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{Summary)

— |dentification of service environment and strategy through technology
development and trial operation of elements necessary for autonomous

Purpose - , . . . :
driving car based car—sharing service, and estimation of test items and
key performance indicators for future demonstration project
— Development of autonomous driving system for control(operation) system, inf
rastructure related communication(V2X) application
— Development of HD map for test operation site and autonomous driving precisi
on positioning technology
— Development of autonomous driving recognition technology using autonomous d
riving car-sharing based sensor fusion technology
— Development of autonomous driving judgement and control technology for road
safety driving
— Development of HD map production and operation technology in test operation
Contents site area

— Development of autonomous driving based car-sharing system interworking wit
h main control system

— Study on development and operation strategy of software(application) based
on autonomous driving based car-sharing service

— Experimental environment setting for autonomous driving based shared trans
portation

— Establishment of demonstration strategy for car-sharing test operation

— Study on the performance indicator and utilization plan for autonomous driv
ing based shared transportation demonstration project

— Development of C-V2X based autonomous driving car-sharing system(more than
5 autonomous vehicles)

— Development of autonomous driving based car-sharing service control system

Development Results )
and infrastructure system

— Study on construction of service system for demonstration project of autono

mous driving based shared transportation

— Establishment of environment for public transportation service based on aut
onomous driving vehicles and development of business model of service

— Reducing social costs by eliminating public transportation demand-supply i

Expected Contribution mbalances

— Securing future growth by entering new market

— Establishing source technology for smart mobility innovation in national de
monstration project “Smart City Creation Project”

A
Keywords utgz\c/)i;ngous Car—sharing Control System V2Xx HD map
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Global LIDAR Market Size and Forecast,

2015 - 2024 (US$ Billion)

022 2023 204

)
e o

2015 2016 2017 2018 2018 2020 2021

Source: Variant Market Research
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ZX: Variant Market Research

2012-2020 Automotive camera revenue forecast (in $M)
by applications
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- Device id, Start Index, End Index, Time-Stamp, intersection info, Traffic Light Count,

Traffic Light info Link ID, Traffic Light Position, Status, Movement Status &
43
T Is Value
Message Name Sender Receiver
1 I e 0x01 CUSTOMER_POS HMI SNU PC
o HMI 4= Ox02 HMI_SIGMAL HMI SNU PC
3 =S HE 0x03 TRAFFIC_LIGHT_INFO HMI SMU PC
4 GPs EE Ox04 GPS_INFO SNU PC HMI
[19 8 UEANZ Z2ZEZ T2 $572 o 45 55
O V2X AH FF4 55
- o] ZREZS VIWte R 411, 2, 3 78 B A X9
Header Body
Field Magic | Sequence | Size of | Device id Start Index | End Index
name word Number | msg
Byte 1 1 2 3 1 1
length
Value 0x01 | 0~255 6 MAC Addr. ot | 1~10 (8% | 1~10 (&
2| 3byte Z index) Z index)
Header Body
Field Magic | Sequence [ Size of | Device id Start Index End Index
name word Number | msg
Byte 1 1 2 3 1 1
length
Value 0x01 | 0~255 5 MAC Addr. | %%  index | BRZ  index
319l 3byte (default = 255) | (default = 255)
Header
Field name Magic word | Sequence Number | Size of msg
Byte length 1 1 2
Value 0x03 0~255 26+(33*Traffic Light Count)
Body
Field name | Time Stamp
year month | day hour | minute |second [ millisecond
Byte length | 2 1 1 1 1 1 2
Value (yyyy) | (mm) (dd) (hh) (mm) (ss) (sss)
Body (A=)
Field name | Intersection Basic Info
Intersection Position Traffic Light Count
Latitude Longitude
Byte length | 8 8 1
Value dd.mmmmmmmm ddd.mmmmmmmm -




Body (A=)

Field Traffic Light Info

name | Link [ Traffic Light Position Status | Movement States
ID Latitude Longitude Current | Time to

