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On-demand Transit, PRT(Personal Rapid Transit), Network Operation,

Optimal Path Search, Non-stop, Autonomous Transportation
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LONG-TERM

Land development and location choices

Location of HH/Firms

- Accessibility
Vehicle ownership N o
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2 MID-TERM
= Daily activity and mobility patterns
Tours
Trip chains Performance measures
Flaet operations schedule
SHORT-TERM
High resolution network performances
(a) High-level SimMobility Framework
Control and Operation
Systems
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£l2 Network Simulator S
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(b} Short-term Framework
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<*¥ 2-5> ASCE-APM standard

ts =24

ol

AWO

Weight of an empty vehicle
(Weight of an empty vehicle) 9 bty

AWA1 AWO

(Desian load) +712[N] per passenger, multiplied
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Depuis 40 ans,
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O A0IE tiZw& At Ljo| MX|=l= CCTV(Closed Circuit Television)& &&3t0f E8&2=2

DUEHY(SH Sstat ofF IH F)5t7| A= Xsd Fakelal 7|s0| ZeF

- FEXtEo| CBME HME E2Jt A= T2 FF ¥ TR HA
« Harmful Currents/Voltage, Flat Wheel Detection
» Brakes, Door Systems
* Wheel Bearings
* Filters
* Water and Air Pressure
 Rotation Part(Reduction Gears)
* Derailment
- AEZE°| C20 Metro2| Door Systemoll X &%t Al2 & 274

e MM 2 HFofo|Eof Cist ADIE QIE{H O|A= |EEE 14512 A|of
* CBM Architectureol| tHsiM= OSA-CBMES X ot
« HBM 2 &7te| EAle 2= MIMOSAE Aot
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E 2-29> He{d(deep learning) M dhaldH 28 Al

T= SEAHE
2De| 2t HICR A|RAE FFs510{ A7|, H7|, H=e &2 o2t 3
£ oAl
o — 1

Convolutional Cascaded CNN 7|8+ H3lX} A&

Neural _ _ _

J2IKF odod staudbtHof| o5 2Xlojs A AE
Network(CNN)Z| gt S e - - =

==k oz O[o|X|ZRE & H fHH FcE 2 OAMHY Al
20| g o x| 7|Hte] HEY DeeplD32t= A=A AdN2|FES A
ot5tod 2IAE 99.53% LFW(Labeled Face in the Wild) &Ad
Autoencoderg ZES HElZ AIE3510] CfE FHH 2 ZA| HICEE

Stacked Ef &35t 2ol CHeh ZHAH

autoencoder 7|gt

=

Convolutional Neural Network2t Stacked Denoising Autoencoder 7| &
L| _ . N -
Lk 2 dZolAlo] 2&35t1 Tacked Denoising Autoencoder 7|&0| Xz

STHOM 58S BE

= st&El CNNoi| ofslf chxhA
of £3 HEE RNNS| 2oz

Recurrent Deep

Neural olo|X| =eHzZ RGB ME22 CNNe=Z sH&55t0 27 (Optical Flow)
Network(RDNN) MES CNNe=Z st&55H & CNNe| =g S LSTME| o Z CiA|
and/or SEEOZMH HICR HO|IEHHE EFs5t H|D2e| UWes MdEHsi= &
LSTM(Long-Short | &t MM
Term Memory) 7| gt . . .
ol auy) RNNZF R-CNN(Regions with Convolutional Neural Networks features)
s £ ™ =501 Deep HypernetworkZl= TX=& A otstn obsiist ‘sz
2’ 183HZ &St 5 AAMESES TS FE 184Hime ‘=2’ of I
AEo| AEZIE MM
Saliency MEE 0|&stn AlZF dHoAM CiohAel Z2F SIAETH
(Multi-scale histogram optical flow)& SZ&ZISZ AlE235H0] o|HE
o2 staslol 2 HolM 04 OMIES ZHE
CNNJ_'—|' 7|Z:_2| %Q CNN = |:|°|' :* S 0“ -I | | (=)
FZE Zg 7|t 7= Sparse Coding 7|2 CNNzZI H™Z5to4 o|o|X[e] Super
= Resolution 7| &2 Al

