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The operational effect of traffic signal control improvement was evaluated using the Two-Fluid
Model. The parameters engaged in the Two-Fluid Model becomes good indicators to measure the
quality of traffic flow due to the improvement of traffic signal operation. A series of experiment
were conduced for the 31 signalized intersections in Uijeongbu City. To estimate the parameters in
the Two-Fluid Model, the trajectory informations of individual vehicles were collected using the
CORSIM and Run Time Extension. The test results showed 35 percent decrease of average
minimum trip time per unit distance. One of the parameters in the Two-Fluid Model is a measure
of the resistance of the network to the degraded operation with the increased demand. The test
result showed 28 percent decrease of this parameter. In spite of the simulation results of the
arterial flow, it was concluded that the Two-Fluid Model is useful tool to evaluate the improvement
of the traffic signal control system from the macroscopic aspect.




28 Journal of Korean Society of Transportation Vol.27 No.1, February, 2009

1. M2

1. 917l i X =5

she REAANNARIE F3 Sl gon, ole £2
o 723 T tE] F AZA AN 2" P&
2 AE F8 g dtx Q). o]F B FA
Al2"l e T bt Fee] S mejsle] Fiet 2
Qe £FNAEH FUE BHo2 3= A%y ks
A7t F8 ASAFH R HAE TS oA
71%9 SUsE =Esg.

WEAAY A AR BRENE YA NBE §
3 Aljlel EFE meteta, A QIt, FGANA, o)
ko] 7}, oAl BB 5 Ot e 2 450l A
T euz 88 ou|E 7Y A2"| AN A -5
EHEAS 98 A4d93n v BHAZ(MOE)EE
BN, &%, WA E AF B HiAA, gy
W71 o], FHuEF Fol ABHY, 0|9} tjEol
AAAIZE st ME AMB|2eFE AN S B A F2A
A& o ok, zejv A7) ABES B 9 Aia
A2 P v wA YA S o o] njaE &
FEAe] A g ARG Ao AT FuolM A
SRR FJdel o AAEL AEHE ABR2E Y
o2 AE - HHTAY] nEF ASARE oz
sto] =2 8FH(2004) 9] A A A2l e Ay
2 FEAsE dEske Aog AXE BN YES
4 L 7teF A4 AsANE dFglde A7t
ot weE Z2AEE AAE BN ol =
T TRLRE TEH o2 Mtew dof dud £
Ue BAR B/ 2790,

TS AFAHAA B o) A4 7Fed DEFe] AA
A AN ARRE AREASEAA B3P AF
Al E34EM BN Bl &S 9ulsls Travel
Time Index, /WE2FF 7184 ol87 =2l glo] AL
5T $3 A=E vehlo] H3A 3] Soll e S
B W3] o] 45+ Circuity Index, ZEFE o|%
39 A PR g xjgko v FEIL UEYAY o]%
AL 48 Two-Fluid Model S9) itk

B dFoA e olF HESN A Mulx Aol ulg A
AlA H717} 718 Two-Fluid Model S o} &3 &3}

P4 PIES AN, TENTACA LY FEl
& ARIEE Sasd

2. @10 Hel W W

Y ES Ae] Al R w2 AAE ZHENE ¢
Two-Fluid Model & ] £3 ¥4 WHEE AAl83 2
o, AHEA QAT (38 1)7 Zo| Yu=EE 33
A F G RA AA TR F A & 7.9kmdl 31
A Azatzt A ok, & 43S 3= &2
ulg} Al7Rslrt AdsEoe] gle v dukgxe EAS
el glon, Ba AR ol & 250mEA 4l

AR 35 A
- OBRA A P2

- & 918 7.9km

SR AS DT M

c JlsteE, MsAZt, HSHOEA S

s S AZE E M ¥ AEHO HE TR

HAUNHE 27

s Oiohd HwEM % I MBATADLGQ vl

(I8 2) B4 Y % WY



cHetu EStE| x| M27A ®1E, 2009 2¢

TARE A AFAN, A A§ 5ol AzAol
Azdlel AR B vehd Ao o,
2 TN AHgEE AHEY PY RN Al 2del
5 AEE Yo Yol W v ABeolNg
Ao gt

