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A Study on Logistics Cost Analysis
for Autonomous Cargo Truck

Jin Soon Park

Department of Shipping and Port Logistics
Graduate School of Marine Finance & Logistics

Korea Maritime and Ocean University

Abstract

According to the increase in research for autonomous vehicle in automobile
industries, autonomous cargo truck has been focused to analyse its efficiency in
logistics area.

The inland transportation has been a serious problem such as in traffic
accident, traffic congestion in downtown, air pollution, noise and etc. even
though it has a great impact in logistics industries. Especially, the transportation
schedule for night time driver needs to be improved in order to prevent their
sleepy driving in night which induced heavy accident in highway.

In this study, the effectiveness of autonomous cargo truck will be analysed by
considering the logistics cost including the social effects. First of all, the
development status of each country for autonomous vehicle will be given. Also
the main technology of vehicle and its advantage will be deduced. Secondly, the
logistics cost will be analysed through direct and indirect costs.

By considering the direct and indirect costs, the logistics cost will be
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distinguished between four items: Vehicle operation cost, Traffic facility cost,
Traffic accident cost, and Environment cost.

In the analysis, the logistics cost is compared between driver cargo truck and
autonomous cargo truck. Also the sensitive analysis will be given by considering
autonomous cargo truck cost, insurance fee, and driver cost.

As an analysis result, the autonomous cargo vehicle can reduce the logistics
cost to approximately 21.8% compared with conventional driver cargo trucks and
it can also reduce 290,000 Won from Seoul to Busan for logistics cost. From
the logistics cost analysis, we can verify that the autonomous cargo vehicle will

be useful for logistics area in future.

KEY WORDS: Autonomous Cargo Vehicle; Logistics Cost; Labor Cost;
Operation Cost
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EFY AAY 24 XBEY ALY IS

a*ﬂma GRS vax e2] HoiRANY e T | e

g ~ e e
o8 8 s T
ol [IAPS -

THRIR 218 HSXIB/OIEEM 21l
s (e, SR s A

T b S HSE, ATRig-) AR S
| ' a0
R M oo f = Fuyw pe/FENe Uy
&

U = (iR, DOIRT|, £H, 2P B, ) Ruse
; T aw zont B3] e
| i L5 P e A9 e MY
A c l MA (SEAN, SEQS, BYEA 45-)
Ho|cf XRFHOISCO/LKAS) (98 Z87/Ea, B8 JHRA-)
LA
& | ECU EsC EMS MDPS I ADAS

At@ : ADIE A} =ns) w2 A|AH 74 ZERE

[21¥ 2-5] ?_lzhe_rx}i’&«] 7l 74

2.2.1 #7124} (Perception)

< AT 2F FHA SAsE ookt o
SAsto i A9k dl Aot &3¢

Q1A 7l AFEEH+= F8 AAE+E= Radar,

AMAME o] g3 F3Y AA4AA 7|&
AEA D Ao E3to] Aget A7)
A

_|_4

<«

Lidar, Camera sensor, Ultrasonic sensors°] 1th.

2814 afoj

' mtﬂﬂlfi :
o= THIM l:}@an

(1.2m) 776 20l
i BRI
|
K| B
{1.2m) SRR 4 LRR

S=H2HEA

{2.5m)

KIRIA] Fife}
20l + 7oi|2t
P i BE
EHHE|MAM # SRA:TH2] 280(c
(5m) MM g8 glo|cf HER|oIA FIHEl | LRR:EAE] Hold
Atz gEst S Y Z2Y SR ARRAIE, 2014.11
[28 2-6] AF8 AA 7|&

7ot
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Right rearview camera

Right lateral camera External power
and ethernet plug
Right laser scanner g

16fixes \ -

Laser beat'l‘ls\j
4-planes /

Laser scanner

Back stereo

b . cameras
f \ Back laser

scanner

Left laser scanner \

Left lateral camera 4frontal cameras

Left rearview camera
Ate : efAtE S Fulshe ARER ICT 71453, S2YESAAREEY, 2013.12
[28 2-7] FAALAFS AT &7 AAE AA

A 72 AEINAH ALEHT P AAZAME 20073 HL2oZ DARPAS
Urban Challengeoll 7}gt F-Q1A-&F3253 i3] #7188 A& Ake] A2s 3D
o] A 270 (VelodyneAel HDLTM-64E)o] t}.

v

ALE : U]EALEE &ulsts AFeA3Y ICT 7]125%, 24 SAIATAIS, 2013.12
[ 2-8] 2007'd Urban challenge 7} xtgke] #olA 27y AA

Radar® #8& @ obd Aol 715 oddRE Ause] fom F 4y
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SHAFAR, AT E2TA AR o] ok

o
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58
2

o

Lo 2

EU‘TE

ETA

/2

A g5 24

El

Bol Ao vjBg

= = 4 4

Aol F9 bz

Ao g F3iro]l g V2V(Vehicle -
22 A, A 2D ZA 2F AR,

V2I(Vehicle - to - Infrastructure) A/ =8O 2= WAEATAHAE, SX/EE AR +
AGH/=E2FNEAZE AF D IC/IC &7 A T Atk V2XE &&3 F¥9
o] Qlzet 53 2 UERAE FASYH 4 AFEY FA AH AR H 4
g gAEH @4 AANERYH AAHE AERE IS ¢ A Hoh FHY
A JAxgtES A o ®HAE 3 AAAHE S8t A d9S g%
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VIvEy VIR

e 28 HS YA DENY FTET L

apm @I g Ry
AEH3 REF MojuE R E

rﬂll:ilﬂ!

W £ W21 B2 (Vehich fo inlrastiuciuse]
S D VEY B (Vaehade ke Vebicle)
SLIE : VIN B4 (Vehide 1o Nomadic Devices)

A2 AP D EA|AE VIXE A8l AREAAND 2012.06

[ 2-9] V2X 7id

2.2.2 912U+ 5 7433 (Localization)

= d

Z971eS 98 AFEET AE WS GPS, TS W, AA I ™
Z=9] w2 So] o} GPS(Global Positioning System)s2] 914 ARE FL3t= A
< AA 7 dE AAEHI A= el AT FHIEANAY Hd fAE AT
stal x| ezt FAEA Gethe Aol AT HupreAl Gl wek oA 3
d=7}t #F¢-5e A Aok

o]2 H3}7] s IMU(nertial Measurement Unit)sS &-&3t= AA4IH &

o

I N
ol ot

N
2 W 1>

] S i

of FAZ sl ARto] A &Hel Wt LA7F A&HoR FUMRITE AT Ao
HZols AA & 71 A S0l e A7 sk 1@ Foll Ao
Hhaloz AA g 7N Ad S8 A" 7] AREEYE GPS, IMUSH §H

