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EITS AlgeeH, dgw STYEE 12%5 A830S o, 2017970 AMAA GRS
24791 30008t 2efe] AP RE o detal e

Aol Ex/nF/ATS A& AHlE 188 725 AFFstaL loem o= AdAQl &

Aol MAARA LFE FF A%E Ao daY

A 716 gueel FuaEweAsue] AEAe] woke] e ICT /vl
L @

I} T2l Ql=ZEke]l YAl iR Big Datall &8 5 A2 V&= do] das] Ha3d
BEQ) A AsA 2" B2 Asak ICTE A §3ske A€ Al a3
stER 2 7)ol EE A, AlAAEAA 71EA] SHAAY Blue-9E AT
TS AR oad

%ﬂxH ITS A TS v, A F4 5 F2 AWFE 190F e 7 Frof=z
At 9o, 201149 13099%e14 20154 1869$ HEZ AT 10%4 4324 (98]
L}E}E 115% A3EA)

o ATMS ZEol= A AAZAORE 20154 7]F & 639 delo AAFE
nj e} ofalo} Aol A R

/\

7} of

el(ATMS: Advanced Management System) #-OF=
wokol ™, AT E7F HA Sy ar

AR AT 9E

A= FAY

AT e Au R 53] S50 AR S7H0] 1826%% UL A AlAl 3
A& U] 2u) vheke] & Ao R oy
(EHel:5LS)
X%/t 0114 0128 20134 20144 0158 ZE(%)
0= 5,089.62 5,684.% 6,049.92 6,577.11 7,141.2 9.5/
IHLICH 21.23 23.77 244.79 253.68 299.9 6.24
2= 2,186.45 2,376.65 2,516.75 2,787.32 3,009.28 9.06
g 4,082.45 4,448.31 4,830.01 5,233.80 5,665.38 9.45
= 574.11 6/8.74 801.16 451 1,113.53 18.26
&= 294.26 36.49 361.74 400.12 441.63 .47
JIEt 566.33 641.63 726.47 82.27 99.64 13.71
A 13,014.45 14,50.58 15,590.84 17,018.81 18,560.70 9.9
<ITS si2fAE SE>
% XI2: A Global Strategic Business Report('10.9), Global Industry Analysis, Inc.
TS 2=Y JMA J|PRASE st FHLOH sIFNSHTR, 2 ITSAHY HHEHE <5t HBEE
3|, =ITSE=l, 2012. 6
0 20074 AFE v 3968%sh ¥ 3L76%= P Aot g A ITSAES
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- EeA B ey
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25‘.1595

HE MH| 2
4.32%
E2Hd ™y
2g Tz i
M HEZGH2
Al
3.51%
/IHHLE"H
/ 2.86%
wWELHYT
ﬁHIIEHHI
"““———n'-"n*%I?.'Eﬁﬂ’ilﬂl}
5 yep = 075%
0.75%
w2712 HE,
IqHE TEHESHE

3.84%
1.50%
L HIHE =
28.55%
0.63% 0.67%

<ag 2-3> 20114 8& TS & AIF=0F

=X : TS America ZHXIZE
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o AA AsFUFTALTATS)S AHo] Fareh jIzke] Aoz qlsto] whaA d3dst
o]0

5+ B 2010 201 ' 2015 CAGR(%) (10~'15)

NERE | 240 293 ‘ 358 436 533 650 21

CAE 2-4>MA TS A& 2
£ 1 SB(2011.2), Global Intelligent Transportation System Products Market

53] ool e Azsh 714 BHeR ITS Awow kel Jon, 20104
°F 059 W] RN AWT 1% Aol 0I5elE 2809 2o o] o] F 7
om AW
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=0
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] e
= a5
!E' i)
18
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) J
i
] am oz a3 il s

T E 2010 2011 201: 2014 2015 | CAGR(%) ('10~'15)