State Change

Byte 8 8 8 1 4 4

length

Value o2l | dd.mmmmmmmm | ddd.mmmmmmmm | 0,1, 2 | - msec
&a
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O A&F8 76k 7hAo g AH| 2 FA A ~"lol] A& EF-2 SAE J27350|9, & wA]A] Ao x2
Bdo]H A A (PVD)E 4 &39 &
ProbeVehicleData A Bk
msgID | A A 1D SAEJ2735 PVD ID
ProbeSegmentNumber
Descriptivename CITSOBE-0001
VIN
vehicleldent ownIeIr)code random
VehicleType
VehicleClass OBU°l 984 AF&=
DDatTime
long GPS A% AR A&
lat GPS 9= AR A&
elevation GPS 1% AH A&
.. headin
FullPositionVector pesd GPS S +A B/ A AGAN1(EE)
posaccuracy
timeconfidence
posconfidence
speedconfidence
HazardLights vl 45 2 FAH B11(845)
StopLineViolation A A A Rk w22 GIDAAA €9 GPS 9% W3k vlw
ABSactivated ABS #% B#o)= gtglo] 0olA 4o]Ao g WMIH HE
Traction ControlLoss ARl A o] E7} w2
Stability Controlactivated A B4 25 AL
event Hazardous Materials =4 w29
¢ | Emergency Response N5 AF OBUY 98 AFE&Eet SFTT IFHE FF
HardBraking FBHolm  |BHolaE A& 29 £=7) 1IKMHe A 24 | 49
LightsChanged Zhako] WA 2AFAE 11 (3% vdS)
WipersChanged olols W7 v X
Safety FlatTire Efo]o} ¢ RF &7} < 4Km/H Eo] dUA S
Extension DisabledVehicle A A=A ZZEX0, 71019120 ¢ A%
AirBagDeployment of o] 7 7Y Rk
GetOnDown < 5k=k £ 57} 4KM/H & °l a4 A9
Trouble o) B2y OIEL% AR by £ =dUKmH 7§
HardDeceleration 544 HEol3 &5 AR &1 2345 % 14Km/Hol Y 74 7 -
extev HardStop F A=) BeolaE /\}%% Ddﬁ i%‘r@; UKmfH o1 24
Snap ents 450917 ¢
Shofs HardTurn kil 2% 15Km/H o] £=5 #FX3 45° W=7 %
o =9 15Km/h ot £E5 FAHEA T2 60° W3l=
UTurn Rl 7
Roadwork =274 OBU A= " Az Sx9 29T IFHE 2%
lights s A% A1 (RAS)
lightbar A3 s +GTL JNFHE 25
brakestatus Beol= dH A FA B6 (B o] Z7H])
throttlepos 22E N=& A FAHRAXZE)
gpsstatus GPS g GPS 41 AH)
transitstatus <% A T g4
acceleration 29 7tE= %23 7}4 = km/h &9
VehicleStatus worklanes 22 E2FY A2 ALE
curlane AR A= AAAE (map Data 9 W)
vehiclecnt 2} &4 ZYBSMO 2 A" xtek g4
id AB]2~ HE Aul2&3 £4& 98 dAFI
msgid HAA id Aul2~a37 £4& 8 dAFIT
servicelog posid A id Aul2g3 B4S Hs] YAIF7)
event OJHIE Aul2&37 £4& 8 dAFI
time a2 Al Zh Aul2a3 £4& 8 dAFI
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fehi Py
”\«ehlcle,on Type Size of Msg. 2 SequenceNumber

2007 n

2007 3 158

Device ID{little) Start Index End Index

'm:.\ 1 [

Device 1D HMI Signal

60 I

Year Monith day minute cond millizecond Intersection Latitude frtersection Longitude
57863 8 6 10 | o 6.1816+ |-2.2406

Traffic Light Count |_|“k D Traffic nght Latitude Traffic Light Longitude Status Current State Time to Change
B : | -5.2605 |4.899E- 1 167772 4044009

year(‘ilttlﬂj Monthilittie)  day(little) Tsour(lmle)m|nute(||tllessemmj(lrrtlebmlllwmnd(il‘tlﬂ Loiltude lntersec‘bemlitﬁ“] Longlmd-elntersecbunfllttinJ

{20 8 |16 10 10 43 o 137,360 126,714
Trafflc ught Counti/ittle) Llnk JD(Jm:Iel Traffic Light Latitude(little) Traffic Lnght Lengitude(little) Statusflsme; Currenl: State(‘httlejfme to Changelittel)
i 5"‘“29 ':3"36‘3‘ 126714 | 3:13
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= i " o p— : e
Target P o~ &0 132 |0 ,;,FE riia_-‘?' ';ET
27.0.0. Year Month  Day Hour Minute Second Millisecond
2018 o B f23 (24 (25 (Mo
Target Port : .
2005 , Latitude .LDngItLIL'IE F_f—hc_'_'._‘achngr (deg) : Speed (km/h)
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O &ugls 7lsd RE 725
Layer Function mode
Autonomous Passenger O Passenger X Passenger X
Driving State ;
Mode Target station O Target station O Target station X
i
ACC&sMC ACC SMC Stop
Mode (SNU L3l FHASE T3] (driver comfort considered
T 2y E'g') sliding mode control )
[19 93 dugF 7IsH A&Fd = 2]
O FAI HE ARAC] B4 HTo| W mE LR
- At "ot & AEFH AF(FAAA 5 23 - & I =R A
[ output : AD_state_indicator (1=Person_in_2_target , 2=Person_out_2_target, 3=Person_out