4
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73 14 AA Il Lidar $)3 A9 A=E Gt Ao xS F4st=

i

7 0j2] BEE HY A

Infrared reflectivity

At AA 83t 7|8t AFEALS AWEQA|AE] Storrstn, 2015.06

o=

[Z3 2-10] 729 AAX 5% B 59 A=H

2.2.3 I3(Motion Planning)

0
ol
-

Localization % Perception ARE Hlg o2 z&Fol & JX|oA HHAZ T
= A2E AyAsE 71ES 93t Global Path PlanningS &3 A oA &
A2 Fohe AAHR] A2E B4t Aow HIde AF AvlE 1HI B
A 718tk A7 JFEHL AT ol A= A Tesd 24 dFT
gAd 5 == V2 59 BERE & AT Ve g8t A&Fd A

Fo| AvEE o FEL AR J|gEn

% hu

Local Path Planning2 zt&F 441 wlE] Apold] EA3t= FolE 2 F3 A4S
13 ARE Ak Aolth AF AR olgE AEKHoE HAEH A A
ol EAete g A A4 2 ol T EAYY FEL IAT F Ae
Driveable spaceE F&3l Wi & §lo] date HHAR o]5d + v HF
AEE A= AzHolt. H FIA A 243 A&FAVE #AH 5

= 9] #el Ass dZ3ta

AME Fulo] EASE AFE BA YW ope} )
olg wejste] AFg Aolsob

i

2.2.4 A o{(ControD)

A&FYAFe] 34 F Motion Planning®] A= A& F/IWF &5 AE
o] AA4E A AF Ao duYFS AT FH ARE AHKHow AASI F
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) =-of] A
3} A77]#<2l DARPA(Defense Advanced Research Project Agency)”} v} = W A

2.3 FAAERF NEHF
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H

o} 177] ol

ol 2w 89 oy} 1Y
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Fa=z NH2

7l AL 200730 A 33
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—17{

=
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°
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‘3}951D‘r Ak ‘Urban Challenge’ t3]e] Axt= m#ul opu)g}
AAL SR GAIEC] FU AT &N T GAA TEE

oMol AE B T aow W YAESL FAoR I
91 T}.10)

_‘dl L r>4
r2

0| =

A= : Automotive Technology. 2013.3
[ 2-11] 21 A& 7leAd FY W4t

Google-2 DARPA 912} th3lolA $43 Standford thehe] @ojel Amwpxazt =
d w9t CMUS Chris Urmson nls-E £33 AA AL AES IYste] A
PasaE AMEsta Jdo (2™E2-10]1 #F=Z). Googleztdl= 7Hg 34l 7]
Google A=7F HAIE ] ow, zaF Az FHHd 4719 #Holty, M= 334
2}o]t}, GPS/INS/Encoder”}, Ao+ AHS FAIEE 2719 727 A X 5 o
#FEYA =2 AS T A4 AFoz FP3n Google olW] EQE
g2 g dA 2 RX450h=HE 5 Ao Y AgFe ol &8t AxYol ==
AMEZGFA 25 ER2A 429 km(A| 7 1297 Ao B 2=E F3< st th

/Hl H 23 2982 b3 GAR 2248 T H2ET dAolgta gr3lon,
o FEo|u, wo] d B2, A FAEe) e HAANE
01]/‘1* sidsfiof & Aol UF woal Belal A oj¥g o} Parma thshe]
Alberto Broggi <8l PROMETHEUS ZZAEQ] H7}E A|Fo g FQlal AFE
AlZg o, o]& ARGO ZZA E9} DARPA th3§] ol TerraMax 2oz 7ps7]| =
Aok =3 2010 VIAC(Vislab Intercontinental Autonomous Challenge) S %3f ©]
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[kl

0> m
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10) AAA 42 dAse] F<A Ask AT B4
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x). 1D

[2¥ 2-12] Google =% (a), Parmath 3t =}#k(b), Oxford
i3k =}k (c), Toyota x}=Hd)

A AE&FY Aeast dEE B AN 7P IA e dEke v=olth
028 (I 2-TOo| A9} 7ol 127] FolA WMEL ojul AAHWALY AA o Arh
o] T 7k WA WS FHAIZL dblgs  $QHChapter 482A, Autonomous
Vehicles) o] 54& AHui, W50 FAo AFE 23} 5 U=F 3t [18
2-1213 o] FEHeA wWEHd meol 2 oujslsE @FAS  Fdo)
‘autonomous vehicle’ & FAFEE sl Y3 F W =GAE o R 9
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[ 2-13] Googled) A+&F3 A X}

(£ 2-7) 0|3 A&7 2A ¥ AR 4
T8 9g

Yluch20119 69)
Z =28 20129 49)
Al ZYoH2012d 10€¥)
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19} EZFE Fol: AL B2 3t Q) ITS-Safetyo] thssts A 2~EHL
A3, ARAFAIZHE, FFAY AR ATAI2H, dAFA HHEA A 2HS
o] At T3 dE AHR+= 20129 DSRC(EFAHRETFTHZA]) 7l&S ol &s) FAF
243, AALFAA, WA E 24 5 T3t DSRC(Dedication Range
Communication) -

27 BAlo olF F9]3
s 7HssA o &
D)3 zpEke]] BAl®E ©7](0BU)e] EAlo) o]

| Road Administrators I

Various Uses for
gt #Road Administratiol

",:!'i' Cried
- 3 =]

@ _ Bl
- —,
Provide Safe!
=" ovide ty

Information

k Variety of
Y m Information

| Car Navigation Systems |

Use of Vehicl

Moes e
ko Information

Provision-of
Information |28

Driver

Com ication
(Future)

AF& : Smartway Project. Hiroshi Makino, 2005
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8x(Article 8) : | 3% RE LAAE Bag AAA, A4NH 59 27507 o]

£AAOrivers) | ok e, LA MR AAH, HAH o] glofok Ak
53. RE AL B4 AES AASAL FES Jlol= & 5
glofokgith

1% 2E A% SAAE AAT FoI8 /g0l Baw
13%(Article 13) : | Z2He %
&5 9 AAY | &34k
(Speed and | €739 o
distance o] A &L v &&=

between vehicles) | 53 T2 x}&Fe] FHolA] o] Fdl= A A= TES 3T

7
EE 2, A AA S8 dAEY T
2013, pp.25~35.
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%, Max=1000) Korea us lapan Euope China
100 ] T o5 T
01 01
& 0s
10
[01]
15 14
40
1]
il
25
F]
i}
Europe n Ll
THE KET, BEE 2lMadE AIZ: KEIT, e EH 2l M
£F 42. BE8 Sman Car HHY 7@ +F (2013) SE 43. SFMH Smart Car 7|& 23 (2013)
B, Max= 100%) B Korea BUS M ispan BE China it HE A e AE O Jw AHE Ee ME
100
os
Bl
10
5 15
40 20
25
il
1]
i} “
1 Miorea MUIS Bjapan ¥ Europe — China
BE Y Nw AE O ME A EY % i5
AR KEIT. REEA 2lAaHE RIS KET. @E5A 2l Me