I o8 g7 g
1. Two-Fluid Model

Two-Fluid Model& 197993 Herman® Prigogine
of olg) AAHA e, Herman(1971)el 2l A1
HEFE Kinetic ©]2& 7122 3} EAR E2HE
A9 BEFE ANE BN AT R YEY
A8 ¥4 43l 2 LGRS Adep] Y3 =
Aoz MEHAD. 971914 Two-Fluide VIEYZE
Y T AEFE 2Folx Y= A A Ao
2 7R AL duiel, S22 nE Aus 28 S

P} A= dedte de Ao g yEYR

heke BEF o2 L AeA AFL 23 ojn) hargt
2= 0]

AR, HESAY HEEPSEe UEY AN &

Aol Al v&3t vlas), 4(1)3 o) £4 7}
stk BA, A@AtEke FAA T v &L U EY I
q Al

A GAGE Ade] wlg3) e A (2) 9} o] BE
Ao
V.=Vif,=V.fi=V,0-f) (1)
f.=T/T (2)

471914,
v Ree ¥ 3asass
v, © @A B RS

v, 1 58 3 A% HordEe

£ TR F Ak v g

f, D AAE A vlg

n o HEYA Favisiel A4 Al
T, YA 7 HEEA AT

T E9AY 7 HasAz

29

AdabEe] Aol ke T Y EYAS T34
ol gk o] 2 EY A Ao it 7}
Aol ZAsI HAFYPANTY AAH AN, FT
AT ek BAAE 2 (3)2} o] HEFFHAIRE
< HAFAFYPARE, HATRA T, AgAF 2F
o2 H¥o| rhzen, FAEYPAL HTFYPAzY
BAFAARE] oz AR wel HAHPAAZES
2](4) ¢} 2ol B sFssit) 7]elA 2(3)] 2aE
Ao A H TP A F YA gkl of
T AMPYANE £EY F glon AS TE A YoM B
Mog 53 /NEAEe] FYPATY FPAIFE R
203kl tg AR AFE o8 X8R AE
& 2o g2 HZ49 Two-Fluid Model®] sieiw
e n 9 7, A% "ol

1 n

I,’_: ]’;:Tlx T'u+1 (3)
T,:T— ]7:]/+1><Tn+1 (4)
o3 7]l A,
7. BA 7 HaFPAzt
7, 99AE T HEHAEINL

1 n
log 7} = o logT,, + S legT (5)
log7, = A+ BlogT @)
n=H0-5) %

steflel n3t 7, & BRG] FaAZ% AL
& 2o A g31o] AFHOT PolAlk AR Y
sul, steplel ne BESR B7l] ME vEg el
AL e AR Al oug T A% &
of 949 Va7 U e e AR(AREY, WS
A A%, A2 A, A5 L A5 DA s}
ek ne UACE A gk 7 Hr, §Ad 2
$58 Z7b) HE AA9 dHYE £ e SR
eRiA Sjo] mEFRs] AFAo] ST 4HAL U



30 Journal of Korean Society of Transportation Vol.27 No.1, February, 2009

Bt} E3 HAHAFIANT 7,2 T2 HEYA A
Hjxo] A2 oy, 7 o] ¥ g JEd4E
T U EL A Mulx A& ofu|g). o & o 97
g B HAAY T ol E FE EhdeE |
EQaY HuFY& e AstEo JE vehin, A
HlA A 3 AetEo] e ofn|gic

Herman (1979)°] #A13 Two-Fluid Models| A
AAAEE o] &5 MEAEFe] FYAT L HA AR
(e FYAF PR oz FTAYE E84)
Bell g Azeyde AgagTEge] A45A)
ol A¥Ato] ELAE FY5tn Y= BEAH A}
e TAFR o ZH FRAIN FYAIHRE £3
8, 7)ol A BANFRY Ay Aol Myl szt
&38S T e AP S gt o)%
D xA} Apko] M ESZE wAUZ 739 8539 O&
AL e AR s BARSY S Algste B E
EAo 7 gt} o2 WA YES A FYAFE
FAEYle] T E 2B e VENT AA 54L& uy
b= 7L AAZ g

