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Abstract

The freeway congestion is largely generated by a mainline spillover of the exit ramp queue. So it is necessary to study for
modeling of the phenomenon and applying the model. In this study, the authors evaluated applicability of the Supply-Demand
model, which can express traffic flow for the freeway by applying flexibly supply and demand curves for capacity of the
freeway. First the authors proposed methods processing input data required in the Supply-Demand model, such as sending &
receiving functions and time-varying capacity constraints for the freeway mainline. After modeling the Supply-Demand application
model, the authors applied the model to the site including congested Hongeun exit ramp in Seoul Ring-road, and improved the
model by adjusting application techniques and calibrating parameters. The result of the analysis showed that the Supply-Demand
model yielded a queuing pattern and queue location similar to them observed in the field data, and applicability of the
Supply-Demand model was varified.

Key words: Supply-demand model, sending-receiving function, exit ramp queue, macroscopic flow model, newell’s simplified

flow-density model

+

*

=2 20099 % MgAE gt wgtE AT oste] AFE A
AR A HUEe w538 AR

AR D WA} AP E 1E T ag

T =EH4Y ;20109 3Y 299

T E=EAANY 20109 59 209

T AAZREY ;2010 5€ 2%

ot 4

Kk



)

I. A

1) Newell2| Simplified traffic flow theory

AE

8]

[e]

[e]

ZEL F

A9

sl

Newell(1993)2 &

_,
N
oy

do

ERR:S

wo °F

ef el 274€]

3.

=)

84 A7t
TR ANA 2

o] H=

< % Supply-Demand

[¢]

G o W R
wogE D o
R 22w gy
N BEE b
G o N
ﬁe_eﬂﬂﬂﬂ
ufﬂﬂl._o@uou_o
% W om o
A T o
WO R oy
WXW T ) 2] __oﬂ ol
I ﬂ%ﬂoLtA 5
Mo x M T o
€ o T F
S M A ® o
= dyT R
WM R
qr X9 g T
OCE How
o wﬂ%ﬁ
U =~ 7
4rore s MR
mneﬁz?%mdm
= U 1 Kol X
WMMEM_WEOLHL.
TN o Tyl
%ﬂﬂ@ﬂ% e
—_— W =" A4 2
NS mwrH <
ﬂlﬂigeiﬁfﬁ
ﬂoq,olﬂn.ﬂ‘mﬂﬂ
Eo‘m_oﬂ.,w..._iﬁ
ﬂ&oq&oiioﬂe
o o) O_‘IM
TN
R g ot B <F
T T W
Wk s e ®
W oo i gt x P
Fﬁ? TRy T W
W o Weogxop M
ﬂOJHaﬂ WU_/D
\WOH io ﬂmo mE A_I _z_.E m_mo
bW R R B R do

4r

ar

I

*

d

E A7+ Supply-Demand 23S A

2) Daganzo2| Supply-Demand(Sending-Receiving)

160
iy
o M
o
o] m
Plo H
m A
=o A
~ M
)
I
w3
Np o
GelCy
W E
o| o
T U
g0 oo
s
p— I
yE
M 50!

o
L

Supply-Demand &% (1995)

3
s

1oy,

2] Akwm A}

Ei] 2

FS <29 2>9} 2] Demand(Sending)S}

o} [3, 4].

ks

#g3}e] 414

S
=

Supply(Receiving) function

)

A

el

2+ Supply-Demand 5.3

[e]
XA

@

min [S(k(x,t), R(kj — k‘(z-‘rd,t))]

Qz,t)

il

. cell(segment) ¥ 3

Aq71A, i

A A A
ply-Demand

P

I
el
Br
s
_
o

Eul

2=

el

Supply-Demand

Atk

Uz 2T

nEY

<z

<Fig. 1> Flow-density relation

The Journal of Korean Institute of Intelligent Transport Systems 31

Vol.9 No.3(2010. 6)