A% aRzd 2AA A
(27 2-18] W AT 71& £F

“ “ 20 “

RE A oy

a
E
- |
4
2
8
3

i 20 oS 5399 51
A2 wuEY 2AA Al
(79 2-19] W A¢FP3 B AE BE

27—~

Collection @ kmou



A 3 A BARERTY BRHE BA

3
=]

o
o] H

A}

1996\ ECMT(+H 5%

o
=

18 B=

A H

SHEAEAS AL

L —
) By

A -0l A

o] 3ol A Ay

B

ST

b 27

S|

t [Social Cost of Transportation] ol <A

S
yul

g
o

= 57/ HlgFE
sy n]-8-o A

=l A

)

[e)
o 1

}

B, A, fRLm

)

NI

——
o

xr
a5
ofu

b B

o

A W5 ol s AR 3

| —
)

A2 H] ol A

[® 3-1] 2 THES AZ A H &

o o
o =]
By o |
= Ho|e gmo
= 03 o] ® —
x W b
H_T < =T BH CNNE
E) oo 9/ WL of X
— = X oy o
E ¢ SO O
w_m 3 = T
m T T
mo o % o op mK o)
2 fny o W T W
[ ™
-
A
o) - T
o 4 =
0y W E
=T e
¥ = T | T | =
\eJ )
G O
T | R
T o I a2 of o}
E 7 BT
oF T o gl e
oo oo ofo oo
3 T Y 3
ap " R B! BH
- off = < of
o o o T
0y B B o

: Toward Fair and Efficient Pricing in Transport, ECMT, 1996

A5

-28-

Collection @ kmou



31 AFeqn g
Ao gL Aol 1= 2L
W82 ofulain] KDIo| [£2- 8% %% A9 ofueaA

|
& AF(AsT) ] A4 P
EREDE DR T

FA045%), FAH Y FA Q0ft 238) H& A, 20ft HAEFE oF 1758
A

3.11 F#7H

=

AR ol A FRulRt skl E4staiA ok sEdAbe] dE AL
A Me-Bak Hx 8 (SF 400km) FH A 130[L]e &2 o] 7}5atH, of
ARlE L1000/l 7Haske Ab=std 357[H/kml 22 A -, 12y 3&E
zte] A9ol= AZF 4,308[L]12 AHE AYFL WS Flomz A7t 203 AR
qS vEstH H fFFHlE 308.14¢/km = 4= ) T}

FIstEAte] A 2AFHez Stz B4 TS # 53% AR, U &
A FHA 6% An-7H60] 7hegk AFEAL] o8] B AToME FASFER o
| 708l 5.3% dztoletar 7Hgstked 291.81 [/kmlz 4AH sk

=)

ot
0

-

Z= o
T A

[ 3-2] #A/FRL SHERY] #7H|

T FABAER 71848453
A/km 308.14 291.81
3.1.2 x|

el AlEEHI A= AEoly EHE 9L ARA Y] 9] HlE2 ofef o meh A
A =l B 9}{— Aoy 25 & 7B thEA < dA 53 A s
R 5329 HF Fo| 7ALS of 29¥o g2 FAFEITH o] u FurtFds FY
| 8 oty He=A, AHAWE7HA 28 7HA ot A o]

16) http://techholic.co.kr/archives/33304

-29-

Collection @ kmou



[& 3-3] AH Y EAE FUHE

A=A A = o -5 21 | 27kYo} Tk R
TYHl 190,000 | 155,450 | 215,000 | 217,000 | 200,000 195,490
#HEEA 7,600 6,218 8,600 8,680 8,000 7,820
A Am] & 215 215 215 215 215 215
27 197,815 | 161,883 | 223,815 | 225,895 | 208,215 | 203,525

[ 3-4] AH Y AA FYHI &

e A
wolA | Al %Xii¢ ofo] Al e] ii_ ngf;;@ 2
TAHI(D) 25,000 20,000 30,000 27,000 20,000 24,400
Hes=A(H) 1,000 800 1,200 1,080 800 976
A n]8-() 215 215 215 215 215 215
A 26,215 21,015 31,415 28,295 21,015 25,591

F5 2ol Aol Aol Bulsy] AXHE AFTUMAL DA SHHNA
oF 3¢kE F7hulg WAIO] el E i glom, B WEo| W 20259 B
]_

>
_[}IJ_‘
o
ut
W)
S
&
ri
bt
fr
5
o
3
—
)
2
S
it
P
P>
)
o

o &
N
X
4
[-'0
)

17) http://fleetowner.com/equipment/autonomous-vehicles-what-fleets-want

-30-

Collection @ kmou



271 Aol o3 HEloly Apwke] AZMZTMSAHIE 29,657H W02 T F o,
Y e 34,319 HYo®E =E&HAUTH

1
rO
o
L
O
<.

313 A

B AolAel AFFABNE VEEIN FEFFE A% S0k R F
gt 7Y S Al AR YH], EfolojrtrH], 7]&%11111]‘3]1‘— 103.98/km (2010
7Dz AEYon], FASBAFL 7)E Aol FAAue] F7} Az o

3 5% F7F@cha 7P ske] 109.18Y/kn2 43T

.

[ 3-5] SlEAFS &5 AFLPH]§ (20104 7]8)
=% WA/km

sx A Ebel ] T+ 34
o) ] B

10 14.08 2.79 32.96 49.83
20 12.58 4.84 41.63 59.05
30 10.79 7.33 49.44 67.56
40 9.59 10.41 52.05 72.05
50 8.84 13.64 54.64 77.12
60 7.94 18.04 60.72 86.7
70 7.04 22.58 60.72 90.34
80 5.84 28.75 69.39 103.98
90 6.29 36.23 80.67 123.19
100 7.04 44.45 89.34 140.83

AR ANFFAHTNE ol &7 T2 25Tl A A HE A 0124)

3.14 AAH]

e Arold SBAF LA AAME A4 Y 2
Wl bgste AR pMndos AGagon, 40 ny @ 54
A7

-31-

Collection @ kmou



A FA A&
321 E20| &8

2 dolAe AFEPn LA THRE L5t HES EA5tAT BE

ol FELEFEHL [% 3-6]9 AFEFrFo wt 5% Fxtol] &3l ML
FARE 892 33,1009 02 ZAE A
[® 3-6] 2% &7/ 7]&
= 77 = B] T
1=
o 2= A &= 2794mm ©|8} o L&} AL, 2YPFER)
(=9 =h)
2% o 2% A%, &% 279.4mmz3,