d= HE0 7|&E2l Haar &R/7I€ ALEstl HEE LZol sk
R-CNN2 0| 85to] = ZHES 24

O A+E g8t 7|12 2M A A= Agent-based dynamic simulation framework0| F& O|FH =

—
of, 2t AZIHE glolo] SZLMo et $WsM T FH ISAES I Dests W
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Al 2+ 0.1mm-d
1 1-10 olo|x EX ud|AolM ¥ AF
M a7 - [o]X| < WAool I
2 el 7|gt cm-m 1-5 H|Z & 0|0|X| ALZHEHA =X
3 Motald 78t um-mm 3-2000 x|2elal A==t
=2+ Z&} B}
4 cm 2-10 7|AX g Asst A AS
NES=I ],
M 2AHe| ]
5 m 20-50 X2l S X} Lju] Ao M
S 7|8t
FHUHA A "
- 1- AlZh & Az 2 A} Lju|Ao|M
6 SMEAl T8 dm-m 50 |2t & Azl b uid|A o]
7 St 7| cm-m 1-50 AlZh & 7zl Y, &4
I4E A
8 7| gt 10m ‘global’ GPS &t 2IX| 7] 8B A(LBS)
9 tak 1M Jlet cm-dm 10-1000 GPS gt GNSS
cr2 &4 3
10 _ m 10-1000 R A FEH
Fotg= 7| gk
11 A S Al AE 1% 10-100 FEEHY HE Xt

O

(AD)

O

Felmoz 1BSe AIF M EOLt, I LBS Algel A2 WHEIHe Fx, 53
NF 5 TEH B okn g

O| At F X2 MA Hetat 7=

Hete= MA zl=2 wE elZatet zheE Muliet EE, ZHME stHel SHESRE MS

St= ‘MaaS (Mobility—as—a—Service) g =&

O ‘MaaS'E OIS5tnAt sHe AlZt £ 27101 FHJF 50 2 S4 7|&3 WEQIZa}, Ayl
A, ME, AX MulAS SEB0] 2tz 270 1 Mt $U2 AR FU5D
g5 XBshs SAEY

O AFBRH STO|A Chst 27 A2 Zoish widstol Helead M2 o MulAE X35
of, chl SIE|HO[AE JUoR 2412 MM 23

O 719 SoolAl 712 24 B2l & UolM AT ABIAS S8 S0y 52 AlZoz H2
Jbsstel, EBE9 BF oA, 7IZE 24 L o1Za) Al R2o| 2ot Zge J(5E A3

O BB =Wl ICT7IEH ABl2 2 ofZajziolde] MBS DS ALY My 584 B4 o
AT BIEUA BY AE0| J0j3 HoR T

O A0te 3RS T@ MHMZE ‘MaaS'el S8 +E7X e ofRo| tsiME ool US

8 sigtoll o750, AnjE




Integration level®**

Integrator | | Meodes included
2|8 4|56

Communauto + | Canada Communauto X
BEXI + Public [car sharing) 2 g

transport + local

Taxi

SBB + Mobilty switzerland | SBB {rail) X i
+Publibike/Cuiic Bieh G o

kbike

STIB+Cambio Brussels, Cambio (car X X i
Belgium sharing) .‘.‘ ﬁ ﬂ

Hannowvermobil Hannover, Ustra {public X X wE N Q
~‘ (=)
Germany transport) ey ...\ ﬁ ﬂ

EMMA Montpellier, | TAM {public XX | X |X W

France ‘ Ltransporth | mﬂ H ﬁ
- B T e e REmE

Moovel Germany Moovel X | X% | X i
[application) mﬂ ﬁﬂ

SHIFT Los Angeles, | SHIFT {all X | X X X | X 'Ejfﬁi‘ ﬁ _
+Vale

usa | modes)

| CLOSER | |
UbiGo Gothenburg, eSS X X X X : Gt (=0 ﬁ
Swedsn IJrlldholmen M & &
Science Park AB

[research)

Helsinki Model | Helsinki; Xo(x | X X a
Finland Mh ﬁﬂ

+ on demand transport

* Partial integration
¥*1:.Coaperation anly in terms of providing discounts for combined subseriptions
2: Ticketing integration
3: Payment integration
42 ICT integratian
5: Institutional integration
&: Mobility packages

o

<38 2-91> &3 2de|E| MH|A §E 29 £X: =UCL (2015)