DEEE FEUDT Of7|AE LM Sa ARy e
d : cell(segment) A .
S . Sending aufSupply Demand
(T cellolA] B 4 Qe wFH) i ~
R : Receiving B e 8
GFFE cellol A WS 4 e wEY) (@) Simplfied ¢—kZAZO|  (b) S220] =
MNRK3 i i H{3g|
<8 2> @o)A AHRW '8}%—1% cell®] Supply M5t S & R function Receiving function H45}
(Receiving)= FAL T Egal7] Mele &FTHE <J2! 2> Sending & Receiving function
FEE S Joy AAUNEE zustAN FFEo] <Fig. 2> Sending & Receiving function
WEF-LE 4o wet M ashks Aol 4
F cell®] Demand(Sending)= YAL =] =237 N
Aolie AR celle) WEFTF B 5 g0} o T
AREE Z2AHA A7 celloll A &7FwE9]
k
FF Bl 5 = Zlolth Supply-Demand 2%
ZF AP celld 15748 wel &5 HslE v <72 3> H{8i=l Sending & Receiving function
g3lel BRAFo g AL S e FHo] glon, <Fig. 3> Modified Sending & Receiving function
« BE 7050 0ee] 59 ¢k BAEE G o 73 i+10] BEIoln, 7 A wwg
etz 719 7k ot 2
q - HEZE H0IAM ZAE 22 0 Owm
k-l
q » i i+1 i+2
g L._.r o
Si Rivt Siv Risz
¥ i i+1 | i+2
Aur - kt—1) | Kk, k, k,
ki ke ke —k k(t) kg ky ky
At
L4 kl+1(t+1):k1+1(t)+E[Q1(t)_ 1+1 ]Oﬂ 1 Qg} Qz+1 }I\_Z% E E E}—b__‘l’]- 7%
Newell@| Simplified traffic flow theory 2% Daganzo2| Supply-Demand(Sending-Receiving) =&
q a,
Qe g S
Ot |= Silke(t)) =
N q- R s
Q,
- - - k Ris1{ke=1(t])) = - — K
Q)= QK1) Q) =min[8§ k1)), & ., (K, (t))]
q a9,
an R.;-:k.;-:t;.;.=q—_FE\
0 Qit)]= Setlle1(t)) = O | o \Si—q
i+ 1
ke kT k [ ka ks k
Qi+1(t):Q(ki+1(t)) Qi+1(t):nlin[s+ ( 1+1( 1)), Rz+2( 7+2( ))]

<O2! 4> Simplified traffic flow theory 28T} Supply-Demand 28 X&Ato| Xj0| of
<Fig. 4> Example of difference between Simplified traffic flow theory model and Supply-Demand model

32 PA=ITSYL|=

=

97, M3=2(2010H 62)



DETE NEYZ 7Y

Newell] Simplified ¢—k#AEo %83 SendingZ}
Receiving functions W &3l <2 3>74 o] ZH&
g 4= 9J&=d], ©|= Daganzod] Cell Transmission &
ghahe H-&oltt [5-71.

Newell®] Simplified traffic flow theory =&}
Supply-Demand 2.8 2] Z}o]E AH B vz}l <Y 4>
o o] =YW AEHYE AU Simplified
32 ©E] ARE celll A B
sl ellJ Z8AI A3 el A
wEFo]l FAHE FHlolth 223 YALE o]y
9] T3 W= FYLS backward wave & =RHE
Az Assel SRR BnEdel 1A AR
- ocelld] W7} F7bstAl Eoh

HHH Supply-Deman

d
A AR cellolA] X
[e)

oflt ot

o <
qdS ¥

traffic flow theory %3

WAe 5HusEdw 1

Simplified traffic flow theory 5%
o7 AR FFHE cell U

%

Lo i
23] 24 celle] FATEFE 23

9

Alxg,t)
Alx,t)

oo 24
o R aHr

by (x-x)

Y
AlZH

(a) forward waves (b) backward waves

<=l 5> Newell2| Simplified traffic flow theoryZ|dt
TS
<Flg. 5> Cumulative flow based on Newell’s Simplified
traffic flow theory

g

Time (..m.)
2

<32! 6> Newell2| Simplified traffic flow theory Al
X|of Mgznt

<Fig. 6> Results of application of Newel’ Simplified
traffic flow theory

theoryS 243F R¥S A uEEZ Ao B
St AFE At Newell?] Simplified traffic flow
theoryE 7|WFC. 2 forward waves9} backward waves
o] I FAHUFHFS AEs, IEFe Y
FollMe wFHFs 7Hetd dAEFE ANFHLR
EHAT [8-10].

