J|asiIsEx] F20H 43
20173 12¥ pp.1036~1056

@rAlel 9 AEFY ASA 7% Bu] WL AT
Agean 24 FHos’

A Comparative Study on Healthcare Autonomous Vehicle Technologies between South
Korea and the US Based on Social Network Analysis

A3 7 (Ho-Kyung Kim)*

R
S v, a7 w9
I, o]24 H|7 V.4 =
. a7 54 VI A2 4 A7 A

AFarEgs) 9 v dst Sxte] H5o = ognyt e wet g AxA ool digk #Alo]
=0t wFFHR At Ak S At T8 73S wkadste] kel kA A%
& ER3RE AntE ZEAt 7igo] i Fol), old B A7 # 51d7H2011-2015) k=t v
o] A& AFgat 71eE A7) TS gelshr] $3l AlAQ w4, UEY A v, AlZsl Z
=7} 2 vl AFE et B4, Ak obd E darelES E83 Ry 5 FEAT
JHolM FYATE =RslaL, vl=re] A ¥E A 1F Q471 e WARE Fa o]
A71= 9k, 53] w52 AEFe 7 ATl o] vkt ARFe 5448 g, A 55 F
3 Ak WS ARSI &Sk e ATt XA gl vk, gk aF 2}
SHvto] AgElo] AxAole} AT V& A7t F ol ksl XsE et AV|Edt. 3% 3%
B9l 7|9} -7k QA HelE st AAHS 2t ARS8 Asat Zledde] wEk
ol sl =2Jskict.

ol M

Lo ot

[e e}

JOI'

Helof © At2|HZY 24, HAHAO, ADE XS =T

% EEHSLY: 2017.9.25, ALY 2017.10.11
* st dAAlojn|tjo]dTA AFuS, digitalbrain@gmail.com, 033-248-3131
T B A7 KIST $3RIYMEZ} $388 S2ATAE IR (NRE-2012M3C1A1050726) Aol eJate] o]Fo1xL



ABSTRACT

The rapid increase of ageing population and chronic disease patients cause high medical
expenses, and it led an increased attention to digital healthcare, Smart car technologies for
healthcare have been developing to recognize drivers™ status and predict diverse driving environ-
ments. The present study aimed to understand the research trends of autonomous vehicle
technologies of Korea and the United States through time series analysis, network analysis,
visualization, and comparison between the two countries, The results suggest that cooperative
study needs to be done in common research areas such as driver’s safety and algorithms, It
is also needed to conduct studies and benchmark about liking technique related to part-to-part
and vehicle-to-vehicle as America’s competitive advantaged area, In the US, diverse approaches
of autonomous vehicle technologies have used to consider the characteristics of various age
groups and passengers’ health status through sensor, while in Korea, only one aspect, older
drivers, is mentioned. Implications for the development direction of autonomous vehicle
technologies with competitiveness in considering public health, ethics, and driver’s safety and
convenience are discussed in detail.

Key Words : Social Network Analysis, Healthcare, Smart Car, Autonomous Vehicle, Comparison
of Korea and US
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T g3t @ v A3t szl 191 7§50 g7t STkekE FAlolT). oo 1k
g R o] 75 4 Ak 2 el 7lodske A 2Alo(digital healthcare)of] gk
Wilo] axEaL JrhFHETE, 2015). FEAQ] omAv|2e= Aol whgshd WA X557}
Y= A E A vl o g 2ssgitt. shARE, 2 JE-54] 71 (Information
Communication Technology, ICT)3} AFE2JE]Ul(Internet of Things, IoT) 7]&S &-83}o]
A& Aol ¥ (prevention)stal 7S #elste], X|=H|8F Sale] 11E-& Fole
B3l 258 (personalized) 2~ntE @A o] Mu|2A7F 2438 WAL QITH(AIREA, 2017; o]
5ol AE, 2012). S AREALS] e el Hdtol| e i BEE AP RE A4
(visualization) © 2 A|&3}al, 5 WAl 7154d0] 9l AHE d&ste] 8842
o7 Whdstar qeHE-AIQL £, 2014).

olgft 7l2le] Adekolut Aol g iQlske wEY Fe] seirkle] Wk FHadet
L Q= 2ulE 2R smart car) APgolE FYsiAl 28-Ent Ak kI ALl E A
7171 913 A=A - AQA He 53] AT AFsxHautonomous vehicle or self-driving
car) 71&ol AFE ok AEFY AFsas SR 22 Qlo] Aeat Aa8 FH 3
AL HPS AT, T3 F2E Agety E3ARA 28 o] 7Fsd 7R (T,
2016), B 7le7ded 2HE 92E A o] ZiEskE Zle s okd