_no_target) ]

1) Aol §5dla A&F3 Foltl. (Target station )
2) Atgol fla A&F3 Fo|t} (Target station H - & W& A3
3) Atgol 1l #A&-F38 Fo|t) (Target Station ¥ - & ¢l 43

O Aol upe}

- ACC & SMC
[ output :

shelAlel 7o) RES T

BE Lol de@ 37he] 2= vir ACC & SMC 2= T4

Start Station(1-10), Target Station(1-10), HMI start signal(0 =2} 15%), ax desi

re, station to Target station, station error, velocity error, SMC mode on (text indicate), ACC mode

on (text indicate) ]

O 7]% " Labview 7FA 3} ¥4 A 9
- FellA AFE mE g 7Eel wel &AM grolle e FHolH Al AT el dig
W5EE JpA g BtE S BRE gy 12 A8 £AR AF SAEAE GAN 2Ee A o)
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w4 Ho|
Input output
Start_station Bk -3 by Start_station 24 5 9%
Target_station a7 23 2N Target_station 2 =& 4
RS ey SR P, O=EAESA 2 EBA
rEAL T Al DAL | LAl
. == T A " == T i,
HMI_signal joZShEaT Ea B HM|_signal 1=EHESR S &
QA T $4Y YA 1 4]
Traffic_Light_pos tat, ton Ax_des !a_cézzetudmﬂ desttearceler
Current_State 1-4 L 2 _Target_station Target station 18] A2}
Time_2_change { ~~ msec} Station_error {rm)
HMI signal Velocity_esrror {m/s)
Start Station  Target Station (0=arrive, 1=start)
Iﬂ |0 o H #
Length to Target Station SMC mode on SMC mOde on
lo ACC & SMC mode - - (test indicate}
Station error (SMC)  Indicator e mode an
0 ["ACC mode on” ACC_mode_on (test Am’j. etc‘m
Velocity error (SMC) AD state indicator SE i ICS'S} -
0 |"Person O , Target X" 1="Person_in_2_target
B sieibe fnficaton 2:.’Person_out_2_5:arget )
X . 3="Person_out_no_target
Fig. Labview interface (test indicate)

(27 94 7FA 38} i Aol

=z

-ﬂ

A

’

O duIUE B BEE % H

Passenger X
Start station O
Target station O

If length 1o ste! sicion > 30m,

& & Sfop_sign=1

=2 S Ae A

¥ length fo start station < 30
& & Stop_sigh=12
&& HM! signal =0

ACC mode SMC mode

F lengti vo sicwt station < 30m
& & Stop_sign=212
&& HMI _signal ==1

Stop mode

ol

’

If start srion~=10

& & lopgel siation ~=
& & Stop _sigin=—

& & HMI _signal =0

Passenger X
Start station X
Target station X

@

I stopt station—20
& &torget station =
& & Stop _sign =1
&& HMI signal =10
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alt)y=ra_(1-8")*

"

l 2 9})} 92;# }

V)=V, +3.6ra t.0° —— +
®="7 ””"9{2 (m+2) Q2m+2)

[ ———

1 2 91'11' 92}?} }

S()=V,t/3.6+ra 6 | —— +
6 (m+2)(m+3) (Cm+2)(2m+3)

Time since st of masnoeyws {5}

V =initial speed(km'h)

a = maximum deceleration rate{m/s’) 8=time raﬁc(B:t-\t: b
E t =deceleration time m =model calibration parameter
E 1
(12m) ™
r=model paramefer, r=————
4m

a 2 4 o [ L] 12
Terne $ince slart afmanoeuve (1}

Fig. Reference model Ax & Vx
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et)=S_()—S,,..(10) Error

s(t)y=e(t)+A-e(r)

Sliding surface

Lyapunov function

P (s(t) %s(rf

s(t)=e(t)+A-e(t)=—K-atan(s(t))

u=a_. —A-e(t)— K -atan(s(t)) - Equivalent control Input

A K - Tuning parameter
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Fail occur