AA nEE 2ol 283 A 7| E e ne 9
A FARH dZEHAou 7l E dY Fo] A

gl o= 94 2w, AFPT o)A de] 2
9% xWo] WEF Bl A

Supply-Demand =& S 28 tFEE=E, JA&H
2 A% FFAA 2 73t 7"7‘“'3}‘11, ME EA
152 AEHFA|LH =
-‘Hﬁﬂ a7HE As gurt P—o‘fﬂ LH’%T_’F:_E.% A

Vol.9 No.3(2010. 6)

The Journal of Korean Institute of Intelligent Transport Systems 33



+F Folth AAVE BALERE BAR Y EEEE ARt 2Pgstglth
W oF 500m7H2, BdRol of 250mitA o E HA]
o] oW, FEAAVE WL ARE EE GF 2 A DERSY 24
Bo| Ax)5o] 9t} o] AAVIEREH| JAAE Wsestz 98 YA-EHC THDet 5116
TH TN AR 302 99, FRERE AR guon g gAY 25482 vot
9 AT, &= ARl 37 9l 24A17H2006.05.12(F) 24417Y) A|ZHE
2 ATAE FUE A DA BB B Loens wamar <ad e 147 09
AFYZE TP WReB2 IHEWCA i moscs s AnsTE mEATA
HE WEez FAE SR A s AEs Y 2EAPEEAD, A4
B, 4A) HE N1FeE EAF Aol
2. la== J1=24 ANAET FeNBUEE QALY A5
I w AL A A ¥ § lon, 30dE £
o BAd 27 98e AAAE o FedE
Supply Demand 28] 4§ A A75% ARE  zge pa 4erd 24 9% AT Uk
271 sl AAARE Theshs Aol RS a3z <99 750]4 Det. 40 AHLS AES 99 =
A v B SRARE ATA AN 52 28 Jiyert Ague oz 1YWL 093 o
st RSt 30x @9 A28 ARARE H o Wz = 2ol Det. 39 AHEE B A
A T, AT 9 A2 uSFE P zng senzwuze osrs wa 9= Aol
ARRTEEE AEN EADEEL TERANE upplyDemand 2] 4898 ] A
Bl BETA A2 WEF ASRHEL Al Ay qgpae aEYso) Egl Ty AEY
A4 (111 zo) grjRPe] o2 ARt HaHE 7
23 A8¢ A% FAPREEE RGN ga qage 2gsa, ol FeUE-9%HY
ARHAEES Hdshal, w3 APUFTFS, Q17 74} 07:00~13:00 Al7HE AR
UEE g=uk A 93 A ALtE wFEF 7