273 71ee 2 AFsaE AE A tiEA<0 nlEiE Aikgolth(&7], 2010).
AAI3g ] 201683 AlAZREE 4] (world development report)E 3F5 Akedubrlol] A|chsk
JFE 1A el Al F ShpE A8 AEAHE ALK Word Bank, 2016). o]
g AAA] Bgoll B0, S AN g A 8 g dgo g AsF9 AFAk i
< ot 7t A Z2AE F s AL |EAHREAN, 2010), A S5t
gt 'FEWE 7 A S 552 3 WA Ao R AABHITHEELLEY, 2010). =
Eugie v A 78 52 3 FAE gdisk] Al AT AFsAt Ak 2016
1959 el 2017'a 2799} dog tiF S7MIATHEELST, 20177,

AFsAte}H ICT] - Hgtol whe thaet Jel o] Aatel sl 7] AFsxHelectric vehicle),
AYEI= FHconnected car), F21 AFFsxH(driverless car), QIEH|QIHE A|AE (infotainment
system) 502 WHSIANAL-E AT, 2017), == A58 AFsxHintelligent vehicle)2kal
5 dPAETHOREY: o144, 2015), YHHH o R o] JFES Xt AnlE AR Tt
(o]H, 2010). o2 AEA Sk AFsAtoll= F Al (artificial intelligence)-S ©A)gF

Hir

o= %
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g7 7140l 2 2ol ek Tkt S0 TARE AT AgAe] SAA
3l vl=r wER =2 wEebd=r(National Highway Traffic Safety Administration, NHTSA)
< g4 0FE @M 471 SHARE FESA ST, 2016). HEe] wobders Ak
A Hol o] e AL oulgitt. o] 71l wEt AeFd Asal e dA 28
7Fsg o FE FF 71s7do]l Hagh FEOo R vd ol w2, A B2 AFsAt
7190 a2 £ 7led d83lslal slon, 3 o] Tlee 20199, dids
2025 o]Folt Hgd Aor AFHEH(OEE, 2016).

M2 AeFaY2} Al o] Wiste] tf-33t 71e-S AAdsty] sl A, AFsAkdAl 2 HRE
ANEICT YA 5 Wto] Este] 553 7leridel &Fslal ot A5 st 7
=2 TN 7S Aeletal T8k vl oM = AidE e v AR d&Hr. o]
w2}t S ejela] FREIL Qe A2l A GG AT W8-S AR JiAes
HEe S dofsto], &5 FRTIERk] At &% R&D A 7186l 888 2AE
mhEstal AT RS AAE dado] St

I, |24 w7

1. A0 2 XE2FA XSK 7|2 7

o5 AFsar Bl $7ie) tio] 23zt HA(AdE B I, o7, &2, +AvE
9 B2 sl WAk ABAIL S7hs A AAF R AZtet ARBlEA ot (T3] ¢,
2016; o, 2010). ool AH&Fa AFsate] A7l A FAAZE, AFF Tk, A1
AglAlo], & 39 715 5ol AEHd, AFsat AlE A EY S A= JdEnt
(0]&9- 014F, 2015; A5F, 2016).

53 27750l AstElE 1% (elderly) Ao} AelQl(disabled) 9] o538 3AIA 2
0% dldErt(Fagnant and Kockelman, 2015). 2000 o] % Aa-Fa) (7] thE 2] A7
A= 714 Sge 7IRte R ALF Ve e 7220, 2017) ol Zdizke A
A dFoz AANF o712 B Y H AU AARS ZA3}, 20159 109 A1l
2l “Steve Mahan'2 §%kz} §lo] @02 F2(Google)o] ZlePsh= o A& A2
of] Fofslar, Aul= A 0|tk Wadhaw, 2017). o|2jgt 7= wlglo g 2016 A5
b A= glet SHE AR o= (Waymo)7F S| = AtHGoogle, 2017).
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o9} tiEo], AFat AL ElE AL T3 7S vk 17ddE] W
AbsAE 71Es T Foltk, FAREe] xR sl WAshs 9 Z (driving fatigue)=
A 7S APstaL wEALE HANTIE T8 Yolo g Zgatr|dl x4l @At
2 B3z} 2Fof|A] Ygsic}. - e] AubHF A (heart rate variability, HRV)E #-4]3t
Aol 2w, HGA] 14K o] 3 o] FHE FREr} 7HAIH R vehr]e, o] Azt
< 7o E A Al AT FAo] Fosirhal AMITHAHTE ¢, 2003). 2HF %A
E5-21E BB 3l Ak B 7] (oxygen generaton) S Absaell A-88to] 4 EEe]
AVAgE RS IR RN ] YR E sl S3--3E WAk o3hy 7 o
7H JAYHAJAGRHAE ¢, 2007). B2 & 4 71eS 7o 7] MR e (& =
ZA8to] S5-23E Adsh= AARE v AlRIE ARPEACHFGE <, 2008).
2] 71e] Wle| uet -7zl JEE AR 715 sl A5d At 3-8
MSR(multi scale retinex) €ale|ES o]8ste] A2 &5 AAE 43 &
b Ao o] P39 vhREE AlASHE WHE Al=EAL JTHE BT €, 2017).
3R olre}l At A FIgk Vsl #Alo] iz E| L 9t -7zt
- 2 &5 AHE SAs 575 s 2 AS, ARk Aol AseR AYA grs
Alofah= P #e] Alxdlo] /N Foloho) M 255, 2012). gl B F&] o] BHgh