ACC Ax Failsafe Ax

i T rﬁt T T T
'g -“/ \"'L
2 20 P '-.1 4
o wh & X .
o 4
= 3

0 . do y | |-"- L L

o 500 1000 1800 2000 2500 3000
Step number (-)
4 T T T T T
..p; weenamnas Yehicle Ax

o 2 ' -ib%f?\i‘;i_ JL Contrel Input | <
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T s Value 48
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2 HMI &= 0x02 HMI_SIGMAL HMI SMU PC
3 H=s BE | 0x03 TRAFFIC_LIGHT_INFO HMI SMU PC
4 GPS E& O0x04 GPS_INFO SNU PC HmMI
(A% &3 A $54 47 71E]
- A AR
Header Body
Field Magic | Sequence | Size of | Device id Start Index End Index
name word Mumber msg
Byte 1 1 2 3 1 1
length
Value 0x01 0~255 5 MAC Addr | 8F%8  index | B8F  index
5|"?'| Sbyte (default = 255) (default = 255)
[ Ar 3 dA 7]1E]
- HMI 415 +3
Header Body
Field name Magic Sequence Size of | Device id HMI Signal
word Mumber msg
Byte length 1 1 2 3 1
Value Dx02 0~255 4 MAC Addr 39 | 0x00 (2 R)
3byte 0x01 (Z2')
[HMI 2= =5 AA 71%]
- NES AR 3
Header
Field name Magic word | Sequence Mumber | Size of msg
Byte length 1 1 2
Value 0x03 0-~255 26+ (33*Traffic Light Count)
Body
Field name | Time Stamp
year month day hour minute second millisecond
Byte length | 2 1 1 1 1 1 2
Value (vywy) | (mm) (dd) (hh) (mm} (s5) (s55)
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Body (A=)
Field name Intersection Basic Info
Intersection Position Traffic Light Count
Latitude Longitude
Byte length | 8 8 1
Value dd. mmmmmmmm ddd. mmmmmmmm -
Body (A%
Field Traffic Light Info

name Link | Traffic Light Position Status | Movement States
D Latitude Longitude Current Time to
State Change
Byte 8 il il 1 4 4
length
Value okl | ddmmmmmmmm | dddmmmmmm |0, 1, 2 | 1 (Green) msec
= gnl mm 2 (Yellow)
4 (Red)
HE5 gr +3 44 71F]
- GPS AR 4
Header Body
Field name Magic | Sequence Size of msg Device Id
word Mumber
Byte length | 1 1 2 3
Value 0x04 0~255 32 MAC Addr &%] 3byte
Body (A=)
Field name Time Stamp
year month day hour minute second millisecond
Byte length | 2 1 1 1 1 1 2
Walue (yyyy) | (mm) (dd) (hh) {mm) (s5) (s55)
Body (A=)
Field name | Position (GPS)
Latitude Longitude Heading GPS Speed
Byte length | 8 8 2 2
Value dd.mmmmmmmm | dd.mmmmmmmm (km/h)
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Body (A=)

Field name Car

Car State Car Error Break time
Byte length | 1 byte 1 byte 1 byte
Value =3 F (0x00) Y (0x00) = = (0x00)
=HE & (0x01) Ofl2y 24 (0x01) MRAl = (0x01)

(A AR =5 AA 71¥]

[J &4 %9: Internet 345 &34 2= W7 PCe HMIZE 41 433
O ®WAIA $5: HMIE= UDP 202 2 5 PCo WA A $5:4S B 45
[ WAl A] A 2] Packet WA 1 BHS =3 AR BR
O 2% 3 48 F34: HMI W ¢85S 3 A% 238 4R 3
O A% &3 4R dd HMI iy Suess 5 A% &3 48 3
SwTamtr e

adevice®
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Mework Module
Lt
Cartetwore | | UpPpwiny | e

Module UDF{Wired router)

[29 119. HMI-AF&3E A=)l 4 &
O HMI-## PC3F A28l 14
OvEYa ZT2EF 74
- UDP ZR2EZS /f2sto] local EY A B34S 74
- Internet & &3 HMI-*5F PCIF WA A] A 43

I R B !