AR 95 118 146 182 226 280 24.1

(B 2-5) OO TS A& 72
Z£% : SB(2011.2), Global Intelligent Transportation System Products Market
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12V mAAAL &
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® RHODES

o

RHODES+= real-time traffic adaptive signal control system®.2 A A| 7|5 o] &3 AA7H
WwEF HolHE FHst, wERY 35S od5ste] HES A MEuAZ AoE

Al Z~E1Q)

RHODES+= AAAA7IE T3 9+

Ratios& d538lo] H43st dauglss 5 AAE HA4s) st o] &3

Exogenous inputs

N\

“\' Real-Woﬂd_:\

—— V=l
s Optimization

A
x(t) xft)

Model e
| — 3 Sensors
p=---- Estimation " o ¥t

Measurement noise

<d8 2-8> RHODES A2 H/A

H7} Aol E 2 W ¢ Arizona Tucson metropolitan AW 157) axf&of A %]

o,
N
-1
o
It

o] 8 A1 7k Heo], queue discharge rate

@ Intelli Drive ZEHE
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na &R R AFARIL3000%8) 9] Ayte] kR o]golu} watE Yo WAt 3l
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5% DSRC(WAVE, F4LAN 7]%)¢ GPS F417] 43 9 vlar Aol wRgA] 758 5
E2 5, 78 AHAEE WEAE, AR FEYA, AesaAds, JEuEE, 47 9
d7 a1, 718 HIZkE S o EyAo]H o E o] FoY

CICAS-V'(Cooperative Intersection Collision Avoidance):= 4] 7x wEAZ W 2L A%
FA figtel ofg A 1 FES WAStE FHUAR FEAEAAES JPdels ZREAE
o)

_4"_



@)

L==Xe]|
1=

@ BALANCE

(0]

=2 9] BALANCE:= %O’ Y] Hamburg, frankfurt, Ingolstadt, Remscheid, Hamm %A 41X
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-9 HAst PEESE NLE o] Genetic Algorithme €838 339 UEL A9 wFAils A o]
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i
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7). F7bd 5%

[J $%< GLOSA(Green Light Optimized Speed Advice) A|2®l(Gino Franco, 2012)
§99) Drive C2X ZeAEe] Aoz AHEEE 4% $ARA AFete] wAZ
of EARE u SRS BIRES BT Ay
5

g}, AlE

- A =l

o
I
N

o

At

= = O = [e) [e) =
AN A AZF 58 dElFo] 248 BoE
w B B omnia |- o
LER B d
Mew message received 11:27:3

<O3 2-28)> GLOSAS| 5 A\t

[0 ¥E9] Green Wave Driving Support System(Shigeru noue, 2012)
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Support for Transit of Signal Intersections

Support for Stop at Red Light

LA
M -
5 With support .
’ k] « Without support
Signal 7 ...'
ve .‘
Stopgs pass Signal Color
»
o
N
Roadside :'
unit Show recommended speed
T\\ for pass of signal on green
1 R

g e
Time

Vehicle speed .
With support

EEmEEEEE
.
*

*
. .."‘ Without support

* 0.
*, ' accelerate
Stop Distance

decelerate

5

Distance

h

Without support With support
| —

+
*
Q

L
-
o
.
-
:
. Support to encourage
w b 5
earlier deceleration

(ease off the accelerator)

!

Vehicle speed

Ease off the

laccelerator earlier

S
Time

Apply brakes after
7, coming close

.