& GAo] AEFY Al2FE s sl AA AE F ANE F2eto]
AN TS BRUE s AlSHE 7Y Soloh (A=Al €, 2008). B3 9|oj2iE(wearable)
A E o A BAARE Fgste] 7] Aol whel 2314 Al7gelA Ha A
HE WINTIAG A 08 -6 THgste] ALLE ml el BAJehE ZlE® T Fell 3
Al 9, 2017).

72 FAle] AR AHIAE AR AL Qlvt, A&F) kg @50l =2 1%
3 T 2L QR A 9AE adsty] T 27|, FEFF E 9N A7) vhe-& =3
AN SE ZHsto] Hlo|XQF(Bayesian) IEH A 7|¥ke] dare|Fo] /i Foloh(teis 9,
2017). 35 A Ho] AXRAIE Bl 304ke] 244 Adeie) ool I B e dsks a1
stod 2k UjFe] 2id} Soto] vl 25e) FEE BT E AHAR Zhssd Aoltt

(-8 A8, 2011).

of

2
T
o, m.lu;
)

2. XEFY XSkt 2E AT detat ohAlE

A7 ARl el Akl AR 71908 1Rl i TNl - A )



S-S volslH (85 AT, 2017), AT 7L GA9] 7e B T3S wAlstamt
9, 2017), AEFY 7Ie A Il frE- dE-$) AsAt dAte] A dE
otsh= A7t P EHAeH oS, 2010).

ol#fgt 7l&d 49| FIS otehe A Yo, thddt Belx AlVlee] Tl 7HA
< A - A=A wste] digk A7 AP gk UESA A4S F8 A0ETL S
AFEEARA, 2015), AT AFsAtel] tigh &2 7tol=akl Al o] FelFolH
A2 o724 HA2WEE, 2017), AT AFsat Alaret #a s vAR A (Esfu ¢
2 BF)of| w2 APPAS] MsHARFE: o]lA2, 20160 #H3F =27t P =AUt

TEgh 2RtE 2bsat 7] x4 wet SYelx o] AaF AbsAtel| thgh WA
=0 (fxlo}- 21, 2017), FrE e AT Absxtel thet dx Aatel] tigk APHA
EFRS, 2017), v o] AEFE AFsat d-d NI E B o] 34 AR,
2016) = &3l g AU FAER FF dHY] T =9 =AU

o] /H(2015)2 FHHT FEeld] XA o] ZAF(AE S0l 2nE X, 20E QHF,
ZulE AZRE)S B8l EE AAAPRE 8shs Wikt tisl] FAMY-FAH 0T =9
staict. 12y 3] SHES FAH0RE AulE Agat 7les E8eket Jlo] HAE
Ue AR NS =g Sl A ofF HaeRA] da glot

A& AEatel tigh AT e el A3 5 b ket 24E FaL
AT77E AP EojgeH(HE3 9], 2015; Bonnefon et al,, 2016; Fleetwood, 2017). o|&
AollM, FF 4 Y02 AF A7l sl oAl #dell e Faol AlZld
th. 53], 2ntE AsAe Ve §3Y Qi3 ARIE 7€ sk $dgAe ICT 3
JAl, A712F GAE0] 7S ARs] fal IAFQ] FEdSe] 7SSt e E T3
9], 2016; oH&, 2010). AEFY 7| AR Yol 7l =]7] S5 Wt ofa}, AlM-His
A-LdarelE-2bF Alo] T #A 7l Lot thdsly] whiEel trkgt gAlse] T EdTE 2
atn] M= Esh= FAlolth(EHIZ, 2017). HE=, AA FHoi % A 7B gAIQl =
olo](Mobileye)¢} Q1€ (Intel), BMW+ vl F-3EAL dato](Delphi)e} AAISte] 2853
PZo Fx oz sakslar 9JrhDelphi, 2017).