dut gl 24 = =] zs
g YE s oy e sA2HY HEE o o or
Jc
HI|7|Hz 50 49 | 706 43 47 42 41 (J04 40 39|38 37 36 35 34 33 32 3130 29 28 27 26 25 24| 23 (22 21 20 19 18|17 16
@[ 00 ~ 0L B w| & 5 % %7 | el & 75| & 2 o3 16 o1 16 75 & |12 88 o2 % & & 4| 7 |7 78 78 & @ [& &
- 0 2 ol @ w o o2 82| 76 = 76[e1 e 7 10 o 11 78 70 (12 e 9 e s g 75 | 76 |73 & 78 o4 5 |8 8
02 ~ 0 s | s 8o 7| s 82| 83 82 78[ss 5 S8 13 100 118 8 71 |06 4 104 104 s 82 78 | 77 |75 & 79 %4 o7 (& 86
03 ~ 04 s sl s w0 9 o5 53| 82 83 79[ss 95 100 15 105 18 & 71 (105 1 106 108 s sz 75 | 77 |74 & 79 95 %4 |8 s
04 ~ 05 R o5 82| 81 81 80fe1 84 98 100 100 14 79 70 (100 88 103 02 9 o1 75 | 78 |73 &1 s 91 o4 |70 g
05 - 06 o 87| 8 91 ® % 77| 8 s 7fs o5 o7 17 o5 110 72 &7 |00 & o8 o8 o2 & 7 |72 |71 78 7 98 @ |7 &
06 ~ 07 5 s 8 & 8 % 0 & 2 2 22 o s ;o la7 72 7a 79 7o gx sl |55 e 75 s s | &3
07 ~ 08 # o 0 7| s 77[ag 73 ss|er e 71 a2 0 e e 6o 83 65 e e e 61 66 A % mn o oa
08 ~ 09 s o2 e w7 : s & 7 o 2 5% m o w w 0w 2| =
00 - 10 55 0| @ 6 r| s w53 o Fes] s e s ©2 o |48 m a3 % S| 62 |7 80
10 ~ 11 a7 6| &2 8 7 ™ 7 7| o8 7 62 a[2 3 2 SN 3 4 4 a3l o (S0 % & w |7 7
1 - n 22 77| e w2 75 7o 7 7| s w2l 25 e a1 s2 48 48 47 e 54 6o |8 &2 57 52 53 54 52 ||se [sso 71 73 8 % |76 7
oz 12 -~ 13 5| = 3 71o7a| s 7l . ss|s s 82 s 3 8 & 71 |% 75 s 82 78 75 e8| (&0 7 & w7 7
13~ 14 62 B & 85 s 7 om 7 | & 7 & T 70 2 (7 78
u - 15 5 7ol s = 78 73 o=m 1 7| s s EREE s 7 L
15 - 16 55 7| e s 73 73 s 72 72| s 73| 17 |en 38| LA
16 ~ 17 s &s| &2 8 &2 75 8 5 77| 8 76 0| 4|47 & 77
17 - 18 © 7 8 76 71 @ 0 M| e 7B & a3 st
1~ 19 so sl @ s o 7zom s 77| & s & a|se
19 ~ 20 R T 2 7 7 os| m a7 | s
20 - 2 50 76 s2 7o 74 70 76 e 75| &2 70| 29 |e3| 43| s
a -2 s 7of 55 @1 73 s e 7o 78| s 73| 21 |es az|se
2 -2 55 | s6 s 79 73 s 73 79| s 75| 29 [es| 48| se
23 - u 2 1) 5 89 85 7 8 grf 89 7a| a0 |75 | m
AL AFLTE A7) M
[ = S - - T sz = 50kph o] f. W : 30kph 0]a})
cEMTU:Z2TE ~ FEEHEYUT (BX[7IHE 40~24, Z SkmTLZh) EIHME (24 : SH4E 30~50kph. A : 15~30kph)
« E44A|7F: 07:00 ~ 13:00 e HH (24 S35 30kph 09k A= : 15kph 0]2h

< > LHEREE M gASRC 72F AR R 24
<Fig. 7> Analysis of average speed for each interval in ring road(from Jongam JC to sungsan exit)

34 QARTSOR|=FT| TH9F, MI3=(2010H 62)



UEER MNEWE U|WE LY Hy =AH2Y e
3. _E_&ll?-?_l- Supply—Demand E%é Z"I-g- Segment i-1 Segment i Segment i+l
-

1) Supply-Demand 2% Ql2XI=2 A2|

(1) 77HE Sending¥} Receiving function
Supply-Demand 2&S #-& A, 1&EZ] F3F
9 Sending function(.5)3} Receiving function(2)°] 2 &
3tk ©] Sending¥} Receiving functione T7HE ¢—k
HAZANAN AR, FE - BAEE HE 4
A AAAEE 7IRF0.E FE3kaL B E oo gttt
B Ao A= Newell2] Simplified ¢— s HA =S 2
SR, FF o8 FHY ¢k WAEE G HE
|

HZEA 1 £
—J wlr S R s
. k
=z a 4
egmorze | | S gnit
7
gl qmit . 48 qm|-- .
~
i k

<32 8> 24 SEHdo| IE
function A2
<Fig. 8> Sending and Receiving function for capacity

SendingZ} Receiving

A B, AR FR wave S5, HAAERG,) constraint of mainline
o) WSS AAsjokstEd, o] 474 WHES X
S 29k o] Ul ek o] MaEe @ LEER B4 SFA%
H 7leE 5o A 9FS wed, 7ER V) Supply-Demand 2@ Z&oM JEHLE T
stz So B4o] olatA guh AA wre) W BHuggeld JFusFde 9ed) Wi A
¢ hAES FYs HEAE B, o 2E BEd ), AFYxol FAr}t I A&
B Ry A Wredze 487 HEy AT ty@Pe] BAAA 9FE A B 43
24 5¢ s THER AES t2A H ASE ZYsne olg wdsn s
gatglon, 7 7 AANEE oz nAYw ofdl & ATelNE AEHZ t7|PHe] 24 9
FURTEE, DL, WEFS plotste] §F, ARS TS HHY) A4 12z A7 FRF A
=, % wave &5, HANLER,,)S A B HAAY] ARE ESH O AATY S50
€ AA -k BAEES 2ASAT 50kph(A & EAEER wEHA LR B4 &
TLgH AANR BALE) vivd o 249
g2aE R CER ]
gj D40 D.39_D.38 D.37 D.36 D.35 D.34 D.33 D.32 D31_ D3¢ D.29 D.28 D.27 D.26 D25 D.24_ D23
[ ] o

