNITAA (time before reduction) LAY ¥9na1n 1%aa (time to reduce) N9
o [ A A [ dy 1 o Y o =\ a A dd?‘
NN muﬁmiugﬂ‘n 2.6 !L'ﬂ3!,L!fN%Tﬂfﬂi‘lJﬁ‘]J‘]J':j‘\‘]uG]ﬂfJVI'lﬁlﬁﬂ'liﬂ'N'luNﬂigﬁﬂ‘ﬁﬂ'lWﬂ‘lJu

Faimaih 114 luszuu SCOOT tiag SCAT

|— fimie befone rodwetion

Passage
T

Bl |
Ciap |

Gap Timing. secomds

' ke Timoe iy redicce

"

| b Borvicedhle conlioting vall

- Stan of Phase Green

L — — — — — -
Gireen Time, secomls

sUNn 2.6 MIlsugeadnese svineanulunievesari 19l umsiinan

ten/aeusanzdayaian T (McShane, Roess 1z Prassas, 1998)

]
a

msaruaudyaia liawlSuaesnsildglnsalasaniviia

£ A A L4 @ . . G4
319769 3 E‘JJLLII‘]J £ qﬂﬂimmnummummm (conventional impulse detector) Qﬂﬂim



16

2 1
9 3 . . 4 b4 .
A529°0 VD UI5 D59 (improved impulse detector) 11azgUn5aiAT 1T VUDUNUNNA (wide-
@ A [ L4 o o
arca detector) aananaluzld 2.7 idoduna Ao msldginsalasinivuunsssuaaziili
1 1 1 1 d' 9 a zﬂ' d' [ o d'
F0971952 1IN Tur gy IF lumsiansuiondsus iz dyana Tiiasie
o 9 9 1 oA Y a [ 9 v Aw my ]
Fa'ldoatiosnarnuinge msizeraeuauniazAunTuauuetn lyldedlugessios
@ o 1 (% { a a o o a 09/’ t4
@ernu ldenadyara dennIdnniuese msdsulseildTaensaaasgilnsal
Y [ A ] 1 o Y Y dg’ 1 < 1 [
a5191 DUV D anTeuuunense95 195 uavzi IdAunugeln eda lsnawgeeing
1 ] ~ 9 a A a (Y] o A [V k4
senineranulunitevesnan g lunsinsaen)dasudwiizdyaa ldiasreiala
@ 1 (A { a J o QSI @ ' ' 1
danafimminnamnuies s izginseins9iiuez dugans inrei19sznigeInuly
] ~Aq Y a A = [ o A 1 9 7 [
wihesvesan lglumsnasauien)doudwirzdmans W Wedrumevessineuaunag
1 L4 ] [ qgj 1 1 1 U 1 1 a 4
AugUnsaing191iD duludesieszIneIanu lurievesnai ldlumsnasauive
d‘ LY LY cs' Y a = 1 (] 1 ¥ ] cs' 9
nasudanazdya i Inunase o nad199095999195211 190010 TurLeve a1 149
a 4 { o o { g 4 { 2 <
Tumsinsauien/asuiwnzdynna liiasnialdnunaneasuldiwiuglnsaing
) 1 4 ) dy ~ Y I d‘dﬂ} 1q Y Aa A
11 (occupancy) @3Ug1n3alna 9N UHY VAN NI VLU DN TAUN UG ualrszanTam
v v Yy @ ) A Y 1 ) o
uazanugnaedlumsasaiulad gilnsainseivlsznnoun laun vouldanuau wuy
4 1 <3 o o { @ A
IFaauuwiman nuuasaniunssunauvesdwasn lgasaaiveaneiu uouldmsasn
= A 4 v A iy = o Y ¥ o X
anudvesnamsas nuulynmsalasuausmanluvaalamienii upulendestiunn
= Y ax <3 9
MWHTONE0330 1o 1 uAn

1k a3 iF Al

‘I:

_:_ {4) Conventional impulse
| defedor control: measure
S0 vehides of discrefe point

1 ontheapproach using

\ impulse defectors and

V- monitor ol lanes a5
1

1

1

T T (C) Wide-oreo defector
control monitor vehicles
along the entire approach
and process ench lne
independently.

