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https://www.researchgate.net/publication/365469664_Mixed_traffic_flow_of_human-driven_vehicles_and_connected_autonomous_vehicles_String_stability_and_fundamental_diagram
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https://www.iatss.or.jp/publication/commemorative-publication/



http://seo.cv.ens.titech.ac.jp/traffic-flow-demo/bottleneck_jp.html
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https://www.iatss.or.jp/publication/commemorative-publication/
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Greenshields €FJb
o REENEER : KBEZEENTITNIEZEEFEEEE LB T S

k

0 Upax - iU D DEREIRE
o kiam - TEERICEMMENT R KRB EE (“jam density”)
© Umax, Kjam & — R IC (SIS FTICHKTE.

e -/ Greenshields ETFILAFHET S ¢-kEREFDORE - FEmalEx?
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H g3 DEARRE (fundamental diagram)
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Source: TU Delft OCW - Traffic Flow Theory and Simulation 10/43


https://ocw.tudelft.nl/courses/traffic-flow-theory-simulation/
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Source: TU Delft OCW - Traffic Flow Theory and Simulation; Edited by Minoru Osawa 11 /43


https://ocw.tudelft.nl/courses/traffic-flow-theory-simulation/
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https://www.researchgate.net/publication/365469664_Mixed_traffic_flow_of_human-driven_vehicles_and_connected_autonomous_vehicles_String_stability_and_fundamental_diagram
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e Verhoef (2001) DFUERFR Y 7O—F
o Qerit CEBEICIE ENZIEBZIRE

o« BFEHR N7 A -V AEBO—DDERED(F
o BPR (Bureau of Public Roads) A% :
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Travel Cost
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Flow Volume (q) 14/43


https://www.sciencedirect.com/science/article/abs/pii/S0094119000922034
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TARNSEH vs. T ERIRST S

« LT DHRRBE

« EAANDIARNE

11 T(q) = qC(q). IANBIMUT & SHESWER

T'(q) = C(q) + g x C'(q)
o IBHEAEE : WEKD g ADENER. ERMAE=MNEE ICB52 &

JlF I NZHE

R = BREFAAICHED :q* > q°

Cost
C(q) + C'(q)q
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V8 FHE oo S

HANBERERST EMES (congestion toll) X
p(q) = g x C'(q)
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o RMENEBME D ANEBML (internalization) [CHHY
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L FERZIER & 3R RE

William Vickrey (1914-1996)

Source: Columbia University Libraries - Vickrey's Scaled Roadway Pricing


https://ja.wikipedia.org/wiki/%E3%82%A6%E3%82%A3%E3%83%AA%E3%82%A2%E3%83%A0%E3%83%BB%E3%83%B4%E3%82%A3%E3%83%83%E3%82%AF%E3%83%AA%E3%83%BC
https://blogs.library.columbia.edu/rbml/2024/12/18/vickreys-scaled-roadway-pricing/

IRNILER Y (Bottleneck) €EFIL

e W)V — 0)&‘ /></ﬂ?@§b_7r€nﬁﬁﬁ_§_% Itlzx: —7\\“/

o Vickrey, W. S. (1969). Congestion theory and transport investment.
American Economic Review, 59(2), 251-260.
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BEXRETIV

« HEIEIIHET RRXEFER>X EGENBTEEEQ >0&£79 5.
o WENEICKRABREBELN B ZEZE D AT A EE.
« FEMDSHENILRY Y (BN) KTORERMEIE ¢g £F 5.
e Xt ICHEITBDEER N W RBEIE p Z8BI D EFETIINREE
« IFB51T5l (queue) |& BN T ESNK S ZHF /& (Point Queue)
o Xf# &G & Physical Queue. EMRIEH EBEENICH DO EH
o FIFO (first-in-first-out) : BN EIEEIC BN ZHFET 5.
o B—HRZZZ TCWSIARICHE
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REREFBTILEN

