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Toru Seo, Alexandre M. Bayen, T. Kusakabe, and Y. Asakura. 2017. Traffic state estimation on
highway: A comprehensive survey. Annual Reviews in Control 43: 128-151.



RBIREHEEICHBITAETILET 4

» ETJLR—XBIF L
ok aq

dt 0x
q = Q(k)
— QIFEBHICE DT BEZTET —INDOHTE

=0

T—REREN R FiE
q(t), k(t) = NeuralNet(q(t — 1), k(t — 1))

— NeuralNet[ZIBEZBET—2H o H#FE

= YFPILEAA LT —E2EREN R F ik
q(t), k(t) = F(q(t — 1),k(t — 1))
— FIXSEERBIIZEREN




—SEREE D I EINREHETE

= KWETIL
dk aq

dt ax
q = Q(k) = kV (k)

_\\ —\

" /)-l%[@]ﬁu 1%# IJ:ET)I/(Astarlta et al. 2006; Seo and Kusakabe 2015; Bekiaris-
leerls et al. 2016)
ok  0q

=0
ot ax
q = kvprobe

— I, Vprope (60 FTA—TICE o> THRBISNT =t x[EITHFEE
— TA—OWN+DEHEFELTONIE, vprope [ FEDVIZIEDL

+ Vittorio Astarita, Robert L. Bertini, Sergio d'Elia, and Giuseppe Guido. 2006. Motorway traffic parameter estimation from mobile phone counts. European Journal of Operational
Research 175, 3: 1435-1446.

+ T.Seoand T. Kusakabe. 2015. Probe vehicle-based traffic state estimation method with spacing information and conservation law. Transportation Research Part C: Emerging
Technologies 59: 391-403.

* N. Bekiaris-Liberis, C. Roncoli, and M. Papageorgiou. 2016. Highway traffic state estimation with mixed connected and conventional vehicles. [EEE Transactions on Intelligent
Transportation Svstems 17 12 3484—-3497



EF—AZHIER

= PA)ADERER CREIN-EEMmMINIHT—4
— EREER:600m
— EHRE:5,6
— BfE #9155
» RIEMCEERAS - TO—DJF%BEL, XBIRELHT
— T—AEICILLTHRENESIEILT M FHREL
= KWETILR—RADFiEE, T2 2 REFRETILOF LS
LB}

Study area: 596 m

e

“H

Toru Seo and Alexandre M Bayen. 2017. Traffic State Estimation Method with Efficient Data Fusion Based on the Aw—Rascle-Zhang
Model. IEEE 20th International Conference on Intelligent Transportation Systems
HE F.2018. T—2RGICEDLKREBRBEE I TEIRERET VORI, LA EZHE -#EE.



R -KWETILR—ZXDFE

A

R U
D \i i | 1

0 1 2 3 4 5
probe vehicle penetration rate (%)
(a) (RS 4177 — % 8 T MAPE(p)
1

# of detectors per section

it

/

[

# of detectors per section

D t | 1
0 1 2 3 4 5
probe vehicle penetration rate (%)

(d) [R5 Nz 7 — 28 TOD MAPE(v)




fase T —AMEIEERFAETILOFIE

# of detectors per section
# of detectors per section
# of detectors per section

% : :
D\ 142 s
0 S | 0 \ \L\ i \ 0
0 1 2 3 4 5 0 s 10 15 20 0 20 40 60 80 100
probe vehicle penetration rate (%) probe vehicle penetration rate (%) probe vehicle penetration rate (%)
(a) [R5 N7z 7— Z B TD MAPE(p) (b) +437x 7 — 2 & T0O MAPE(p) (c) Msh T K E T — 2R TD MAPE(p)
30
s S s 27
g g 22
o " - 21
a a a 18
g 2 P 15
o ] =]
L L U
@ ] @ 9
© © © 6
© © © 3
* ** * 0

0 1 2 3 4 5 0 20 40 60 80 100
probe vehicle penetration rate (%) probe vehicle penetration rate (%) probe vehicle penetration rate (%)

(d) [R5 N7z 7—Z 5 T0O MAPE(v) (e) 17377 — 2 & TO MAPE(v) (f) fH TR EZT—ZETD MAPE(v)



fEER LR

s KWETFILR—RFE;

5 20
S S S 18
E g ‘8 4 16
v o o 14
a a a3 12
2 2 2 B e g : 10
(=} (=} ] —
o o : : ' O 2 B=== e RSt S 23 8
5 B & o a ; : T N e M4
R 5 g 5 — >
* 0 \; 1 1 : * 0 BN 1 1 | #* oA r ; ; 1. — 0
0 1 2 3 4 5 0 5 10 15 20 0 20 40 60 80 100
probe vehicle penetration rate (%) probe vehicle penetration rate (%) probe vehicle penetration rate (%)
(a) [R5 Nz 7 — 2 5 TD MAPE(p) (b) 145377 —R & TD MAPE(p) (c) Mush T REHRT— 2B TD MAPE(p)
—\ —\ —
- FTABHERENETILOF
m X e =l %E\I :E )l/ J /4
2 —————g
! : : =

Lo

# of detectors per section

# of detectors per section

# of detectors per section

F ) : 0 \ \\ P e 0
0 1 2 3 4 5 0 5 10 15 20 0O 20 40 60 80 100
probe vehicle penetration rate (%) probe vehicle penetration rate (%) probe vehicle penetration rate (%)

(a) RSN =7 — Z B TOD MAPE(p) (b) +537x 7 — 2 ETD MAPE(p) (c) Wb TR E 7 — 2 & TD MAPE(p)



FED

s RERETILIEWL O DIEFEICHFETES
— ARG ET IV
~- BEEBBET—REIMHEERETIL
— YT IWEALT—RZEDILETIL

= IERIRREHETE D X AR TLEER

7‘-‘%%% MNINSUWNGE S, YIREBIMNGET IILOXEERAITIESE

— T—ARENKREWNGE, BERAII)T7ILIALT—2THKET
=, THEoDIFH>NMENERLLGLHEL

— WINIZE &, EEMICRYIOYEERMNGETILIEERE

— ETILET—ADEY A EHLENKSE