% sJe e e e e e e e e e e s

o |
|-

<2 9> BMTHESXES-HEE ) HAP| IRz
<Fig. 9> Location of detectors in the section for analysis

<E D 72 nEHNRIRSE,

22, 22 wave
<Table. 1> Decision of traffic parameters(free speed, capacity, backward wave speed, k;

&=C k)

Z4x
- Njam

=20

) for each segment

am

T 8 D.40

D.39

D.38

D.37

D.36

D.35

D.34

D.33

D.32

D.31

D.30

D.29

D.28

D.27

D.26

D.25

D.24

76.5

73

78

80

81

81

81

75

70

75

74

72

75

75

71

70

66

AHFEE (gh)
2k

£ (vph) 6120

6351

6240

5760

6120

6318

6399

6300

6300

6300

5920

6048

6000

6150

6177

6300

6270

S wave & 21.9

(-)(kph)

233

223

20.0

215

17.0

172

172

175

20.6

21.1

219

21.4

20.0

204

21.0

213

Ko (ANEE) (veh/km) | 360

360

360

360

360

450

450

450

450

390

360

360

360

390

390

390

390

Vol.9 No.3(2010. 6)

The Journal of Korean Institute of Intelligent Transport Systems 35



i

I
Fn
Hu
2
]
DFLI
[H
il
N}

T

T
ok
0z
Hx
i
o
gk
=
I3

i
1%
nut

segment 7]2])

Bx|2EE

LT

<7 10> B4 T2k s Y
<Fig. 10> Relation between flow and
each segment

d T
o, oF 5km Aglolth. & ikl <19 9>9}
o 18719 FFAA7I7F AA =] a1, 7+ A
2717t 7¥AL 137~678mE  thFE A Th
AAZE are 1B E ] YA A9
S XA g1 ARy Y A MAgse
gaste] B HRANE aS 522 HAsQ1,
Av = Atxu ol FEFIFES sto] TAENAL An(Z
g AAVIZ A& uHste HdAs

/AN
I
ot
o0
\
A<
my
o,
g
=
g—:

[0)5}
=)
&
g.
=.
=

aQ

Det40 q-k (D.40~3977hH

\atvensm Det39 g-k (D.39~3877h
semn

e vehyion)

,,,,,,,,,,

ensity for

37

2]

‘ ZA BIAIZIL ), B2 B ’

!

ENFUEqkHAT &
Sending & Receiving function A&

AA|Zt data ZH A

—‘ tAIZITHS] FZHE S, R, Q K &F

<22! 11> Supply-Demand 2 ME 3HDPY
<Fig. 11> Procedure for application of Supply-
Demand model

Hiedze mAusEzs A% 4 il
EdR7t EAlste 5 TUEE ¢~k BAET} ol
A debd Zolth ol By A& A ¢—kBAE
& AAFE FYsHA H &R @a FHEE Tt
obste] 2] Attt EAFE 2447t o187
AAEE BAS & <29 10>7 o] uFgy 9
TE plotst3itt. o] uEFHY UE AAE EQ=
TR TSR, 8%, T wave 5, &, 5 A
A3t Simplified ¢—kBAES AASI, FHE

¢~ kBAEE B3 FZH Sending¥ Receiving func-

tions ZAsArh 7 wEHE] A= <%

leAel 9g AgEe Aes ¢ F <29 11>
3} 2] Supply-Demand 28-S #8550k 28 73
F A Fas AFAT AQ ARE B 77
gaAcke AR AeE ANIT. FrE A
A ATzEe] AR 947 AA7)0et. 239 A
8 WEY ARE ST AZAZ 0719
B GRE Q% nsEs BA SEpat AEY
o A7 AR BATZ AA7Det. 3909 SEE 10
2 B9l2 sobele} Sokphvlthel AlhRE M ekn
T A HEFRERS a8 SHow APad
T, o2 ARE AFAZ ARE BATIY Ta
B 92 1 the Aol BasER s