Stop

Distance

<" 2-29> Green Wave Driving Support System

O 559 VIC(ntelligent
2012)

o V2I based Intersection Traffic Light Assistance SystemO. 2 Az}l Al 3] A A

Vehicle-Infrastructure

Cooperation)

=2 At 71E 2ol 223 ARE Alwste] 2 RS b

S \y

0 ﬁ R oadsidey)

Signal(Wired)
ponpat
Vehicle Fast Pass Based
on the CVIS

<18 2-30> Cooperative Vehicle
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AR 54 2 24 A A7

O z2u A dolels 44 AXNAEE B4 AFA A2(Takeshi Ohata, 20139

o Azaatzel] dAE HA7| 88 AHHA AE(in-out vehicle)9t Probext el Hl

A
=
olHZ Fdste] A2k TrajectoryE AHEdhe Zlo] A 229
T

o 2| Trajectorys A7HEE, A, AF&e 5 B2 ARE st 7] wiedd &
St =5
§ Downstream Departing vehicles
Q ---------------
L2

e

Red intervals

N

Probe
trajectory

& =

®

Upstream

/f/f /f Arriving vehicles Time

(A8 2-31> HIO[H 8ol ofgt xiZk HA of 5

o EEy A% HolHE AME HHtu APAAY] ARk ATAG ARVE o §F P
AZF AFAAL HA WA} Aolsk wol v, Zzp AF dolHE A48T BT

vk e APANA 0% b

without Probe data Big gap

Estimated trajectory.

4™ Probe (1-second freq)

RN

s

Probe trajectory
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o} A3Ae] 3 AT

(] MPD Traffic Control Systeme] ¥-4dAF3KKazuyuki Takahashi, 2013)
o Yo STREAMY] 7|5 /HoZ wEEdeEs =9

Split ) Sub Area and
SR . Split Cycle Length
Calculation Offset
1964 01 every 300sec Pattern Selection Pattern Selection .
Pattern Selection
19954 every 150sec Adaptive
20074 Algor i thm Development Adapt ive
every 50secl) Real Time Simulation®
20004 Traffic Demand Prediction@

- @O 500/ FeuARE o R A8 FPFH 24 2
S 502E Zo]a Control DelayZ 4808 ZFo] EHLEE 84% =9
- @ 6 FRUAE Yo HAAZE AAHA] Traffic DemandE o328 WHS
ggsto] HEE T3H% =4
- @ 208 Fa FS AR ANtoR wEE =%
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o °© -
e W o R AANIE 57% Folal, AFILE 203% =

120sec, | 2
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I}elat (Queue},,

. i " | —
o | ! -ﬂ

/ 5 Outﬂuu
GOD(Vehicles/hour) |
_Ii:n 106 200 300 400 500 600

Time (sec.)
<J2 2-33y nEZF TAETE 0=

0 zaz YEHINAN 583 Srisleke w4 A3} W<KHiromasa Niimi, 2013)
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2 NS A=

o 7]F SCOOT 3t Rlusls 4-F AMES= 55 ostll e AATL 237 Y
o
A A
Upstream flow rate Predicted flow rate
10 10
0 __{IIIIIIIIIIII|IIIIIIIIIII|IIIIIIIL 0 _”“I“IIIIIHIIII'II ! IIIIIIIII”:'
1 & I - = [ v 5 2
Detector
| o=
1 2, 3
profile from upstream which maximizes the

adjacentsignals i -
traffic, and weight on value of weighted time

each time step

g 2-34> = S Heryd g
[ WAE wxzoA e 2nE SE4A a2 A A(Cheng-Hsuan Cho, 2013)
o HAlZ watRoM= ARt SE A R A By SEHdel &
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virtual green
lighton

L -
-
<

* time = distance / car speed
¥Rrsu

20 seconds GO!- carl

cam-GO! 15 seconds

35 seconds

r2
STOF".-‘:a

- STOP! .
40 seconds
" A
25 seqonds
card:
1.First : STOP!
¥ 2.20 seconds later : GO!
{soon after car1 has crossed the
intersection, does not need to D
wait 30 seconds) car3

virtual green light interval : 30 seconds

car1: 20 seconds ...GO!
car2: 35 seconds ...STOP!
car4: 15 seconds ...GO!
car5: 40 seconds ...STOP!

