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@ Model Formulation
G{t) ¢ the numher of Ivehjcles entering from radial line i at time interval t.
Py(t) ¢ the proportion of vehicles going to radial line j of those entering
from radial line i at time interval t.
fa(s) : the number of vehicles in link a at time interval s(3&3])
@D.{t,s) - the fraction of vehicles in link a at time inlerval s entering from
radial line i and going to radial lines at tme interval t©
Q" (t,s) : the fraction of vehicles in link a at time interval s entering
from radial line i and going to circle line at time interval t.
Q" (6,s) © the fraction of vehicles in link a al time interval s entering

from circle line and going to radial line j at time interval t.

Q'(nsis @ u(ts) £ FH OMEAL] Ao} o3 Astr o]}
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150902 3 B Qut G- UD)+ 3 3 Q"L LU, ()
E > ’):'l QL (W, i0)
f."(s) : the number of vehicles in link & at time interval s {F)AMR])
U(t) ° the number of vehicles entering from radial line i and going to
circle fine
V;(t}  the number of vehicles entering from circle line and going to

radial line j
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QiTh, _
dz / dUA{8) = 0 for i = L., t=1..T
dZ / dvi(tl = 0 for j = L..ontl,  t= LT

ODmatrix X = (X0 ] & st 2ol dgd ¢ o
Xty = (Guo-U (enpPy ()  for flows from radial line i (i=1,..n) to
. radial line j (=1,...n)
X, (&) = U, (e} ! for flows from radial line 1 (i=1,..n) to circle line
Xy(t) = Vi (e) : for flows from circle line to radial line j ('j=1'.‘..,n) and

to circle line (j=n+1)
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(23 : The 3rd ITS World Congress Proceedings vol6, October 14-18, 1996)
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Expressway with Constraint of Off-ramp Queue Length)

Ajgky RalolMs Bxe) JHFYHE 24307 S& Al m} wsteE #
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© Mathematical Formulation Of Inflow Control Model
(D Constraints of Inflow Control Model
- Conslraints of Queue Length at Off-ramp
(Z7''=)Z5+ WS- O <N

Wi = 2 2 UIRE

Z;"' = the number of vehicles in the queue of off-ramp j at the beginning
of time period s
W; = the nurmber of vehicles arriving at the off-ramp j during the time
petiod s '
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the outflow capacity of off-ramp ]

N3 = the maximum length of the queve al off-ramp j
/7 = the inflow al on ramp I during time period r
R = the rate of vehicle entering from on ramp [ during time period 1 and

arTiving at off-ramp j during time peried s

@ Constraints of Travel Speed
KoL+ (KXo~ Un- X =KL, aSA,,
KLt (X5 +WS-XD=Ki'L, a€Ay

5, = inflow of traffic from on ramp m connected with the starting node
of link a during the time period s

VS'le (a-BIKS+(XS. +US-XVL D=2V a4,
(a-BUCS+H( X+ WI-X/LN>VE" acA,,
Xi= 3 SQEU; |
X, = outflows of traffic leaving link a during time period s
@ = the rate of the raffic entering from on ramp | during time period r
and alsu passing link a during time peried s

R} = T P nk'h
P} = the rate of traffic entering urban expressway from on ramp I during
time period T and sclecting off-ramp j as its destination

Fiy = the rate of traffic entering from on ramp [ during time period r and
going along route h w0 off ramp j

Eiy = the rate of traffic entering from on ramp I during time period r and

- 167 -



‘arriving at off ramp j during tirne period s by using route h
RT = the rate of vehicle entering from on ramp [ during time period r and
arriving at off ramp j during time penod s
Qiz = Jé hEZHP i 5T it iian
Tiw = the rate of (raffic entering from on ramp I during time period r
going along route h to off ramp j and amiving at the down stream
cnd of link a during time period s _
by - the dummy variable which describes relation path and links, 1 if
routc h includes hink a otherwise 0
Qs = the rate of the traffic enlering from on ramp I during time periad
and also passing link a during time period s

¢ Mathemalicul Formulation of Inflow Control Moc!el

fg: %dfl’_;’f

E:J;PE,-LU

f° = total distance of the traffic entering the urban expressway during time
period s

df = the average travel distance of a vehicle entering from on ramp 1

[y = the inflow demund on-—ramp I during time period s
Max FZIE:‘:;;‘
s.t.

(G-BIKS+H(X) |+ Un- X/ LNV ge4,,
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(@-BKL+H{ XS+ WI-XVL D2V a€Ay
0= Ui U (for¥s)
(Z7'=)Z5+ WS- O < N]

U = the inflow demand of on ramp I during time period s

(Z4 : The 3rd ITS World Congress Proceedings vol.2, October 14-18, 1936)
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B Automatic Road Systems
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(€4  The 2nd ITS World Congress Proceedings vol.3, November 9-11, 1995,
Edited by VERTIS) /

B E - Z PASS(ETC)

mFo A7) Fol e FFLE A e AER JEY FEE 7 Fad o
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(2 : The 2nd ITS World Congress Proceedings vol.3, November 9-11, 1895,
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o Coordinated Emergency and Disaster Services
¢ Real-time Traveler Information Systems

Z}. Atlanta, Georgia
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o Advanced Traveler Information Systems
- 25 Changeable Message Signs(CMS), 3 lines of text, 21 chwactersfine
- 16 CMS for Express Lanes, 3 lines of text, 10 characters/line

o Survetllance Systems
- 63 pan, titt and zoom CCTV cameras Jocated along the freeway on 30

to 1004t poles

- 316 fixed cameras with 53 Autoscope{vidoo detection) units on freeways
- Under-pavement loop detection systéms on arterial roads

@ System Software
o Based upon commercial dff—thvshelf products {COTS) including
~ Geographic Information Systemn (GIS) software
- Relational database management system (RDBMS)
- Real-time data acquisition and expert syslem software
- Graphical User Interface (GUD build software
- Traffic control and freeway traffic management software
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3 Incident Management Improvements:
o Highway Emergency Response Operators (HERO) patrolling Interstates
to minirize the disruption of traffic
o Installation of MoVER Team to effectively manage freeway incidents
o Free %DOT cellular telephone service for reporting traffic incidents

u]. Minneapolis, Minnesota
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