(oh) A0IE HEus 2Y g8d 4it Alg2old 7|&

O ADIE HEWE S oy wE AMAE £ EFEN, 28 M MY 2 5852 AAH”H 2
g2 dEsSH| flet nEtdoll MAMe A £0| F =0, AJEZEoM= MITL 354
TE E3l, SimMobilityS 7Hg. SimMobilitye EX|O|228(Land Use) - IEFT0HE 29
(Travel Demand) - WEF AlZ2|0|M (Network Simulation)2 M =0, w& HMao|L} o]z
W& mf{cte] MEo| A0l 2AM cHA(F=F)o wE Z31 2F LM S FX|e EM0| JhsctE

al
g dAEN UAS

0>
x

O SimMobilitydllA 2 WE A= 2 2F FH &M EA2 SimMobility-STQ! &/ AlZal
ol EtAOAM HEE FA=0, AL 40| 7tset 483t ™ AlS20/[HZ= AIMSUN,

VISSIM, Q-Paramics, Transmodeler, ARTEMIS, CORSIM, DRACULA, HUTSIM, Integration,

MITSIMLab, SUMO, Cube DynaSIM &0 US

O &R/ AlsgolMel 24 X2 7|88 0= X27t €235, TRANSUMS, MATSIm,

FeATHERS & Activity-based model &2 agent-based modelg &sll &HEE




Advance

Microscopic Traffic Simulator

Initialization

time step

Movement behavior

|

Update position

<33 2-92> W&

Azevedo et al. (2017),

Algelojldez, = 7|2 iy

¥ S
: Trip chain
Receiving information
!
Decision making behavior TN
I Network
performance

SimMobility
Mid-term

Qs 28 - WEF AEH0o|M HdH SimMobitlity-ST AIE&0|E JHE = (&H]:

o

ok ABATA

“SimMobility Short—term: An Integrated Microscopic Mobility Simulator”, TRB

O SimMobilitye Z2& WAz g F4=, ciefet 24 et 24 2y 2 d2tet S 1S
)

(Activity-BAsed Traveler Analyzer),

(Travel Record based Integrated Public Transportation Operation Planning System) § Al
70| 7SR =Lfoll A

AH J|se

SimMobility-MT AI%FAIOIMEF FARE SEH 7S
£ MER AlSY0lM Yne|E s

2 AASH] 284

42| SimMobility-ST2F 0| A2 THA WE&EF0HF
Hotol tist M5 F&d= SHAZE JUS

(. xom )
. LT

A
ﬁg-i' cis HolE o gl

( ommam
Al S Es)

{ NEIS
{=saeuan )

(neasmams )

[ T
(R4, 2% 5)

I gzdsy 18 l

Feedback

(b) TRIPS AlEd0lH &4 HX}

<33 2-93> ABATA2} TRIPS AlZa|0lH &4
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O A2Fd « ofof HIFLZ o HIus 2 AlS2old2 dMMA| =4 7|2 /WL vE
o], FAF IHM7L oot Zo| W FolLt s EatHel ZHAlof Ao, 540l e A
o2 HtHE
- TEUSF AlSdolH oA (ATFHAXL FIO|AE ofsts W=, 2017~2018)= Alg T

AlZ2fol Mol cHet 7|= AFZE, Ul JHLO|Lt HEWS Fof =& HEof g 7= =&
St AX A B LS 2Y dIt AlZdoldo A0M, Z|2He2 Lot Lt X

2d Alseold A ZAts HE A« 8 Jts" AL

tu
N
2

- ETRI2| Meso-scale traffic simulation ZfMl (7 AX}: ETRI 2IL7|, 2017~2020)2
ETRI F&o 2 Msl= THo|nf, ArgFaoll thish 1297} @l= Meso-scale AlZ&0|M2
2, & TAolM JHeStIXL sh= DlA|X AlZE|0lE b= E540| @13, Ct2t, ETRI ZHA|
E 0D o5, AlLE2 74 & RE2 I ZuEs €8 JtsE HW2ZE HEsto, M
A7t &g ¥ Moz EHo| AKX g3 7o)