(FE=2h +7 1,800mme] sk

o 2% & SZ 279.4mm=},
+7 1,800mm= 3}

4T o 3F U=

A | EHAY | 85 1% | 859 2F | L9.3F | 89.4F | 8L5.5F

A& A 20,100 20,400 21,200 28,100 33,100

=2 A A ARAZHRL00 - 05:00) =2 o §A FAR 50% T Almof
Heh B ETAAE S clisE AUSEAE dehls 0uE s 215
T 50%5 7Skl 24,8259 08 A BT

*ﬁ
HU
344
::5
P
4
ﬂ
il

-32-

Collection @ kmou



100%
16,550

80%
19,860

60%
23,170

40%
26,480

20%
29,790

[£ 3-8] AokedHI&E TI=&

0%
33,100

[e]

=

]

RLN

of

3.2.2 A

B

A%t 36,000 o] o

= 1
T

Fapol A aA

)

179 3=

!

o

o

[& 3-9]

36,000

36,000

3.3 LFAILH &

Hlo
ol

ZA18)

L —

) Y

,|—
;__I:

s
73

/;‘__]

] o
=

<!

4

I

A

!

=
2=

3l

‘AFARLE A

ejach webd EAILNEE

o

, 2012

oF B3zl 20

L —

)

9
pal

b},

q

ALS] 7] H

1

=1}
_33_

A
182 gz Holop

2035 =)

L

) By

2 H

e A3

)

3 s, 21 w8, guy o

s
ax

|

o
1l

331 2 g8

%
™, Swiss Re and HERE maps2 FAFH7|&=2Z4 202013 =0l

Al mheh B G A ol A

Collection @ kmou



=y
5
=
W
Ar)
N
-~
i)
2
il
N
O
HU
2
o
S
ol
i
=
et

g, KPMG E @ Aol A = 2040

T A%
A= 80% ALl ZOlZ Ao st glom HEol, AEX HaAUA ug

o] 60% =5 ASE o/dsta
ol 2040 =9 AR %] 125billion Eejel Bl ste] 50billion

2 &7t

d == Aolth tHOoE AlaAIH]go] HA| 14,0008 2 ol A4 35,000 B2 4
o] d/F2hEa JTh o]2A, B AFdAE FUAFgEAS] RIS E ATTAA
£

[ 3-10] @Y SFEATA IR

dde | "l gAn | gE A A3} A
case 1 794,620 803,400 | 2,267,860 X X 3,865,880
[ 3-11] #QUFQ &% 2=
T3 FABEAEA 2585

d/d 3,865,880 1,159,764

3.3.2 DLFALL T 3H]&

(& 3-12]¢) = EnERe (20119 mESY TAAE] o f=

ANA EHo| o J—llo%]:“% A 12,733tHEXN, HA| w57 29.3%%0 A= FA

=il .

20) http://www.digitaltrends.com/cars/auto-insurance-self-driving-cars/

-

21) http://www.prnewswire.com/news-releases/autonomous-vehicles-could-shrink-us-personal

-auto-insurance-sector-by-60-percent-kpmg-research-300164425.html

-34-

Collection @ kmou



[£ 3-12] A =24 2548 4T 25F (2010

L= B Vsl
7R <
2 | mase | quss | U g 2
28,928 8,005 5,148 3,337 45,418
%83
66.5% 69.0% 69.3% 68.0% 67.4%
1,814 311 236 150 2,511
] 2
4.2% 2.7% 3.2% 3.1% 3.7%
e 12,733 3,278 2,041 1,417 19.469
- 29.3% 28.3% 27.5% 28.9% 28.9%
A 43,475 11,594 7.425 4,904 67,398
Az 20119% FEY BAGRE, 3ENS FA T
[E 3-13] =2FFdE 25A H| (20109)
o] - A7, Mk
o A n)E) =R A 2 n
EZIJ']'CSH ‘T‘onj—r %ﬁi:ﬂ %&}SJ——]?_SH JT_%/\]':]—’__ km% jéﬂ‘
AW | A%@ | we© | D TEE s
1_/}:
) 78 49 218,408 152,924 371,331 9%
Al
b 642 403 929,231 1,265,747 2,194,978 159
AT | 394 247 535,753 775.800 1,311,553 72
=3
2o 1,948 1,223 1,287,747 3,839,327 5.127.074 272
/\]_T,:_
A= | 1278 802 1,036,543 2,518,164 3,554,708 70
71E 147 92 110,474 289,750 400,224 -
§HA) 4,486 2.817 4,118,157 8.841.712 | 12.959.869 123
D A = AT AS * 1977 A &) 1A% s HPA5)

2) B) = dAF s A * 12421493 19 =& D)

3 D) = (A * 2Fysl HdHlE + B) * =278 FInl&

4) B = ©) + D)

A5 ¢ 20109 =2 FAILE] 89 FAI19F HU), wFAILE

ofe mz} A&EER

=

Collection @ kmou

-35-

1

SEX

FARIL HE 37139 el 1EEE EY HE 29.3% &




1 ok
10871 &lel

O1_| —_
]7A * do %
ry EE
Tk 51;
oy ,Nrg T o
% G o o ol ROT OB
i & 5 Mg ﬂy%muﬂa
T ¥ < g mm%%g
TR 0 ﬂ;o _]Wr
g8 o oo X g
% - z oD EOMMTVﬂw
R J./;Aﬂﬂ _XE._,AO_HX g
~ o w4 T %
g 2 TR ) — o H D ) ¥ 5 a,
rx = T 7 mcm/ﬂ_z 5% gl 1@%
TP o = ® __%6%@19 SIS . b
o B Jl;o — ﬂEM% mﬁlﬁuﬁu ER‘WI
& S i },oq. Il ..mﬁ%% = = W
s 1 @aﬂogt‘ e o [op 121&_
o o_LLi o Ky 7% e 5
Ao o oy T 9| oo o T N - = g X =
- oh Mmqym _ /oﬂ.ﬂ_rwo_n 3 R %%m«&
; B oMo S < oy B o =
fo A o= Al = S o 4 o B o
E < 2 T 0 sse ) NI
T ng _no_Lmﬂ gy H - it v T
— W <Jo X o ™ S el = 8| ) X W
U o KT %ﬂiﬁﬂz ) 41,1,5_HT %m%mo
G oo S i o = & 1l 03 o [E e 5 O o X
e o0 2 = K o N - ~ muﬁm = o
o N Mo mw i @ N X 6 o S ) mw 3 L
i T T /o,o_nﬂq 4 w5 @%L«
F M o_%wéo_uﬁT n: mh}ﬂ%%
__ o ‘Mmun%_v n,q_ovné | Gp = o =3 o e
o = 9 Xq B — T Q do Wy S
o oo Y EE o s F u ) & > % | e - TS
T 0 o|/ do = dOE > S| S 5|2 I op oo
o) B 5 AT 3 M E 247,m;§ oG
yiﬁiju = R . ZIERE ¢ 5 &
%L X Ml = BH T X X To° ° o# o K hm o) A 4o
Hozour_b%/oﬂ_ﬂ. go_uﬂ ,M%% 10CS uﬂm;o#
sﬂ;eﬂw% ﬁoélorm)?mwwa LR o
1r B9 T S T o T R o B F )|
M ods : 9ﬂ7ﬂz " X wrﬂﬂi
N <t o~ o = wm < - JOSTS - L
3.ooﬁanA‘u.uﬂ,_Al] Th - N mﬁmw,Aﬁ
S R il - = | = ;ﬂ ojp TV it T el r
nEVLJ.__/ITﬂmﬂ ° LirA' ﬁoﬁo,._lﬂ
NICI S S " olwigo
S ” X o i £
. N
PR i) %
iﬂi
o_uﬂmﬂ
iqo;i
iy