2. M o7 Ay

Two-Fluid Model2} ¥d3 K3 d7e] HEE 9
&l Hermano| & 28& 22 AU =5 ¢ A
A Al AT, U A4 Al AF 58 2@
Herman(1979)& =AY 71299 AAH uEHR &
& 918 Two-Fluid ModelS AMetalgloni A,
HERO|E F 77 EAle] B4ARE AAIEH. o] F
1984 2~ T UEAIE o2 ARAE T3l A
AEAR RG] v miA T FYeT). o9 AR
FHZ AFARIZA Phong(2007) 52 13 2 #79
WEAE T4 o8 BHAAANE AN =82 $E3 b
JoH, 718427 4 =AY $MATe] v 55 ¢
atch,

Mahmassani(1990) 52 CORSIM=S o}-£3 A&
goldE B3l ¢35 E MEAF 2N Two-Fluid
Model 342 3o, @37} /jddiete] vluy
ARREA 434 &8 ¢ IS AN B
AT E B4 A7 AFE A Bl 87349 A
ko 2 3x39] HlwAd AR YEHAE gz 59
on, 4 Wi e Al FFeAc}. Jones(2004)
T2 UF UEg 2t enpsiAge] Fa t2Eg o

(# 1) Two-Fulid Model 2 2 MgdF £F

?OE s 2;‘;3' Z2 A7
i B EE
Goro) |M=92) 3a | ool vlaes
Herman o 44 g2 5 57 A9
asse) |TEH| aa | aeeig mawy
Jones L | A% | 71EES s vY
200 | 5 | A3 | Agsel Anagey
Mahmassani A& A Ego)A 7]ute]
1990) | TEHE | ol | sl 49
AL | goan| A | 94 GPSAR %oz
(2005) AEAZ| pg HeAd 2 Ag
Phong o AY  |dilx B 7184 Ao
(2007) eSS A vy 5y

oz BAL Fsidlon, HEHAY} oid 7RSS
e 2 Two-Fluid Model 28 Al =8 U3t g
o] AnEHo| 7S AAEAT

T EAALH R o] H U (2005)2 AEA A, BE
T& o2 Two-Fluid Model S HE3159eH, =
9] B4 Adele] vln g P3¢t £ AFoe
Alel GPS AEE 7es AuE FPNUH,
Two-Fluid Model °l9l¢] thekat AAE ARENE
F3Paict.

. Two-Fluid Model H& tig2

Two-Fluid Model 2 )43 g35-4& 93] nlA1A
Al B ol rWeg AEAteke] JEE FH P AL
AEAdA 24d BMHTETE TSIS CORSIM ¥
CORSIM Runtime Extension® F&3dtl. ole
TSIS CORSIMe| td A& B3l 438& & e
RHFAETEAN AF - 8Foigem, CORSIM RTE
& AlFsid MR TP ol tg o] 7hsst
7] wjZe]c},

Two-Fluid Modelll 242 UAtge] 2% /N
ekl @973 FYPATE L FRAAD(EE FHARTH
A o2 A BP0 87T, o
% FzHog gehiE o, 7,9 F4 L dikkd Hlw
243 Z09] 7] AF Al 9] HuEAE Fde
& s

AR (E 2)8) Zo] A% gt 1, 28 F&
stom, diete] A 71erRy Ad Z olsl tjEe]
ABAZk HA3gl, AFY WhSAlole] A fojfo o
g TR ole A%Y wkgAlele A4z <l



W EESIX M2 M1E, 20094 28

(% 2) #20|80| e oiatoet 4&20

gk 7% 24 A4 2
#ar 3 rig 72 9 AIAL A8
ek 1 A ez R 4B HA33
gt 2 ook 19 A5 & 4gAle] 44