O A7tZz=2-MITel SimMobilityel 24 =% 3 F2 7|52 duE AlAH £ 2 "It Mt
st FME0 AL, ZH CHAE 2E2 I wE BE F EX0E 5 SFHS DHsAM
o2t EF =8 2 A5 2 2ol ol wE Ul 7 S A HeEct B 23 AlZHo|
A= Ziog mici=l

O uf2th, A0le EDE 29 584 Folo Mes Mg
JHgstn, ABATA, TRIPS ¢ =Y <

H =
HEolA 7|s& F0{stod, 24 1E3t & 24 oA MMzt & &

— o o
LURtofl olof EHAH HIsto] HI=HA 2R FE R A[AE XEHHE et AT ER

(4) =&& ol A XA Zol =)
O =2 s

O H&=t
- 2| S0|2TX| 9| ntd LY Al A che[2 JHE E[StE Tl=S JHYSt] EME siZSIS
o, MEe & 2 50I2TXE HH2Z o|SL22ZM FHHIE 52l SA ;IS
7+ El&sbet

Bl &2+ Model SeI HiE{2IE 60kWh &0l F#7bs7{2l 426Kmolnd, LintolLt BMWS| =
Wol uls| FYH2I7t 2uf ol 2IFOIS Hhef2] Weo| RAE °F 500kg HELIH, B
ot 22| BYD HiE{2|7} 700Kge! HS #etstH 20~30% M JHHR ZAo|Lt ol= 2l&E
o2zt 2|Felatd slej2lel Ro|HoE HEHE
Bleztel el e we 9 AN SHEE Slsh HEMIF MBHUY| g2l s
2 ole RAESE 2

60kWh 2|&0|= HiE 2|

Mol HEzZ AZ=E OF 6707t

o, stute] 252 667H
I E . b2k sfe2]

1~
=
10
H
mn
o
]
ot
3
morr

[=) =
of g8 & do| =& 5,544700|0f, miiLol 18650 2|=O0[2HIE{2[(3,100mAh)7t A}
#lo0{, H&2l= viE{2lol ofsf 8 202t kmE EESID US

O Bl2AB[A]

2009 78 O|MH[AlE 2[FOI2TX|E 0[835t0{ 7A|ZF ZFofl A[E 130km/h F&0| s

gt i-MIEVE 22 W 2|AZ2 HEoistHAM 2% MI|XSA AEE EAeH, 2014 78 @

M ™ MAM2=Z 32,0000 o|ato| Hof=ts

gt 2010 128 L2 LEAF2| o|= EOHE AlXezM D4s TI(ASA AlWE &

Aoof, A& 140km/h, &M FAFHE| 160km, 521& 5 MI|XASXEAM, 2015 18
X

A ® MAXM2=Z & 150,0000H7F EHoh=of A MA 192l MI[XSX HojEES 2ol




o U
O EQE}

- 201340 'Zz[RA'0|A 3ot HALA HiE2ZIE oS DAY FTXE JfestFon,
ol Ao At F0| eEFHEol &S = EVR HVHE S| MsS g 2
7t H2. 0] EXE MM Z2[RA0AM E2|E HiE2|S oo Hof MY SHX|Z 0|
5t Qe

O BYD

- BYDE ®ef MAOM 2x MXE FHAIPSZ FHASH Lxo|L), AESXA|ZEO| FHOolE A
200349 FAEX=SXE QFstHAM B2E Q. BYDE 20154 7€71X| PHEVE =Z=&hst ©MI|X}
SAHE & 28F 550200 Zot 2 7|7t HEEle AMg FHIMS. oot XHFHe| M5 =M
oAM= ofal MZAAM FH A= Holoj, FHHZE iz S22 Ls 284 X EOAM
Hl &2ttt BMW, KAkl A2 6~78f £=F0|X|2t BYDE o} 48 #=Fof 21t517| 2

<EH 2-32> 2UHQ dI|IXsSX HiEel 8= W
s|AL . FaHe| & Hiefe] 82 | FHz!/
< (km) (KW) (kWh) HiE 2| 2 2
H &2t L=R= T 426 225 60 7.1
A Leaf 160 80 24 6.7
= Focus 160 91 23 7.0
BMW i3 160 125 22 7.3
GM Spark 135 70 20 6.8
2 SM3 ZE 135 70 22 6.1
BYD E6 300 90 75 4.0
7| OtRtS At Ray 91 50 16 5.7
O =& Z2ool chst ol X ™MZE o od7= 19704 CHHEEl U.S. Department of Energy

