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Literature review

— Categorization of traffic flow models
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Literature review

-- macroscopic traffic flow models

= Core assumption
Traffic flows as a whole and is compared to fluid streams. g

= Two basic equations 02)

0 02 04 06 08 1
Density (k)

. . op 0
= Conservation equation -- ==+ =% = g(x, t)

q

0
- L2 pCe )dx = q(xy, £) — qa, ©) + g (%, )

= Traffic flow equation--g =v X p
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Literature review

-- macroscopic traffic flow models
= Two categories

( ) ( )
First-order Second-order
macroscopic macroscopic
traffic flow model traffic flow model
\_ _J \_ J
. Payne model
LWR model (1971)
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The cell
transmission METANET
model (CTM)
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METANET
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-- Evolutional history

= Features: Macroscopic; Deterministic; Second-order.

METANET extensions

Online Metanet

Metanet -DTA

AMOC - Advanced Motorway <
Optimal Conrol

VMS information and guidance A
system in the interurban Scottish
highway network - European
DRIVE Il project QUO VADIS
\
4 N

A coordinated ramp metering pilot
project on six on-ramps of the
Monash Freeway (Melbourne,
Australia) - VicRoads

RENAISSANCE — REal-time
motorway Network trAffic State
Surveill ANCE
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Optimal control strategy for the
counter-clockwise direction of the
Amsterdam A10 ring road

\.
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METANET
‘?’L_l%_l Q % PV, '?’qui
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H . i S & ~
= Conservation equation: j/ Detection Station \

pilk + 1) = pi(k) + 77 Q=141 (k) = g (k) + 71 = 1)
= Traffic flow equation: gq;(k) = p;(k)v;(k)

= Mean speed dynamics on the basis of static speed-density relationship:

VT piyq(k) — pi(k)
TLi pl(k) + K

vk + 1) = 5 (8) + = VI ()] = vk} + - v () [vics () = Y] +

Relaxation Convection Anticipation
1 (pi()\"
V[pi(k)] = Ufree€XP [__< l )
a pcr

= On- and off-ramps:

. Wramp (k) Pjam,i — pi(k)
r-(k)=mm{d (k) + ———,0Q ,Q
i ramp T max,ramp» <max,ramp Diami — Per ( k)

Wramp (k+1) = Wramp (k) + T[dramp (k) — (k)]
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Location o! incident

METANET @i@i@?@?@i*i’i
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D;faul! Speed Lim!t =100 km/hr
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During the time interval [KT, (k+1)T)
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v

= |ncorporation of Variable Speed Limit (VSL) ’
v;ree = Vfree - b;(k)

RAMP METERS
Per = Per 'Ai[l - bi(k)]

*

a =

a-[E;—(E;— 1) b; (k)]
= |ncorporation of Ramp Metering (RM)

r; (k) = c(k) - r;(k) r

| Wramp(K) Pjam,i — Pi(k)
= c¢(k) - min {dram'p (k) + %’ Cmazxramp: Umax;ramp <p j]aC::Lil_ Pclr (k)
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Future plan

= Regression analysis — structure of FD

= Model calibration ! SlaL&s] elefifen el lEiicies Global parameters

= Validation
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Free flow speed - vf,q,
Critical/ jam density - p,

Shape parameter of
fundamental diagram (FD) - «

Mean u and standard deviation
o of a stochastic flow
influencing term &' ~ N(u, o)

Mean u and standard deviation
o of a stochastic speed
influencing term &7 ~ N(u, o)
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Reaction time parameter
-t (hr)

Anticipation parameter -
v (km?/hr)

The positive constant -
(vpkpl)
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