-36-

Collecti
ion @ ”
mou



[£ 3-16] A& 529 ANASHIE 3

2009 201043 20114
A dH2(dB*d*m) 2,048 2,121 2,193
& ZHKm) 4,822.60 4,822.60 4,822.60
dB. A ak-9d) 9,877 10,229 10,576
2 F 7FATEY) 148,150 153,431 158,639
T ASUTYE HH 9o ol &
AL 20109 FUY TEEE = AHAR  FEILER)
ASFIIA = A A AR 7A T Y9 Oﬂ%ﬂwsﬂr 2ol 44w 15dBo)
2gBAE A
3.4.2 t)7] £y
$EFHe Ekmd 7] oG EE vlEEL ki =FA treFstAl AAE
Aoy, T2, HR, s Ui L VEoZ grdEL wEFS
AN e @A g2 AAHolY. oo wEl B AT A &) A7) FUIMO) ol A
Aure] thr]| LG Ed AES A F3s AFHIALY SEFHE grjogEd
& 71538 83t n&2 AL AT
[¥ 3-16] 7] G EAE n]l-& A9 (20108 71=)
9] /kg
SdE= CcO NOx HC PM SO, CO,

H]-& 7,886 9,050 9,370 30,589 10,489 42,000
) CO2 o] 7] anl & A9l =4 Q2003)9 “HEFAHIIHE oA AA

1

d 54 He

2) SO29] H7|2dHl & dd9 e A= FAZAGrIATd A5E T3l st

3) BB CBeolE] A4E o] &5l 20100 FEE BA
A2 FERARARAATY, R FwELTe] BAY WwEA’ | 2012, 12
A8 - FEERPAAETS], ‘AP HIHE o) &T FREFTHY ARSI Hl§ 4

A, 2012 A&

-37-

Collection @ kmou




1

=

o=

CO;
0.289
0.0715
0.0375

|

)

49 g /E-km

SO,
0.265
0.125
0.035

, 2000

&

3-1819) e e

=

-
At

78.924

PM
0.470
0.045
0.030
Aol [

ool whel sHEAE

NOx
3.750
0.605
0.420

HC
0.935
0.040
0.060
83.3¢

3-1719] Wi”7]

[£ 3-17] &5 2E dr]egE=d9 o)
[ 3-18] 2 / 72! &=a th7| 2 FHl&

CO
1.325
0.109

0.085

“Study of Greenhouse Gas Emissions From Ship”

ol [

=
=

d T
= 3
1

- IMO,

H/E-kn

A5

343 nFEZH &

OB

5.3% Azte 77.9499] H]§-o] FA =

o N Mg ~ T
H Y= oo
IRl o
g D 9 1 R
- &8 = P
R i
TN _EL _L 2)
%ﬂ% = B
et @y
W N g Ao
Elﬂ,,_w_v %,om
= O — ©

o 2
S & e = —
— S T 9
8 & No iy
g o| Y
,@rﬁ% ﬁmﬂ
T o5 3 )
TS 00
Ry ke d
o N o Mod
TR oy ST N
o sy N g
mw}Lo#uEk_
= NN o W
@%ﬂ%%ﬁ
%L.EL! s
JIHL,FO;O‘OHO_.D
B oW mm ﬂE jant ﬂﬁ
Eoor,ﬂ&o#_o
ﬂ&o%%ﬂor
o T I M o
o3 g A F
W& < )

-38-

Collection @ kmou



[& 3-191 2010Q A Y3 =29 wFEFHE 4 244

han B e
T <82t H 2 o 4A
. 17,363 5,854 6,482 29,699
155E=
(17,363) (5,231 (1,016) (23,610)
e 30,004 8,782 13,851 52,637
(30,004) (7,841) (1,31D (39,156)
Aure 11,058 5,235 5,732 22,025
(11,058) (4,887) (2,014) (17,959)
A 58,425 19,871 26,065 104,361
(58,425) (17,959) (4,341) (80,725)
T

T H] -8
EY wEASuE 6482 <<
Ee] u&5® AENE(YE-km) 582 <=-km
folEY] 1452 WEEFHE(E-km) 11
TolEY Y 1&ER wEEFH L(E-km) 55 #

Collection @ kmou

-39-



QA =t EFHE Bl Y

A4 A F-

N
K

4.1 7}A

il

il

. 20,000TEU(Z 5 =)

A =ETF

]

Azt

FrdstEAsat - 42Th
- A5 2E 2k 28u)(2 60TEUA 2], f<Adinl 154 714)

AR A, A, A

: 416km22)

- 1&EE2 AY

™

._OL
o

13] Ax=2A w3 2TEU & € 203 &

o
EO]:“E_‘

133}
4 40TEU A dt.