T (B) Improved impuke
defector contral: monitar
all lanes independently.

single input,

A 4 v Aa y
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Control)
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2.2.3.1 MIMUIBANNNITITINIONIAA (Future Traffic Prediction)

9
=

Yy a AN Yo s o o Y
ﬂﬁﬂ’J‘]JﬂiJuﬁlﬂf"’U@M"aﬂiiﬂmi]iﬁ]i%b],ﬂﬁﬁﬂﬂqﬂﬂimﬂi’ﬁ]uﬂﬂ‘UﬂJ@

= o a .dl a dgl d‘ o 4
yaluoda snedsumeaasivzinaduluesmaa iesiimsaugudyaa v

9
2232 m3lideyannaninas1as luvmeziiy (Vehicle Actuated)

dy Y Y 1 ' 1 1 Aq v
M3nUANNlEUYarDII19IEH IeeIne U UKL IBYD IR 19 U

L4

~ T o A A A
ﬂﬁW’ﬂﬁmHW@L‘ﬂﬂEJL!i]\1‘Vi’JSﬁﬂ]uiyiﬂ!llwuﬁgﬂ"lillﬁaﬂlﬂﬂﬂ’mﬂ?ﬂﬂlﬂﬁ@UﬂNTNQﬂﬂimﬁi’J’ﬂ

Y [
wWuluwaiziiu (vehicle actuation) Tumsdaussrsnardyaia e Taegli'ld1ddoyanla

U

Y1IINNTNIUY
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Capacity)
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2.3.10  35MIE1509U0INBEVUYF IIOUUNMIENAUNIG (Identification of Links for

Queue Storage %50 Gating)
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2.3.13  I5AIMAUIIAAUNAMIMNYIIANTZHIIY (Tidal Flow)
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Green begins for the principal movement at the critical intersection (CI)
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23.16 sdalAivanizdyanalidrviuse@arlaaaniy (Separate Phase for
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Turning Traffic)
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Responsive system detectors algorithms using existing traffic using
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Contact Honeywell Sperry, TRRL, GE, Fortran New South Wales
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Phillips, AW

ETRE Kagolanu, K.A Comparative Study of Traffic Control Systems.

Institute of Transportation Engineers 1994 Compendium of Technical Papers.
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nodep = node_ref(“west32”);

phase = 1;

action = API ACTION_CURRENT GREEN;
mode = API ACTIONMODE INCREMENT;
balance = 2;

glextnd = 3.0;

signal action(node, phase, balance, action, mode, glextnd)
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AMINA N-1 MTUMTAUNNAMTUSNIAUTN NTUTNINITIVTONA? (20 ‘Lﬂ‘ﬁ)

1 2 3 4 5 6 7 8 9 10 11 12
1 0 6 6 6 6 6 6 6 12 12 12 12
2 12 0 12 12 6 6 6 306 12 12 61 12
3 12 12 0 12 12 6 6 6 6 6 61 12
4 12 12 12 0 6 6 6 6 6 6 6 12
5 12 61 12 12 0 12 6 6 6 6 306 12
6 6 61 12 12 12 0 12 12 6 6 6 6
7 6 6 12 12 12 12 0 6 6 6 6 6
8 6 306 12 12 61 12 12 0 12 12 6 6
9 6 6 6 6 61 12 12 12 0 12 12 6
10 6 6 6 6 6 DN IOF 42, 12 0 6 6
11 | 12 6 6 O SOOI VU gC L 12 12 0 12
12 | 12 12 6 6 6 6 6 61 12 12 12 0

MTNN N2 MINMIAUNNENTUFIANTDI NTATNINITIVTOUAD (30 IHﬁ)

1 2 3 4 5 6 7 8 9 10 11 12
1|0 16 16 16 16 16 16 16 32 32 32 32
2 132 0 32 32 16 16 16 78 32 32 158 32
3132 32 0o 32 32 16 16 16 16 16 158 32
4 [32 32 32 0 16 16 16 16 16 16 16 32
5 32 158 32 32 0 32 16 16 16 16 789 32
6 | 16 158 32 32 32 0 32 32 16 16 16 16
7116 16 32 32 32 32 0 16 16 16 16 16
8 |16 789 32 32 158 32 32 0 32 32 16 16
9 |16 16 16 16 158 32 32 32 0 32 32 16
0|16 16 16 16 16 32 32 32 32 0 16 16
1|32 16 16 16 78 32 32 158 32 32 0 32
1232 32 16 16 16 16 16 158 32 32 32 0