(DOE)OIIM =M X| (Pb-acid), UZI-& (NiFe), 28-& (NaS), 2-ot (Agzn), L Z-ofA

(Nizn), old EE (zZnBr), HZ-7t=& (NiCd), otd-=27| (ZnAir) ™X| £ clesh Flal x|

AS. M= HESHEXIF 71 2 AMEM SHollA ZEH 22510 D = 2o = oHX] 2

T skabof oSt @F 2 2siAM 2| BOIAMEX|E AlEsle{= Al=7) 2ol A= UAS

O 2XMX| 2ofe| 2| tFE Mo =52 oflHXIMEofxof chst BiE2] A 7|& ALEES of
gl ZolM AEHEM, |LGalEt2 ouyX|exz 2 ot™MAM SHAl| ZXEE2 FM O HH A1237)

Toshibae =&5&3™ % &2 U il dMBSHE US




<E 2-33> &8 olHXNMZoiA ZF 8|

LGEtet (£3) A123 SCiB (Toshiba)
Materials NCM/Hard carbon Nano-LiFePO, Nano—LisTisO12
Cell voltage 3.6V 3.3V 2.4V

Max constant current 1C/1C Disch. : 20C Disch. : >10C
Spec. Power 2,400 W/kg 4,000 W/kg
Spec. Energy 90 Wh/kg 131 Wh/kg 45 Whikg
247 Wh/L 100 Wh/L

Operating Temp. -30°C~55°C -30°C~55°C

(LhH =4 =&
O LG=t=t
- IUollM= 7tar 2at
2l 502 HiEa|l Litol A3 5 A2 199822 LA ol b 00|
- StX|gt Mg nztnt FEH XS0 ek +=27F 37 SItE ZdEE Eoks LGstste
2001 EOE tigfz| AFE AR X7 AlE JHHE 2l =olol CPI(Compact
Power Incorporation)E A&& 0] 2002HFE MAXM AXsxt HAFLHE0|M &5 stH
FZE LEY| AERE. J2|12 20044 8Y€ol= o|= 01||—‘|7(|“T‘—P 3 AtsAF 3|AHG
xE, Jz2fol&)etel #HA I%* 2 TAME USABCZRE 4602 =22 2o s g
o

ol

Al AtES A2 2l &ol=2 siEz] dntE Wil %'E LGatst =X &~
ol

-

gl ZRHMEZ 20| 2007H0= HOf-7|otxte] =& Slo|22|=Xtel ottty et 2=
Blol HiE2] S S¢d= ZEI-E?- J’éil%\%
- LGatete| 2[&0l2 HiEEl= = YA So| Frof A HASL siE2(of Hlsf FHES
TZO0|0{ 50%0/4 =2 £ Lo oHXE JHAIZL Aol MA zasES| 7S AF
20 AS. ofoll FHHAXSAE HEHZAIES MESIL SHAHC (xS &E2517] flsi LG

stet2 2013E7HX| & 1x¥E QEH A -otF0 FXlof XtAMCH BiE2] MHFel H7tZ =

lohe A

O & SDI

- MA 29le] 2|lgo|2FX| s=HAlel
SAHE O|XIMX[Adol A 2 2 AW
0 SBE|ZE|IEE M2, 24Xl

- 9¥¥oll= Yoolof 2012dFE 3tol=z| = =l
Zs7|E e, 2010 8 O] 3ALE Sl 522 BMWSR HiE2| thE SZ7ets 2
gk 2015H0l= MAAIZNS] 30%E MRS F