MR BRAZ R FgAZ ﬁﬁ?ﬁ
4—-L TSIS CORSIM RTE
:

T SYAL U4F E

31

‘

AEME &8l n, T, =

ox

G

|0, TmE DU ABAS HIR %

{33 3) Two-Fluid Model2) M o™

& ANA 2%F AHEAE 1) % FHew
AEY WgAcle] YAFE & A8 U EHE
BAslma} gt

V. REMSRIOAIAR THM

e 334 o R Pt mEEA AN 2H
o] F2 ML v AR 2

AR, Az LFAE ] 75E B3 FIEAY A3
AAE ghsliem, &4, A%52F 44 2 9%
OF B9 ASARE HAgE Fal AiuAte &8
lstach AR, AEF dtgAole HEor
AR 2NN ERE SUidela, AHRTF
HEngRel A2dE fAstast sl
SAOIA 28] FEd wE A Al go R #A
1~370 sfRitte g 2 9 g 7% glo| £95
22 TODAoIolA 4212 2GAE S 7o 2 s
TODAll9} 8] & 314 2= F <F 70% 3
e 2170 ZA2d diEl 95F ukEAllS 289
Ack. £3 dEIF 43S A8 a2t AL VIEe
o 700m= e, F A¥7E 3km o= AP
oy = &5 uet Aiebt AdE Ik 7
el S4L dhdskd AT Falel WE QT EA
o) Aste WAskaA sttt

F8 AsAfEer ANE A5y WAl
A% (28 99 o] % A3 2 Y o5 F

fo

O

Ol

Lo}
ST

o

2

-z o o
ofN o oF o
lole O
N2 AN ox

o]

=2
[
-

X

AN R 3, F8F A ol FFE AN
AQ A%d WA/t A4Het. ol
Bz FENE/NE AR|sle] 2gAlole] £84S A

V. Two-Fluid Model 24 21}

TSIS CORSIMZ o3 =zodd ZHI=2A
Two-Fluid Model®] A&& 93] MEa e FRE +
Fsped, AF D9 dedeoez F 100tHe] E¥
< 5331 @3 ¢ gkl ti@ Two-Fluid Model®l
sehfele gt

BRATNE (R 3T 2ol F37H v 22A4
o] AgAE Yehlie seteEl ne] 25 83l 1.962,
thet 10] 1.648, Wigk 271 1.4158 VERIeH, ol
NEAIZ HA 5 R AFE wgAele] AL vEo]
53 58 F2 YEOR s B E AeR A%
27l g YEYAY M5 e F uETS
of the} A4 ggel ofvlE vepith 3 viEA RS
Ay 2z AL oelshes W73t B B LA 3t
gaflel 7,2 8% 1.451(minute/km), Wt 10|
1.102, 9igk 27} 0.9482 °F 35%<) W EHAE B
gom, ol8 &xo] el gt A] Aol < 41(kph),
tigk 27} <k 640 FER, QFY wreAo] Al

(% 3) 8g ¥ ciere] ojtolet MEZn

gt 7, ,
T8 " (min/km) | (sec/km) R

a8 | 1.962 1451 87 0.68 |
ekl | 1.648 1.102 66 0.77 j
et | 1.415 0.948 56 0.89




32 Joumal of Korean Society of Transportation Vol.27 No.1, February, 2009

6.0
€ O
k4
<
E n = 1.962
l_
T, = 1.451
Rz = 0.68
0.0 .
0.0 1.0 2.0 3.0 4.0 50
Ts(min/km)
(O8] 5) slgol chst Two-Fluid Model H& &z}
=
X
€
g =
= n - 1.648
T, = 1.102
RE = 0.77
0.0 . . .
0.0 1.0 2.0 3.0 4.0 5.0

Ts{min/km)

(12 6) Cthet 10} hEt Two-Fluid Model &g 22
(MZARZE 258} B2 choh

/

6.0 ‘/
E,, v
s o
£ n = 1.415
et ol

2.0 T, = 0.948

Rz = 0.89
0.0 L L .
2.0 1.0 2.0 3.0 4.9 5.0 8.0

Ts(min/km)