« FEITINTHREND & FEITIIEN (queueing delay) BNET B
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Source: x4 - FIH (2014) 24 /43


https://orsj.org/ramp/wp-content/uploads/sites/9/2021/03/paper2014_1-3.pdf

AUBNBBNERE BERFNT 1

e BENEIC I BHEEIEFZ (desired arrival time) H'd 5
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i FE T ZI IR 11 N/
c FRHENTWSETODEEBERL t Tclt)=c* DIFT : | _y
o WERBERAIE ¢t = s(t_) = s(ty)
ote (t_,t.) ICEIELIBHEDRFLTIENIE d(t) = c* — s(t)
« PREZHIC = HHERBEZ ¢t - BTEX ¢, FUATZHEE
Q=px(t4 —1t-)
o o TDFMBE s(t)=s(t,) D5t ,t, ZEEMICKS L.
o o B, VMERBEEHC = Q OFEHELTKH L,
o v EHHEDIFENDEFTTZKOD K.
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Cumlative Veh. Count
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3 ekE (dynamic congestion toll)
« XHENEE<KAEAUEITD EHFRE ZZRZULTHLD
o PERHEEFELEDLRR
c" = s(t) + p(t)

O Lj7b\l.//,\/'l"ﬁ' i%ét:ﬁ’if‘ﬁéh% :

Cumlative Veh. Count
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« ZDEHAREITBEHEOLRE KFRTFOE =X

Arrival Flow

0 t,

« A2 = SFZTOD Bﬂﬁﬂﬁﬁﬁi 3 (marginal external cost)
o ZDEZICNb 2 Z & THFICEBIMNICEL 2F5TEN
o E—VREFTIEFEREEIBS<EO>TWVS
@ MHEBEOEHERBZDLSIEW H BN BENERENICFEDLNS !
« REEMWINENAZ BN BREMLKFICKREFE = REDER  5)/43
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https://github.com/bstabler/TransportationNetworks
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« Wordlop DIEHHIE : BN L ITHRIEZZEE

{C* = Ci(q:)

c* < Ci(q;)

if g; > 0
lqu:O

ELTHHFLEWL

i=1,2

o ICIEZCRHBICKRD DI ENTES. MADREBINELITWS LS

Ci(q4)

g1

C2(g2)
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- BEDERIERBE {Ci(q;)} D TRIOERZ&R/IVLT 5 HRE & Ffl

A |

q1 q2
min Z(q1,qs) = / C1(w)dw —I—/ Co(w)dw s.t. q1+ g2 = Q.
0 0

q1,92=>0

e P

o VREBERBDIILODFHFEIEFREN—HT S L Z2ERET L.
o RESEIRFEBELDIEWVWY T XADERE (potential game) THIL 34/43




S AR/IVERE & DLER
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A |

q1 q2
min Z(q1,qs) = / C1(w)dw —I—/ Co(w)dw s.t. q1+ g2 = Q.
0 0
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S AR/IVERE & DLER
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RBERICHEITZHIGHERE
o IJEIARE (equilibrium)
o BIREMDIMNGEANMEADEBIREEICEL > THE TSR LVVIREE
o IRIBMACHY (first-best assignment; optimum)
o MBAR/IMELR E BIIRET HEEEEE [CESENIDEHT
REM D (second-best assignment; constrained optimum)
o RBELAUN. REREZHMERETCESBRVWRSREEDIEIEIRUEL

o FIAAEIIE (user equilibrium), ¥ AT LM (system optimum) &
e I+ REDAIFER T DHEERAT —ILICKE (e.g., REIHETR)
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https://tfl.gov.uk/modes/driving/congestion-charge/congestion-charge-zone
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https://www.pref.chiba.lg.jp/doukei/press/2024/shakaijikken-hennkou.html
https://www.transportstyrelsen.se/en/road/fordon/skatter-och-avgifter/trangselskatt/trangselskatt-i-stockholm/Location-of-control-points1/
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