ZAEFE APt 71ed gdste] vjm AAIA 2] B4 e 559 A A 7HA
a2 e}, vl ARE 20159 109 A v]=k AR (strategy for American innovations) ©-
2 9 A A 2okE ArlsH, 53] AeF AsAkE 255 AH-83ksles A dshl
th= AgS BT G8E- AT, 2017). &3 nlo|aRATE 3, ofF F 22H ICT
7195 SAHeE AA 3t AFsAE APFHER], A9, olrolElBY) F shHE olEaL it

v

=
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2 X G 7l SelA 7199 Qi WS etstal JEHERs 3] 9
3 A2 A7 AR FEY B4 (social network analys1s SNA) "hHo] &8531 g}
T2 S48 AEFY Asat ¥ 53] HolEE AR A4 AR AE A3
T2elMe st=so] Alofdotell tigt 7|erdel FFste] 43et S o|HUtk= Aol
i”"]ﬂ ATHeEEA 9], 2010). ol wh}, 2 7]l FF FEStol tiulsto] 2 HE] A&

7rastr| Qs =3 T desitke Hol AEREHY

’\“}E AFsAF AHeFEY et st g ATE e A9, = ofd fopdl A
ZHAAL Q)AL U}t—‘f~ ojd 7l A7ddel TS Fol v=Fe] FEATE B Wlekst
A T S g8sto] getsr e o] Al

—

I, 3 54

3

L84

B o= gl nlate] 2185 AF5at 7ol Alidte] o] g WePElar 9lon k% ojn]
o g Yoo sheAlg Hofelart FE oM, AR A7 542 ot 2t

AR, AeFH A2t 71es THLE, T =2 AFHoR ofH Gol ATINE
o] FHHIL glomn], ojHl HFo] FiHow mFgA|o el vietgict.

A, =3 3] AutE AFat 7l A7 99 A Bk, At §¥le
A 718 283 278 ==

A, A BA, MEZRA, AZ5 9 B 0T 2k ARTlEe] v B 58
AR PRES viEen FFRA e 449 2 7% 0 UL AND,

UL AT AT /A

T 2oke] = 3’}‘45}3’—, T 71% “E‘Xd ke 2Astarrt gt ool AR AY BAY
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HE &8ato] AAIE EAF U ESA 4, AAs 4 9 =71 2 vladTE Akt
gt} 2 Agte] AAFQ] ¥ Al (Od DI 2k WA, F7E] 71H9=E A -4
3}aL, Web of SciencedllA] 7|9]=0] w2 AT =S Fs81L, A& € HES A ¥4
< &% AIAskE Aalslar, ofv] diete] dAIE AR MRS EE

Keyword Data Network
Search Collection Analysis& |——>
Selection & Handling Visualization

Understand

The meaning

(g 1) diojy 24 1

12AloM = 2rkE 2FsAtel AEeE T4 7] 719=S A -Ad7dste] Web of Science
MM F2H AF =2 S8t w3, 71249 71EE A (descriptive statistics)E-A1-2-
T3t

2A| M= KiKwics 883 RIE 45 Fato] T4 71l AR A7 FAIE =531
th KiKwic 7} 2350 ARS8 Tdol5S 71 ER3ste] 7} dojo] SdNIE 9 thols 71
FAE ™ (co-occurrence) HIE -5 A6te], o] o 4o A5 285
Q] 2014).