36 PAFTSYR =N

97, M3=2(2010H 62)



olglgt dE A=EE&
2 Supply-Demand EE2] FZYul
A #8& AA, AE P8 Sending, Re-

ceiving, ¥ ¥, Y=E Y3}

4. Supply-Demand 28 =2 1}

Supply-Demand =39 W5F o588 AHHE7]
el <27 12>} o] AAEES} Supply-Demand =
¥ ASEES vuwste] Yepfdth 590l g

E UE7l B AL dvle, ¥} B 7R

AlZHdel A b7 Ee] PAE Aoz B 4 Stk
b Awe W o2 Supply-Demand REHES T+
3t Ad}(casel), DEFZ QAT EA83F Aok v
g Aol 10 AlZEHAo] AES 7AtetH AA|
7138 Hez 43 AR dSE RS 9l
g & Qo aga ISR L AR e s 7
A g7 de] B g3fo] AR AR &

e S B 5 Atk ols AFWAZ A JRY
AT AA7] ARE JSHE di7|gER <)
g B gFAete wdd o] HEPSS 9w
gt o, dAEE ARAH Het gl v o
ZUeE 2% U9 Wiyl #PFo s HsteE A
oz m@Me, ol A2 Y 1A e T W
dol = AA R¥ve= g2 ANF BY9 &
49 Aol

a2t} Supply-Demand EHO 2 =3 wEF
ZEfOll A, OF 11:00 AJZF o] 2 AAHT tf7])
do| Ao} FAHHG T AAHoZ HARG W=7}
FHostA dZSE AeE dEesth ool Supply-
Demand 2¥°] A&4S o A 37 93 H&
S &R dt) Supply-Demand =8 24 2
ol ZA FGFS 7 A= A Y AFAA F
7H8 g—kBA = 23 Sending & Receiving function
I A JESF A RS 249 &% Aol

t} o] & P —kBAEE oA oy H 1A

: = 190 {veh/km)
: 170~190

B : 150-170

: 130~150

: 110~130

: 90~110

fl 2472t 87 gAL:
O(veh/km/3lane)o 2, Y&
00/ 490 cellf g XHSHO
g BAE

%
%

2

¢
9
9
3

<ENE=>

22

exit 41

0| =2 =-caset> <0 EL=-case?>

<2l 12> MM =2} Supply-Demand 28 O == H|w
<Fig. 12> A comparison of actual density with density predicted by Supply-Demand model

Vol.9 No.3(2010. 6)

The Journal of Korean Institute of Intelligent Transport Systems 37



ot
o
g}
Mt
\

=
2
T T T T T T T T T T T T T

N
: 5

==

% %

=]
8

<AME= contour map>

10:00 12:00

41
zeuz b wf ! ' 1
L \:’ys@ 5
4N
W
36 -
EX|= a5 |-
B u
k=)o
2
|| a1
N 30
L
mz|| #-
ea|| zr
=
u m
1 1

C2 0

175

JIII

S I I S S S S O I [ (N ] |

75
1 Q

- 1
2?:Zin &:00 8:30 9:00

9:3

<0 =2 =(case2) contour map>

1 1
0 10:00 10:30 11:00 11:30 12:00

<2l 13> AN 2 =2} Supply-Demand 28 0f|=2=(case?) contour map H|ul
<Fig. 13> A comparison of actual density with density predicted by Supply-Demand model(case?) in contour map

A&k wekA
E"‘L o) -g-eA| ok /‘}ﬂ"ﬂ
A HE(casel)NAH=

105

Supply-Demand 6}04 @%(caseZ){F ]
3}, ti713E S8 o] casel BT} AA|9F £ o FAKSH

| JEbs . iz de] A" #3 E AIRE Y
ARz & TAHUTE caselolA] oF 11:00 AZF
tf o]F 2 Uy} ) FAH AT case2= A A9}
FARHA dlZEH A o)A AEFZ A% 24
SF F4 AR gof AE Ao EN A