<

)

Q

A%

L —
) Y

w9 A& E5% 20,000TEU

3ol

74

R

&

tH, ol=2AM A

S|

£ *l=lsfok

ted mj € 1,667TEU

S|

A s 744

L2012 44

FA T

S|

taom, o]ZA ¥ 60TEU A&

S|

ot 744

S|

=
o

golstEa iul 15w 240] 7}

Sk T

74

22 <ok 28t &

S|

=
o

7F 7}

4.2 EFVEEH

H1g, Abg B go tiste] flstEalet FRlsExe] EFuE 2 O A

™

o
el

A

=27 2

3
pil

A )

22)

-40-

Collection @ kmou



3l

gl

5827}

’

y

o, aFAAEHE 3

T, WFARALRE 21999, ARE P2 896Xt ] HAHE AT,

o AZHE 1359l Ttz A 29

el

o

1oz ARsjuge st

T

R

19 2%

o

od

ok

od

ak

9,000,000 e

8,000,000

N

-4]1-

u Xpod

[29 4-1] &5E E7YE

6,000,000 1
5,000,000 +
2,000,000 +

7,000,000 -
4,000,000
3,000,000 -
1,000,000 -

Collection @ kmou



[ 4-21] A% EF/Y&

[ep] e 0] [aN] o o (e} < <t <t (@] Lo o~ o o~ N
(2] [aN] (o) o o~ o (e (e (@) 0 o~ (ap] [ole] — [{e)
Do |O || |H|IO|O |0 |O |0 O |||\
o~ — <t [@N] [@N] (2] (2] (@) — — [aN] (e (ap] —
= © [@N] 0 — <t (ap] (ap] [@N] 0 — 0 0 (o) LO
o | N |0 | o — N| [N F |0 |
N — — (aN]
<t Lo [N (e>] (e 0 0 o [aN] Lo — — () [@N] Lo
| N (o] (9p] < Lo o LO o~ 0 Lo 0 Lo [ole] — [{e)
K|S | — | S SN |S |V |S | =[N |F || NS
UE o <t o (@) o] — (@) (aN] — <# o <t o Lo o~
&o — Lo ({e) [aN] < <! (0] 0 — (2] (@) 0 (@) [@p]
S S N A © | N a\ —|N ||| O |
|2 — N © ~ | ©
0 —
il
[aN] o~ <t (e} o o (aN] [aN] [ o (e — 0] [«>) [@p] <t
. (o) LO (@) o — LO — (o) [{e) (o) (] 0 0 ({e) [aN] o
K| | n|[S|lolm|n|xa|ln | = a|S Dm0
U_.E — [aN] LO [@N] [aN] — — [aN] [aN] (ap] LO (@) [ o 0 0
0 (ap] < — o~ 0 0 (o) © A G O~ ({e] © <t
—_ — — — <t o~ 0 o
f'o) —
of
g £
™ T =
mﬁ 7T T 1z R
16° | o o B o | of
X oF | '} N g SR
o =y
N

A

Hr

_—00

RENES

4-21h BTh AFLYNEAME F

-
At

o BRI T [

o

=

¢}

U, ol sAg 7 1.54)

-42-

2 Z7kE9h ey RsERe FYAYR

Ast=27}F 9

y

A, TAGEAI} AMAOT AN G FASBA 2

il

i

RIS

vl o
|

st==271 7

|

o
7}gkol| wiel nFAAH 2 2

Collection @ kmou



[ 4-22] A% AT EFHS(FU400, F 28th)

Collection @ kmou

e
3% AT
FolshEa | RelsEx a2
-4l 30,521 43,354 - 12,834
2} eF-8-2) 2] 1) 10,299 16,221 - 5,922
222 —
oy | ] 29,657 34,319 - 4,662
Qx4 36,000 - 36,000
2 A 106,477 93,894 12,582
TR 6,699 8,866 - 2,167
LA
- -
e FA| 36 36
2 A 6,735 8,902 - 2,167
s 3,866 1,160 2,706
WEAT
ba L FAAL Y] &) H] & 3,890 2,917 972
[e)
2 A 7,755 4,077 3,679
254 5,483 8,224 - 2,741
i 7] 2 H] 173,264 246,230 - 72,966
RN -
WEE[H & 22,880 17,160 5,720
2 A 201,627 271,615 - 69,988
A 322,594 378,488 - 55,894
_43_




120,000 7 10,000
100,000 -

8,000 -
0,000
0000 6,000 -

g ngel Lhin-d
40,00 1 n2ol 40007 nzol
20,000 + A 2,000 + =AY

o A——
0 !
-200m == b
-2,000 -
-4,000
300,000
250,000
200,000
e 150,000 msol
LRl 100,000 m2d
" BE
50,000 -
0 : :
% o
50,000 1" g5 RN
Pic) >
-100,000 %
1 ¥

41-ANA AT LFHATE A= - FARE 3§

S [E 4-3]0.2 2=3g )

[ - ]
900,000 <
800,000
700,000
600,000 ©
500,000
400,000 - LR
300,000 mE2
200,000 nELY
100,000
0 ' ' : .
I S
wy X
T T
% % ,m@f

[
o
"?
X
>
o
[

-44-

Collection @ kmou




oy

A, A

al

o

299157 o] 3= .

=

o

[£ 4-23] A& - 74 13

<t o [{e] (e} o~ (e} o o [ep] [ee] [ee] <t (o] (aN] o~
(o) © © o (@) — LO (o) 0 © Lo © < — [@N]
S| =SR[N ® S| =~ N| S| @~
© [@N] 0 — <t (ap] (ap] [@N] 0 — 0 0 (o) Lo
=T [@N] Lo 0 — [@N] o <t (o] (@p]
‘w_l | — | — | [@N]
)
X
[@N] 0 o < Lo — [{e) o~ 0 Lo 0 LO 0 — o~
Lo | o olN|lo|lAN | | O |1 |N|F ||| ©
R RS R S| |~ |aq|= YIS |S|n|=
UE — LO ({e) [aN] <t <t o 0 — (2] (o)) (o] o [@p)]
Qﬁ (aN] <H [@p] [{e) [@N] [@N] — [@N] [ee] <t © Lo
2l | — Y © ~ | S
T | — —
o]
il
[{e] [{e) (o)) o — LO — ({e) [ (o) o 0 (@) ({e) (2] (9]
—_ (o] Lo Lo o o o Lo O o o o~ [aN] o (@) (2] (o))
K| 2N 0|QIQ A= N[N0 0SS |8 S |x|©
UE e o) o <# — [ 0 0 © © [aN] (2] o~ [{e] © <t
[aN] <A [aN] Lo <t (N (@] — — (ap] [@N] [@N] [@p] <t Lo
HW — — — < o~ (o] QM
—_ —
o]
o
— 10}
E > o
o z : 1k 5 | 2
r T | ®| T |7 | =T |0 e i ey
ek
X ofF | oF | X | o o | 7 HL‘N_I iﬂEo
o X iy T
il E|
X ﬂ nn__mﬁ
- o el il oo
e of g X o < ge m
* Ry o = o & T
3 g g <3

4.3 AU 2d v i

431 Avgle 44

Adeles seAE Qe
g o] e Ao AFH P FF LYy

-45-

Collection @ kmou



& om@th AuEe 2& A el BE Aoz AF HHHME P
&, WESHUE, J1 NS guse Avee 3 AFAHMG FFgw
of the o= Byt