GﬂiNﬁ -3 @niwﬂmﬁumqﬁm%”wﬁammﬁﬁm ﬂiﬁﬁﬂWWEﬂﬂ%‘iaNﬁ’J (50 IHﬁ)

1 2 3 4 5 6 7 8 9 10 11 12
1|0 13 13 1313 13 13 1324 24 24 24
2 | 24 0 24724 113 13 113 061224 24 <122 24
3 (24 24 0 24 24, A3 13 13 13 13 122 24
4 |24 24 24 0 13 1313 13 13 13 13 24
5 |24 122 24 24 0 24 13 13 13- 13,612 .24
6 P13 122 (24 24 24 0 2424 1313 13 (I3
7 |13 13 24 24 24 24 0 13 13 13 13 13
8 | 13 612 24 24 122 24 24 0 24 24 13 13
9 | 13 13 13 13 122 24 24 24 0 24 24 13
1013 13 13 13 13 24 24 24 24 0 13 13
11|24 13 13 13 612 24 24 122 24 24 0 24
12|24 24 13 13 13 13 13 122 24 24 24 0
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AINN N-4 AMTRMTAUNNAMTUF NN NTATNINITIVTONAINN (20 m‘ﬁ)

1 2 3 4 5 6 7 8 9 10 11 12
1 0 4 4 4 4 4 4 4 8 8 8 8
2 8 0 8 8 4 4 4 201 8 8 40 8
3 8 8 0 8 8 4 4 4 4 4 40 8
4 8 8 8 0 4 4 4 4 4 4 4 8
5 8 40 8 8 0 8 4 4 4 4 201 8
6 4 40 8 8 8 0 8 8 4 4 4 4
7 4 4 8 8 8 8 0 4 4 4 4 4
8 4 201 8 8 40 8 8 0 8 8 4 4
9 4 4 4 4 40 8 8 8 0 8 8 4
10 | 4 4 4 4 @ 8 8 8 8 0 4 4
11 8 4 4 4 IS 8 40 8 8 0 8
12 8 8 4 4 4 4 4 40 8 8 8 0

MINN -5 MITNMIAUN AT VFINAINTDI NTUTNINITIVTONAINN (30 ‘Lﬂﬁ)

1 2 3 4 5 6 7 8 9 10 11 12
1 0 9 19 19 19 19 19 19 37 37 37 37
2 37 0 37 37 19 19 19 918 37 37 184 37
3 37 37 0 37 37 19 19 19 19 19 184 37
4 37 37 37 0 197 19 A0 IO 10, 19 19 37
5 37 184 37 37 0 37 19 19 19 19 918 37
6 19 184 37 37 37 0 37 37 19 19 19 19
7 19 19 37 37 37 37 0 9 19 19 19 19
8 19 918 37 37 184 37 37 0 37 37 19 19
9 19 19 19 19 184 37 37 37 0 37 37 19
1019 19 19 19 19 37 37 37 37 0 19 19
1137 19 19 19 918 37 37 184 37 37 0 37
12137 37 19 19 19 19 19 184 37 37 37 0

MINN N-6 AMTNMIAUNNAMTUVFIINAIN NFATATNDTVTOUAINN (50 ‘Lﬂ‘ﬁ)

1 2 3 4 5 6 7 8 9 10 11 12
1 0 8 8 8 8 8 8 8 16 16 16 16
2 16 0 16716 8 8 8 140216 16 -~ 80 16
3 16 16 0 16 = 16 8 8 8 8 8 80 16
4 16 16 16 0 8 8 8 8 8 8 8 16
5 16 ~80. 16 - 16.. -0 16 8 8 8 8. 402 .16
6 8 80 16 . 16 16 0 16 ~ 16 8 8 8 8
7 8 8 16 16 16 16 0 8 8 8 8 8
8 8 402 16 16 80 16 16 0 16 16 8 8
9 8 8 8 8 &8 16 16 16 0 16 16 8
10 8 8 8 8 8 16 16 16 16 0 8 8
11 | 16 8 8 8 402 16 16 8 16 16 0 16
12 | 16 16 8 8 8 8 8 80 16 16 16 0
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