- Packet "IAA| Protocol& T-/d3te] A wAlA] A& A|~dlE F4
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O A8 2= PC AMY
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- CPU 242 9 2JA A Intel ZAM / Windows 10
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- V2X AlEYolHE S8 AHH 0w WA A 914 4R

O HXEHRA
] IP / Port 3+7% T4
1. # PCe IP F24 8l




(121%3 H 82%)

2. HMI9] IP &2 9l
3. A%k PColA 2004 Fel@ P F48 §ste] Ze g A4
4 HMIGIA 1olA 818 IP 428 dele] Zead A4

0 44 WMAA e

( wamsa ) g 2

- " A9 Packet WA A Protocols E3iA F241 wlA A &el

( L L= e 1 #AA sle] 74
= 2l AR E EA sk WAA] D A
v O vAA 257
( oo = ) - BAE AR IDE BEA, dolE BF Z2EZ A4

O dlolg g &4
( OIS g 24 ) - g9 22 wekA doly g 24

w4
( HE2| 5T )

O

- BAE NS uR e A% s

[ PC 521 WAIA] &1 HA] 4 %]

[HMIeT A =413 o

27 Fe8=

O A 914 AR s

- AR 91A AEE wAstel A g 94 gR

O A 914 AR s

- AR 91A AEE EAstel A g 94 R

O A el Ar s

- AR GE AEE wAstel AR dE SR, SaledE)




(QPARSES

X 83%)

o A&

T3 FhAdl " An 2~ HMI
O F7F 2% s &3 2F &3
- Heading RE E3H

_}'%]: Hg‘go]: bl =
- Heading A29} £% A sole Ba A4 olF of% A 2 A
2.4 XAt2Fd FHOE MEIAE 2IEF Ml A|lAE +
g | O AETH A AU SR 0 Y ABE F1% HMI AL
T O A&Fd FAY AT 2 =HS oG e solx AT
O HMI Ay& e 44
O 24 95744 =ashe sdely Az
# AR & E Service State oJWE & HMI
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1 a7 g -
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[3 11. HMI—Server 7+ A4 API]
http method API Description
get /reservations HMI 3 doF w7
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	0.[최종보고서]자율주행기반 카셰어링 서비스 시험운영 연구 최종보고서_최종보완_수정
	개요
	(내용없음)
	가. 주관연구기관(SKT):
	(내용없음)
	가) 고객을 위한 차량내 편의 기능 제공이 필요함
	나) Tablet 형태의 Display에 고객을 위한 다양한 서비스를 제공
	다) 목적지까지 남은 시간, 현재 위치 및 차속등의 정보를 표시, 환경 인지 정보 표시 
	(1) 출발버튼 및 하차버튼등의 차량제어를 위한 HMI의 필요성에 대한 검토

	라) 예시
	(1) 출발버튼 : 승객이 누르면 출발
	(2) 하차버튼 : 승객이 누르는 즉시 가장 가까운 정차 가능 지역 정차
	(3) 고객센터연결 : 이용자들을 응대하는 전문 부서와 통화 가능
	(4) 광고, VOD 서비스 



	나. 조사 계획
	(내용없음)
	가) 자율주행 카셰어링 서비스 경험자 100명 대상
	(1) 일반 카셰어링 서비스 경험 有
	(2) 자율 주행 시범운영 지역(서울대 예정) 내 주 3회 이상 방문
	(3) 20~60대 운전면허 소지 및 발급일 1년 이상
	(4) 조사 기간 내 실제 자율 주행 카셰어링 서비스를 3회 이상 이용 예정

	나) 일반 카셰어링 서비스 경험자 100명 대상 
	(1) 최근 6개월 이내 쏘카 서비스 3회 이상 이용
	(2) 20~40대 운전면허 소지 및 발급일 1년 이상

	다) 리크루팅 상황에 따라 변동 가능
	라) 대상자 시험 운행 이용 시나리오 : 본 제안서의 <자율 주행 카셰어링 서비스 주요 시나리오> 중, 요청 위치에까지 도착하는 카셰어링 서비스, 편도 중심 카셰어링 서비스

	2) 시험운영을 통한 서비스 제공자의 각 역할별 기술과제, 문제점, 수정·보완 방안 등 도출
	가) 시험 운영을 통한 기술과제
	(1) 사용자 요청지와 자율주행 차량의 목적지 오차범위 축소
	(2) 목적지 도달 시, 오프라인 상황에서 차량과 사용자의 최소 거리 매칭을 위해, 차량이 사용자를 분별할 수 있는 시스템
	(3) 요청 우선순위에 따른 1순위 경로 선정 및 유사경로 판단에 따른 매치 (예. 유사경로 = 선경로 반경 내 요청경로 유무  + 도로방향에 따른 물리적 이동거리)
	(4) 여러 유사경로를 고려하여 효율적인 동승여정을 만들 수 있는 경유지 선정
	(5) 실시간 요청지 모수 분석에 따른 차량 배차 시스템
	(6) 차량배차 불가시 차량상태에 따른 운영적 알림 및 챠량의 특정 목적지 회귀 자동화
	(7) 사용자 편의성을 위한 개인 사용데이터 분석을 통해 요일, 시간별 차량 배차 추천
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