- 3d 8YFHE= XASAE O|XHX[ALY 2o Fof8 Zx| 2 2IP 7<17(I Al ZHO| A of X
AlA”l Aol ESS(Energy Storage System)od|
MseIt Mg of YorNas Mot M

ool X7tel HM7|& so6h Mg a8xe=z #al, o

91 AHMSDIE HIN® mxo BFEE M|AY Qo &
L

FEALE WAIE 1049 St S55ts A2 A

— —

O SKoi| A x|
- SKO|H4X|= 2008d =UfollA FL MI[Ats A YoHdHA Il CT&TOl 2l&0l2 HiEZIE 3=
i'NEV e-zone A2 SSIHUEAHZ MY =AJ20{, 200940 = 19¢t EH°| HARb ESS
AMAISH= Ciele| 32| o|MH|A|ZA0 AFSXIE HiEZ|E 225H|2 §
- 23l 3¥€ol= =HMIME Sall Xt HI|XSKto| 2§02 HiHEE 8— st EAEZE M

Helo] ool LGEtetnt HE0] 7[as¥g AdFevgnts EItE 2 Ao, Al EAEHE




MU Rt 1102 SKolHX|2| viE{2[E FHEStD lon] & H S Al 212 160km7HA] 12

5

- =3 SKolL{x|e| 2ol

axjel Mzx7|£3} etz

Elal Atpl® ofuial, zlEHA 2 |

Ol AtstEbAs Z2lAE SAEH OUX Vo2 X Eots
=

AFNL S Soff &
O otz E& M ASA HA el TIIASA /iEsES et A

<IE 2-34> I HI7|AtSAH JHE FHE

RIEHA} Jlob | 2uaA | sEGM | BMW 5o} LA | oty EabR
RAY SM3 SPARK 3 SOUL LEAF 2t
_ |
pN=tdet _ _ _ PEACE
& @) | (=) | (xy) | @) | (3y) | (=) \
)
s olel | 420 58 | 50 28 | 490 28 | 49l a8 | 59 a8 | 59 &8 | 29l 3=
A =2 130 135 145 150 145 140 95
(km/h)
T4 | ye 91 135 135 132 148 132 67.5
7‘|E'.|
(km) X2 69.3 83.5 83 75.5 123.7 85.5 71.9
e
_ 6 6~8 6~8 6~8 4~5 5 8
58 | (h)
Nzt [ =&
25 30 20 30 25 40 —
(min)
HIE12I (AL ALE)
(kWh) 16.4(14) 26.6(22) |21.4(19.4) | 21.3(18.8) | 27(24.3) 24(19.2) 17.8(16)
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i# 2-54> Lane changing for autonomous vehicles

Lane changing for autonomous vehicles

TOYOTA Motor Engineering & %o
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14/732958/9475491 =2/¢ 2015.06.08
HMEMIHME A T3 (ABB) X Y S5

Various manners of changing travel lanes for an autonomous vehicle are
described. A target gap between a pair of neighboring vehicles located in a
travel lane that is adjacent to the current travel lane of the autonomous vehicle
can be identified. It can be determined whether the size of the first target gap
is acceptable or unacceptable. Responsive to determining that the size of the
first target gap is unacceptable, an alternative lane changing maneuver for the
autonomous vehicle can be determined. The autonomous vehicle can be
caused to implement the alternative lane changing maneuver.

200

Idemifying a First Taspet Gap Between a First Pair of Neighboring Vehicles
Located ma Trvel Lune Adjacent te the Current Travel Lane of the
Auvionomous Vehiclke h\_m,
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Determemng Whether the Size of the First Target Gap is Acceptable or [T—220
Unaceeptable =

I

Responsive to Determining that the Si
Unaccepiahle, Determining an Alternative
Aumonomes Vehicle
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Causing the Autonomous Vehicle 1o Implement the Altemutive Lane 240
Changing Mancwver

of the First Target Gap is
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E kS =%
AlZE A2 ME I|FY
7ts 2ok T AIBEFED
=W AOIE HEDS(AE)EN =2 (30%) _
pNE=E3T 2 oo T o - 3% ~10%
f_scﬂil*_r‘g (ALl= prwi] I = H T 0 (30/0)
off 2 FROST&SULLIVAN A 2bx| 0.370.8% 6)

PR ofSe A Chx & =2 (30%)

rew 2 i 3% " 10%
=-e OHE A & +=2 (30%)