15<20< 30 <35<40

<12l 2-35) Action Model 70

OBU

-t

OBU sends car

1.GPS Location

2.Car License Number
3.Car Speed

4.Moving Direction

information to Rsu | >-Distance

OBU shows the
waming message to
the driver

B b

Notify Driver the
warning message

car information ;

———
Traffic information

Fekahs LA Ea el

kel
’
s}
=

RSU

3.

Geographic Information
Pedestrian Information
LTZ information

RSU broadcasts
traffic information
to OBU

j—

RSU notifies OBU
that some

pedestrian(s) wants
to cross the road

Is traffic information
enough to make
suggestions to the
car(s) ?

OBU shows the 1. Make Stop or _
suggestion to the ) : Go suggestion According to the
driver Notify Driverto | Notify the suggestion | 2 send Traffic traffic information to
~ StoporGo | information make the
e @ with Stop o suggestion(s) to the
Go suggestion car(s)
|
<3 2-36> System Operational Flow
BoPwe o GUARLE Pk REAES 4B T Ao AE
(] Z28 23 HolE S o] &3 AF Ao &&(Masayuki Kurosawa, 2013)
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Identification of congestion
from probe information

a N
Okm/h~ 10km/h
/\, 10km/h~20km/h
A/ 20km/h~40km/h N
’\/ 40km/h~ # ::rer::c -geospatial in}lj:l:

o Fxtol A% Trrel AL W FEE Eoly] Ylske] ATAl} Wh 24
- O FAN QY L fAS 2] SE By
%)

WEF A5 HEE Z43 5T AlEH(Sub Area) A2l S FF

_70_




Extension of green signal
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&= - Smart Cor— Communication range of RSE i
a : General
~ gs{fﬁm—woonumm

S

Downstream

<% 2-39> Concept of Smart ramp metering environments
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[ V2 $A87391A Prognosis ¢aLelF2 ©]-83F B EA${(Thomas, 2013)

o Optimal Green Wave Speed A 2.2} Remaining times of red or green 4X. A%

| 1 | check operation mode of traffic computer
¥
2 adapt and correct incorrect incoming
signal state data
¥
| 3 | transform incoming signal state data
¥

find, identify and compare current stage or
4 | interstage out of already learned stages and interstages
stage/interstage already exist?

no: learn stage/interstage ap| VS identify shape and length of
stage/interstage

4a Self-learning Algorithm

5 prognosis of switching times Markov Chain Process
check fixed-time or adaptive controller?
I

[ ]
adaptive controller:
forecasting stagesi interstages

¥
53 f:xed-tl_me controltgr. 5h
prognosis be cycle time

¥
| 6 | adjust switching times / adjust lag times |

| 7 | send prognosis to V2l-application

<& 2-40> Prognosis Algorithm 2FY

Zh 71e A7

O 2343 mE A4 A74KThomas Wietholt, 2013)
L2718t 2 EAY wEYg 5o wEAstd wel FTCS(Fixed Time frame Control
Systems), RSCS(Rule based Signal Control Systems), MSCS(Model based Signal

Control Systems) & W2 WS EH{3I9 S

@)

Input Data Capture and
Input Data Capture and Processing
Processing ‘
‘ Traffic Demand
Analysis of Conditions
]ySiS Short Time Prediction
Decision lr
— ey
Logic Condition ol
// | Traffic Flow Model |\\
Ttme Condition / . K Optimization B
. Traffic Impact Medel
State Condition ‘ Signsl Program ‘ ‘ Detemu';atim;? of Parameters
\ Control Model >
\Vaﬁation of Control Para.meters/
Sclection of .
Signal Program Selection of Signal Program ‘

<18 2-41> Rule—based Control Systems(ZH 2} Model based

Control Systems(<)
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o ZRV|eHtE EA wE HAet

E2loE FTCS

Short Coordinated Arterial

Long Coordinated Arterial

Crossing Arterial

O | O | O +

Meshed Network

o wEF gl w

gt
)

3
2

Saturation | Predictability FICS
low high +
low low -

middle high +
middle low -
high high 0
high low -
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