(3@ 7) chet 20fl chEt Two-Fluid Model & Zu}
(AEAIZE 5 X5 2 ASHO HE theh)

2 2R A47Y T 2500 g s dddn,

9Tt 7 FETAAN D o BTt B BHA
ANMT)S FAAME (¥ 5), (¥ 6), (2
T3 Zo] A oy oick 1 2 digk 24004 3AEMZ
oA Fii ez FAF 718718 vehlio] SR
F7hl whek A B T BRI 7387 A
Ad Zeg BAEHIY. olF tied 29 A5 AFF w
ZgAle] Agoz dick 1 thy] 33E 718718 vE
Hglen, ol m2UEAZY $37H HE AP

3.50
Lorgion
300 Brussels
)
c 250 t
: .
- s
£ 2.00 ‘15”; Ba
g o B et o
S 150 o | Sydney
ojF%L [ig2 kl%.%?i':
100 PEET
0.50 . . . . .
0.50 0.70 0.90 1.10 1.30 1.50 1.70
Tm(min/km)

(3l 8) mzjuete] Julel Al 2t Hlw

siete} ne] 217} 0.2339) Aold Jebd 2 FY
g weto g o] Jhs3lt). ol9) tiEe] IAEM
o2 A g7 G ST (D] HEL @
A7 7 AFHAEPANE BLG Ul R,
33} giot], 2 BF A 4 (8)ollA AAE 9
Tt 3 A 2 ALY gE ol & AL
A Azt 39§ 295 Jehgict

Two-Fluid Model®] seholel A&Z 3ol gt S
9} AyPATATe) vlmEA g SPGB FAef
9o gAItRe] o] AlBHolAE 7Hte g Bk A
2 g AZARE r|wto g sk AgdFAuele] A
A v)zolE §A7F dovt o] 2 UEYD A2 5
Fo] AXNA vlzENdle F27t gle ez uddd.

AR BN YN=E 359 A (2 8)F 2ol A
£ 2 A9 5 29tz 9} vl A YMEH AL Aux
AL vk @ #7 B HAFIANINT, ) AL
Mg FARE 55 JeEI e, AN dite] B¢
a4, A=Y 59 ZAEA gy £ A3E e
Aok, TS F2%7) tiv] vEHR AP (n)S BE
A4d, B 5 489 deAeke < 1.0 o139 Ao
£ Yehliu A&l vl8) gt £ it o
£ YA e Mu|lx A(7,)H LI Hgen
BN ko] 9 & dde 3, < 7.9km
F3kl 31700l o]2% AzaRa e o 250mel HTE
RS NZaAE 37 2 Ax 23429 A& i)
Pao 2 4 To] 1 Yo wd)

9] =A17ke] Two-Fluid Model®] se}ele} |
25 B8 YEYA] AT Mulx Fd) A3 |&
& Felaigon, BN 7o) AzA oA 29 A
A g5 Y EY A £ el A AXNA E4e] 7F
i},



et S stslx| M7 1=, 20094 24

WAL WE mEF AXF W3S H43)
7] 9 wEog AlEHelA ¥kl Two-Fluid
Model & A&k AAIBIGCE Al EeolAE E3) 7
WAk FPAN JRE FEela, o)F 99t 7
FPAIZN L ARAIR e 2 PRI 0] 3 AY HARA
< B3l SeplElE ArEsle] 25HQ vEY A AF
AT ()T EHAY Nujs A(7, )& AEssT)