7) 4 <]

© 39 A @ zhgn] A aAE 2905 R0 R AEHUL AA ANER
Hlg Az 29950 5 A Ao 62.45%= THE ]
stalom, ol F AS EAHlE Aakdo] 29.25%2 AAs T A

el wlmsty ZAgu Wkelo] 6359%F AA STt o= FABEAY Az
18 1359 53dxkele] oF 21.8%E dxH3t Zoln.

jud

[£ 4-24] AQEFH G A7

e HY
2} 8- H W EAAN A
Augle 1 1,842,973 33,604
1,876,577
(62.45%) (1.14%)
W FALIH] & AL &3] & A
Ay 22 211,575 863,117
1,074,692
(7.17%) (29.25%)
2 ) ZHA ) A
Alge] 23 1,876,577 1,074,692
2,951,269
(63.59%) (36.41%)

U, =53e F7F= 50% Adsk= Al Blst

-46-

Collection @ kmou



[ 4-25] A% 19T A ERFHE

({e) [@N] 0
— (o] — (o)) — 0
o | &~ o’ | © o) | =
U | o | R A | ®
— [@N] o
= = =
X X X
= & 3
o | ol | M o) |
oE ) oE = oF N
— [aN] o
Lo [@N]
— [aN] —_— — —_ N
o | D do o” | © or | ©
=== TR T8
- —
ol wa 2
et Imnmle
‘_Igl o~ Ne (@]
Ml | 8| =53 o 8
e~ | X 7 s
ok | & of M oF m
< (o)
Grll = o W o2
T | |E | S i
7° ™ -3 —
of g g
o | o | -
X || S| A |3 el BN}
oE < oE — oF g
— —
— faN| 3e)
™
oy = =
< < <

mATte g Ause B e 18 Ae - 2 2 of & o Fgu),

bof w<18}

AR 2A7F FASEAS A 1357kl B]S

=i
=

o Mot o] Az

ol

A=z} 1069 0 7 A oF 29uk o] A

=]
=

[ 4-26] Al&-F4 13 50 &

2 5 S
o) | @ o | & o nﬂ,
o & o | Sl
__ [a\ __ o~ _ —_
T T T
q 4 q o
2 3 2
o | = o | = ol e
of | 10 ok | @ oE s
< ee] —_
18 — | = — | %
& g2 ol | &
TS| | <
pa N ~= | — o~
»AE o
< B b
1o i) ~
1818|4878
ENE-ERE-S = | o7 | % o | =
Flg| k|G| |*|g
=t o o
DK el | R
T |8 |E || S A&
7 A ) o
o 2 w
0 o NI
— o [o.0]
K|l | & |H || 5 el ]
oF | & oE %, of | 12
~ <
— o N
o ol 3
oy ™ ™
ey = =
3 < <

-47-

Collection @ kmou



g wel 7 BRuE Azl WES nATA Prh TAREAINE Al
W ERAZI G WZE A [E 4715 2ok AFelA Holxo] welng
gH) gol 30% F/HAS W, BRUG ALEES -9T6%=AM oF 28827%0] FoIE
e+ g
(& 4-27] FASER F7lulo] e A= B4
Wl : 9
0% 10% 20% 30%
91 2l &
34,318,712 37,750,584 41,182,455 44,614,326
283 Hl 184,297 174,689 165,080 155,470
A A 3,360 3,360 3,360 3,360
L FAFILH]E 21,158 21,158 21,158 21,158
A3 E58] & 86,312 86,312 86,312 86,312
gy 295,127 285,018 275,909 266,300
442 AFEYE BE AFE A
e AFRPE 11500 o] thate] 30% ~ +30%W9) WelA WAE BAG
A (% 4-81% 2ok Ao|Ael o] -033% ~ +033% = W= AL L &
glom, ) 9749 Fgo] WASE A& & = Yok

Collection @ kmou

-48-



[¥ 4-28] A FEFEY BE A7 24
49 A

&

-30% -20% -10% 0% 10% 20% 30%

811,835 | 927,811 | 1,043,788 | 1,159,764 1,275,740 1,391,717 1,507,693

A} 23 H 184,298 | 184,298 184,298 | 184,298 184,298 184,298 184,298

AF A A 3,360 3,360 3,360 3,360 3,360 3,360 3,360

WFALRE | 22,132 21,807 21,482 21,158 20,833 20,508 20,183

A EReE | 86,312 | 86,312 86,312 86,312 86,312 86,312 86,312

Ea 296,102 | 295,777 | 295,452 | 295,128 294,803 294,478 294,153

A
1M 38,0007 ol thake] +30%™ 91 WHeld W= EA4siglen, 1 A
4-91¢} o] yetoi ek 1Mzt Al 30% S7kete A9, 7

i

4.43 QAN ALo] wE uge

E:3
v Ao Murdo=A Fef 2958k Bt Hof 15.37% F7lshe s &
At
[ 4-29] Q14H] 5o & U= &4
w9l - 9
S 0% 10% 20% 30%
38,000,000 41,800,000 45,600,000 49,400,000
223 ) 184,298 199,418 214,538 229,658
W F A A ) 3,360 3,360 3,360 3,360
WEALILH] & 21,158 21,158 21,158 21,158
AL3) &5 & 86,312 86,312 86,312 86,312
27 295,128 310,248 325,368 340,488
A7) A= B QAN I} 15.37%, F-AxFHE 9.76%, RIS 0.33% <o
2 s vetvde AS ¢ F don, R Adse FRISEAEA =99
TAA FHoeR g, FAAFHE 2 RIS ZVIE FASEAETA =Y
of BAA ZHoz Zgsht, Axdnlel Aol Hlste]l HA NS & 5 ok

-49-

Collection @ kmou



4.5 NAY 1

ST

e A=

S

e g &S A

™

| —

1

%

21.8%° =w7nlE 4
Ve o™, HHH] oA

-

)

a3=

1

=

Z
Hlgo] o AZddEE EAo

39.47% A

=
T

she] FQISHEAER

S

| —

)

A}, fFRlstEAbE o]

SAAe wmu ofue), 2 ulelA

12.22% A

il

)

F ICD$} 9] ICD7He)

P

A,

kel
=

il

|

A
R

=
=

Ll

44

]