IS ol 2| Navigant Research 7 2tx| 0.370.8%

=
(R&D)AM 1te| Atfst MEZE0| 30% TELE ZALEASLH, 0| &850 HE
prul

1o
> FIIIEX] H|E ¢ FIEIFA] HIES2 =22 20099 MY AMEE V[ELER HAdHSe

g Sof 2dE Zls MY BSD
» JlE7I0E  HE/SHOIM 7|E0] RHX|SHE BISS)
» Stolg @ geolge s5dnty| 2nxf2(el 1.3% (2016, 8 7|&F)E NS¢

O MELMEE M A2 725t AIZA =t gt F7t &5

5t Ol & F &5t A7 & XA B/C ratioE M et

4r
d
3
Rall
o
)
Qo
(W)
2
rr
o
>
0z

O Az AEAM=tol tigt F7t & FI70x| & R&D o&tE 13et 39 2 B/C ratio &H&

O #Ho = AFAZel SMIIR| (7,625,4314Y) X AEEHRE (1.52%)9) X J|&/HLHSE

(30%) x FIt7tx| H|Z(40.1%) X R&DZI01=(10.9%) X 7|&7|0{=(25%)

O H|2(3732) = oA AQ ofAte] XY IIx|

O /8|8 = 1.02

4)

5)

6) JATO (2016), Global Car Salesoll
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HollAM= R&DZ|I0IEE 10.9% Z2 30.6%= MESHFZ. & MM = 10.9% M8

8) ZI&7tx| HItnpHolM J|s7|0d e HEUH2 ME7te F2A HEto] ofstAL Moz X ES)
= Yol AS. MEIF HetHol dF el AHPE HESH J|s7|6dEE g eh 0/ P EH2006)2 A
TOIME AEIEA] FEHRAE Z|SALE, AR, IXAMtez FESID 0[F J|sAttte] &tH
SRECIEZINE)E 29.7%2 MESEL AS. 7SS dEHLE HESs Y2 dEHe
2 33%Lt 25%E HEY. =2 2MoM= 25%H 8
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<E 45> (Jta)XEFd7|8 i3 nsA| A" B/C24 21t
(chel: A3, S™MILR| 7|F)
g Benefit =4 Cost
=Ly 3l 2|
g | Nm | Am | A | ekl peino | e
Az Penetration
T2 qd7E T2 Hes
2017 -
2018 13.3
2019 106.6
2020 173.3
2021 80.0
2022 -
2023 -
2024 -
2025 54,754 3.00% | 539,505 0.30% 3,261 10.69 -
2026 82,120 4.00% | 557,821 0.40% 5,516 18.08 -
2027 109,479 5.00% | 578,246 0.50% 8,365 27.42 -
2028 136,831 6.00% | 601,023 0.50% 11,215 36.76 -
2029 164,176 7.00% | 626,422 0.60% 15,251 49.99 -
2030 164,154 7.00% | 654,743 0.60% 15,419 50.55 -
2031 136,778 8.00% | 686,323 0.70% 15,746 51.62 -
2032 109,408 9.00% | 721,536 0.70% 14,987 48.84 -
2033 82,045 10.00% | 760,799 0.80% 14,291 46.85 -
2034 54,690 10.00% | 804,577 0.80% 11,906 39.03 -
2HA| 1,094,434 6,530,997 115,868 379.84 373.19
NPV - 6.65
B/C - 1.02
(3) ofl&k MMM 4
O Ol AHAHE +2AA 2 opyo| MAEN
- MEIME J[2YsE 7Y, HAATF (el MAMEIXE FYsteH A== MY
HES SAM5t0 Mk wHo = ofdts MEF
» MRIHE 723 E FAst0] ofits MET
» F A LRIl TMT|E&S FHsteH A5 MMHIES2 AMSII, 0|2 EME A
Foid el AFHIE S At A2 E =
» S Aol EME 112{sto] MEFETO Jlsviwo| EtYstEE YEEAFE FHE

oHHE of &
- Zt M52

ST

M gl 2ol el
of MM &1
Fabx 2 S|
2t MR otH o] SSoAE 2l
b= AT EZ 4HAE

» AFH|= AFEH|, M =ZH|, A

—

SRR
» ZF A
>

T=5H] &

i

Moo

10) #©Q = A[EAZ2e SMIIR x ANZHFE

R&DZI01=(10.9%) X 7|=7|0{=(25%)

FI74l HIS(40.1%) X
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