AEARE Yo 2% 334 9FEA] ¢k 7. 9km
A 73k 3170 wARR ] dal Two-Fluid Model &
Agataqom, A F8 HANELE o8 7%
< 3k Y Tl BAS meitl] s o 2
tistell E8E 7M1 A%F WheAlol 7wk Al
oA 2 FEHE FAR P BAUtegE {3

d

g

2,

>

AR AABE g she dist 1, 9% ke
AAE Agske diek 28 TRIAGeH, 3T gL
AHE =239}

AR, ERUEYAY Fo57 dig A& on)
o= steilE} no] A% §3 1.962, et 1o] 1.648,
et 27F 1.415% veplilen, A8 o] diek 10]
0.314, digt 271 0.547 (817 oy} <k 28% FHE BA
HAok B4, UESF AMr)x AL oJujehs delt 3
BEHLEPAIIH T, )2 A3to] 1.451 (minute/km),
Tt 1] 1.102, tigk 27 0.948(318 thn] < 359 3k
)< eI

AN AT AZAe HF3 2 A% kgt
Aol S FAR st ATA AN A MM wESFS
F7H Al EG8 e dig otsl Fmel FaAIzte] A
A ANNEAE s e}

YR Zoff tig Two-Fluid Model 2&2.8 A
TN R A wEF ANA BN S F389
on, JHAET ik A 1 9 2] MPap
Autele] vl wEA S St T3 Al B o)A B4
o FE Aol M EAHHE e} A% Hgt
o] 24 i TR JJAERE el

Two-Fluid Model2 & A7 A AAJH wie} 2
FF T BADES Y BN E FYgo e YEYA
Fdeel e wEHe <14, A2 A2 =9
WA Al ZIREA, Ak MR Algle] $XEe

AR Tl Qo] tF E8ol 7hsE Aoz vigEd

olo

e

olo
2

9,

il

[*]
2 42 de

33

Dk

=z

1. Herman. R. and I. Prigogine.(1979), “A Two
-Fluid Approach to Town Traffic’, Science,
Vol 204, pp.148~151.

2. Herman. R. and Ardekani. S.(1984),
“Characterizing Traffic Conditions in Urban
Area’, Transportation Science, Vol. 18 No. 2,
pp.101~140.

3. E. G. Jones and Wahid Farhat(2004).,
“Validation of Two-Fluid Model of Urban
Traffic for Arterial Streets’, Transportation
Research Record 1876, Transportation Research
Board, pp.132~141.

4. Phong Thanh Vo, Siamak Ardekani(2007),
“Comparison of Quality of Service in Two
Central Business Districts’, Transportation
Research Record 1999, Transportation Research
Board, pp.180~188.

5. Chungwon Lee, Hyeokryeol Yoon, Keemin
Sohn(2005), “Charactering Urban Network
Performance Using Two-Fluid Model”, Journal
of the Eastern Asia Society for Transportation
Studies, Vol 6, Eastern Asia Society for
Transportation Studies, pp.1534~1544.

6. Mahmassani, H. S., Jayakrishnan, R., and
Herman, R.(1990), “Network traffic flow theory:
Microscopic  simulation experiments on
supercomputers , Transportation Research Part
A, Vol. 24, Transportation Research Board,
pp.149~163.

7. Federal Highway Administration(2001), "Traffic
Software Integrated System - COSIM Version
5.0 User's Guide’.

8. Federal Highway Administration(1998), "Traffic
Software Integrated System - COSIM Run
Time Extension version 4.2".

9., £XF - o5& - o444 (2004), AR AlEH o]
B S 0] &3 AAIZE A ZA A Al ~BH(COSMOS) 3
7F AlEEold 8 MY, detmEEEA], A22d
A2%., Weness], pp.95~102.

10. AA(1998), "=AIF HAERS] wEIAA

o



TRIE AL, dEngtA, 4168 A3z, N

WE8}3, pp.47~56.

11. A4 n8H(2004), =2 £FHY", WPFaEe}3).

Journal of Korean Society of Transportation Vol.27 No.1, February, 2009

pp.209~366.

12. AEAANTATH(2003), "EEREFY] °]FA
EA28 AL, pp.63~126.

& FIMA  HIEH
& DM A - APz
S =BFIY : 2008
& =EAANY 1 2009,

2009.

10. 30
.28 (1Zh
2.23 (2xh
. 2.23
. 6.30