13 =),

2%

o]

ol

T

o7 HoAT

w
B

il

bo

-50-

Collection @ kmou



AS5HEAE

AT

&

—
o

oju

oy

N

e

309k el mlHd art o

ool

H] 30% Q1744 oF 34ntle] Hl 8™ EITE e

o7 AtRHTH

3 7}

Q]
=

al
=

o] &

[e)
R

el
SELR

& A

=

Al shE A

ég

AT A=

T/

e ulg

2}

i\in

o

At

=i
=

A7 AYORE MY

B

b,

HEI Bas

o}

-51-

Collection @ kmou



1

A 2
sty 19712 9

AZ17F HRAFUS

&
ox

B!
H

A A 23 oAFUTE 197] &7

71E0°] @eol e 571

Ho
ol

e

-

O 2 FHAHI Wt

i

1

—

0

NS
T
T
H

AN AR

ol

daduye. =a |

=

g A & =AM ey 7

gy,
AT FAA AR,

dAdisld MBALZ], AL H2E A

Ut

{0

o

tol FAA ZAZUS. A77HA & = A

J|

==
L

4% o

i~

Ao,

®
<

ol

e

]

201613 07

-52-

Collection @ kmou



Z 3R

A, 2015, “AsAd I FFBER A Q] ICT abde] v=id” , RSV <X

A5, A, 2014, “AFak, ojAls HAAW” , alHE M Al
A 5, 2011, “2010=E20F AR {9 FA¢ Hr} | S2unEIFT

AEA, PE), AW, A, 2011 “LENE FARAAY AL A7

BEE, 230, 2014, AR ALFY AFA /&N $F | KET 2vkest

£33, 2013, AEFY AFA € TP @IAAE

o| A, 2015, “A&FHA &

Z3A, ol FH, 2007, “2007d M= aFEFHE FAF Fo] E47, Fd=uFd
T4

A57], AATF, 2015, “AlA FR7I 2SS AW SN 2ET, g

ad, A, 2012, “IHAFFHIHE ol8T FAEFEY A F HIE
A7, A A 2012 A28 A4 1-37

James M. Anderson, et al., 2016, “Autonomous Vehicle Technology: A Guide for
Policymakers” , The RAND Corporation

ARG S, 2015, AHEFY Hl2U 2 HES] FHHEIA, FAA

AR A, 2012, AEA ARl - FEMU, AR BT

FETEY, 2013, TEAH FARAAA, FETEY
FETFY, 2011, BFAH FARAAIQLD, FELFF
FZHARARATY, 2012, HIWFF] B4 WA
FFREFATY, 2007, HELEAA R AT D FFE AA
T wEATY, 2007, 20059 WEALH] & A

IMO, 2000, Study of Greenhouse Gas Emissions From Ship
http://ex.co.kr (F+=F=ZF AP

-53-

Collection @ kmou



AANE, 2o A& FY A5 W, 42 2 WA F}

Al

’

http://www.itworld.co.kr/news/95774
AAAE, “AgxYols, A&FPa =2 &3 38”7,

http://www.etnews.com/20140525000041

http://techholic.co.kr/archives/33304

http://techholic.co.kr/archives/33304

http://fleetowner.com/equipment/autonomous-vehicles-what-fleets-want

http://www.digitaltrends.com/cars/auto-insurance-self-driving-cars/

http://www.prnewswire.com/news-releases/autonomous-vehicles-could-shrink-us-pers

onal —auto-insurance-sector-by-60-percent-kpmg-research-300164425.html

-54-

Collection @ kmou



(“)Collection @ kmou



	제 1 장 서 론 
	1.1 연구 배경 및 목적 
	1.2 연구 내용 및 방법 

	제 2 장 무인화물자동차 개발 현황 
	2.1 무인자율차량 정의 
	2.2 무인자율차량 주요 기능 
	2.2.1 환경인식 (Perception) 
	2.2.2 위치인식 및 맵핑(Localization) 
	2.2.3 판단(Motion Planning) 
	2.2.4 제어(Control) 

	2.3 무인자율차량 개발현황 
	2.3.1 미국 
	2.3.2 일본 
	2.3.3 유럽 
	2.3.4 한국 


	제 3 장 무인화물차량의 물류비용 분석 
	3.1 차량운행비용 
	3.1.1 유류비 
	3.1.2 차량비 
	3.1.3 유지관리비 
	3.1.4 인건비 

	3.2 교통시설비용 
	3.2.1 도로이용료 
	3.2.2 차량세 

	3.3 교통사고비용 
	3.3.1 보험료 
	3.3.2 교통사고 피해비용 

	3.4 환경오염비용 
	3.4.1 소음비 
	3.4.2 대기오염비 
	3.4.3 교통혼잡비용 


	제 4 장 유·무인 화물차의 물류비용 비교 분석 
	4.1 가정 및 조건 
	4.2 물류비용분석 
	4.3 시나리오별 비교분석 
	4.3.1 시나리오 설정 
	4.3.2 시나리오별 비교 

	4.4 민감도 분석 
	4.4.1 무인화물차량 추가비에 따른 민감도 분석 
	4.4.2 차량보험료에 따른 민감도 분석 
	4.4.3 인건비 상승에 따른 민감도 분석 

	4.5 시사점 고찰 

	제 5 장 결    론 


<startpage>11
제 1 장 서 론  1
  1.1 연구 배경 및 목적  1
  1.2 연구 내용 및 방법  3
제 2 장 무인화물자동차 개발 현황  5
  2.1 무인자율차량 정의  5
  2.2 무인자율차량 주요 기능  10
    2.2.1 환경인식 (Perception)  12
    2.2.2 위치인식 및 맵핑(Localization)  15
    2.2.3 판단(Motion Planning)  16
    2.2.4 제어(Control)  16
  2.3 무인자율차량 개발현황  17
    2.3.1 미국  17
    2.3.2 일본  20
    2.3.3 유럽  22
    2.3.4 한국  25
제 3 장 무인화물차량의 물류비용 분석  28
  3.1 차량운행비용  29
    3.1.1 유류비  29
    3.1.2 차량비  29
    3.1.3 유지관리비  31
    3.1.4 인건비  31
  3.2 교통시설비용  32
    3.2.1 도로이용료  32
    3.2.2 차량세  33
  3.3 교통사고비용  33
    3.3.1 보험료  33
    3.3.2 교통사고 피해비용  34
  3.4 환경오염비용  36
    3.4.1 소음비  36
    3.4.2 대기오염비  37
    3.4.3 교통혼잡비용  38
제 4 장 유·무인 화물차의 물류비용 비교 분석  40
  4.1 가정 및 조건  40
  4.2 물류비용분석  40
  4.3 시나리오별 비교분석  45
    4.3.1 시나리오 설정  45
    4.3.2 시나리오별 비교  46
  4.4 민감도 분석  48
    4.4.1 무인화물차량 추가비에 따른 민감도 분석  48
    4.4.2 차량보험료에 따른 민감도 분석  48
    4.4.3 인건비 상승에 따른 민감도 분석  49
  4.5 시사점 고찰  50
제 5 장 결    론  51
</body>