® ol A BFT FASA 24E Aoz A
29t EF dZ3UEs 49T AL AE

Z3}, Supply-Demand 23 o] &-8(casel)<]
A AA HE DA} 39.0%, 4 23

F 4% ¢=go] o

S - AAYE
_ A5 e = 100

A 3

WAEF of|=8o] ZUY case2ol| i3] <29 13>3}
2] contour mapl-E YERNo] AALE e} Blws| R
ATt EA T P AL =7} 90(veh/km/3lane) !
S ues =7 1008 W 7] Ee] AgEThar
R G957} 100017421 Azt e i E A5
. 2 23}, Supply-Demand =8 &-8(case2)2] th”]
qEo A LEAH o] AAe} v fFAFSHA U
E}‘*Oﬂl *ﬂ*é% 718 E e FrAFSHA o

A=A

=5 A 4 3tk o] A3+ Supply- Demand =
g A& ]"ﬂ AEHE gi7|ade] o= Qs £
A & HSlE AIIPERE AHHE] v = & 9l

38 AFTSYR=FN|

97, M3=2(2010H 62)



Deman I Ae
4 BEH9
8% n&Ezo) U4 A olY4nE Fa

&
&
g.
E.
aoQ

—-
g
2

tlo
g
e
ol
R
K
™
e
o2
[H
=
N
o?‘:’g

S Jpotste] A&tk

Supply- Demand 2.3 &3t
YT gr|gEe BAd
o] A B & Rt AR,
9 wEF ZH7H A

T

AEEFE HAY FoA AESHE thr|FE JF
S8 QIR nEKe ZHo &7 4AE 1Y &
A= Aoz EAEUT, B Supply- Demand =& 2|
g0l AFE AT
B o 3Lo| A<= Supply-Demand =8 & A 33t
—FAEE =

L5 Newell9] Simplified ¢— k37|

Sending & Receiving functionS 4t
Qo] <a¥ 359} 7ol ¢—kHA
Andoz ge) Agen wHsd

=0
53

A

u}
]_

1 2
T
R Oé]

=
A

2

[1] M. J. Lighthill and G. B. Whitham, “On kinematic

(2]

waves. I: Flow movement in long rivers. II: A
theory of traffic flow on long crowded roads,”
Proc. Royal Society, A 229, pp. 281-345, 1955.

G. F. Newell , “A simplified theory of kinematic
waves in highway traffic, Part I: General theory;
Part II: Queuing at freeway bottlenecks; Part III:
Multi-destination flows,” Transportation Research
Board, vol. 27, pp. 281-314, Aug. 1993.

C. F. Daganzo, “A finite difference approximation
for the kinematic wave model of traffic flow,”

vol. 29, pp.

Transportation ~ Research  Board,
261-276, Aug. 1995.

S. K. Godunov, “Bounds on the discrepancy of
approximate solutions constructed for the equations
of gas dynamics,” J. Computers Mathematics and
Mathematical Physics 1, pp. 623-637, 1961.

C. F. Daganzo, “The cell-transmission model: A
simple dynamic representation of highway traffic,”
Transportation Research Board Part B, vol. 28,
no4, pp. 269-287, Aug. 1994.

C. F. Daganzo, “The cell transmission model. Part
II: network traffic,” Transportation Research Board,
vol. 29, pp. 79-93, Apr. 1995.

Y. H. Kim, Online traffic flow model applying
dynamic flow-density relations, Ph. D. Dissertation,
University of Munchen, 2002.

V. F. Hurdle and B. S. Son, “Road test of a
freeway model,” Transportation Research Part A
vol. 34, no. 7, pp. 537-564, Sept. 2000.

E¥5, DEERY WERANS A B
FILYZ A olEH WP FHoZ B

EAnEER F2¥ wEREY B

Mg gtal AALEFe =, 1998.

Vol.9 No.3(2010. 6)

The Journal of Korean Institute of Intelligent Transport Systems 39



(Jeon, Jae-Hyeon)

~ @A ASAANEATY AE5AT7Y
A EU s LR e wEEET (FEHAAD
: AEAEUE L BE5TE (FAD

72 94 2 (Kim, Young-Chan)

19960 3€~dA : MEAHUE Y wEFT wg
1990 12 : U] Texas A&M University
1985 2€ : AEdigty e EEFTET SH(EAIFEAAD
1983 29 : Mgt EEEEH EH9(EAF 38D

40 PrRTSYR|=2

THj9HH,

M|32(2010H3 6¥)