3ANAE Yutold(NetMiner) Z2 138 o]§3fo] AT =2 FAo}E ulgoz u|
EQA #48 AAIBHY ofd FA9] A7t R HolskeAlE selstont. Atolgho] skt
NetMiner AR QZ% 4 Z2 3L YIEA Yollx] == Alojof] Wgt #alds 7HA 1
e AL, el o2 FolFo] oy o] EdT ¢ I siErt. ol ] 34
oA thefet darglsol A8E 5 k. 2 B olME A whHETE FA3E vl
met w3 ddst it

g

AcHAZIH

S

47 AR AT AFsat 7ee] GNE A% £4S S8 FF olH 2of
X & ATt 7hsskaL, ofH ofol] AT AE FAsord AUA el thE ArPE =3
staa} gt
2. Xtz 3

t|o]El= Web of ScienceollX] g=3 vl=5o] A&F9 7| @4 SCI =& F 3,370
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T8t 2 59%H2011-20159) o] AREFE SCI =2 & 5947102 201139
927, 2015\l 13271 HZEE|QITt, 201430 1377d0] Waxd Zlol| H]3)| 201592 tha 744
shlont, 2012 10471, 201319 1297d0] Wzk=]o], 2011dFE 2015G7HA] Zka e g F7}
FAIE FABEL ot S AT 71eel dial IujellA] X8| A7 Akd o Sfjsa
P & 5 9ot

o]9} H|aate], HZ 51dA7H2011-2015) v=9] A&Fd A A = 7= F 2,7767
oA}, 2011 43571, 20123 53471, 201313 6047, 20143 623702 F53] F7} FAIS
Holohr} 20150 T 7hAaste] 580710] ZIPE|Qict. AtA o g nmoM s A-858 B
77t 7Kt e & o ot

V. 2 3
1. st=22| XIE2Fdl XISkt 7|2 A+ S2H2011-20154)

1) =2 ZEFY 7le g7 FHoet e

G D2 TuleM AT At 71ed ddste] 22 59 5212011-2015) ¥
AT =7l Uehd FAo)9 Wle4E HojFErh taRI(Design), 8 (' Navigation'), 7
(‘Environments’), AF=xH‘Vehicle), H=3- YEL=A('Ad-hoc networks’), A5 Performance’),
d12]&(‘Algorithm’), o]'F 25-(Mobile robots’) o] 7P @o| AFEHAL}. =3 YEY
3 AL GPSO] ARgo] B7FssH Ad] uE A o] ad-hoc UEHA 8742 7Ivke
2, 2 AR} AlokollA B 5= Qe A HaAke] 94| (‘Localization)E F2]("Tracking))
sto] SE Al e As vl MAlBlTE datelEs ovlgthErAlE- ¢, 2014).
P 9](‘Behavior )& AH&F8 arelgelr] BHHoz AMSEI 9l 97t F&) darels
(Behavior based navigation algorithm)S oJu]sh=H)|, 2|7t 2 Hal= 2 7 -3
sto] QIFRE 22271 A0S AFsles AR50 25 s 39 59, & 45

A 8 2 51 =2 vEs FHZ F 0@, 2015).

AgAo] A|2=8l(‘Adaptive cruise control )3} Aol & ]3] (‘Obstacle avoidance’) 7]Ho]

ERabiss



TP AP (Age)H o] B, AT Asat 71ss skt oo, 1L
A Older drivers) ] A1A2 - Algld §24do] e dado] A|7|Hr}, A ?i'—r“’ﬂ’ﬂ‘—;,
A LAe] B9 AAF stell whe AztEy} FolY gl dds Ayt k(i o ke
A Fo Aol UBhiy] whzol, B3 AEA 7148 AREks b glo] 84 fold
(learnability), =84 (acceptance), A (net effectiveness)o] ¥FJE B @ AJo] 7FZ=[ T}
(Yang and Coughlin, 2014).

(B 1) =2 X23d XSkt 71 2 g2 FH0e Bl=(2011-2015H)

Ao L= A o] e A o] Fll=t Ao L=
Design 35 Networks 8 Features 4 Information 3
Navigation 22 Safety 8 Identification 4 Road 3
Environments 18 Crulit]:i tci)‘;lctrol 7 Sensor 4 Modecl(—)[:lr;(()ilictive 3
Vehicle 17 Motion 7 Strategies 4 Obstacles 3
s [ | e T ] e | s [V
Performances 15 Optimization 7 Assistance 3 Wireless 3

networks

Algorithm 15 Age 6 Augmentation 3 Search 3
Mobile Robots 13 Dynamics 6 Capacity 3 Stability 3
Tracking 13 Entry 6 Complexity 3 Strategy 3
Robot 13 Complex 5 Curvature 3 Map 3
Behavior 11 Impact 5 Degradation 3 Time 3
Urban-challenge | 11 Older drivers 5 Filter 3 Temperature 3
Localization 10 Risk 5 Framework 3 Vision 3
Challenge 9 Simulation 5 Fusion 3 Perception 3

2) et=9| XiEFd 7ls AT UEXHI 24

o] AEF Vle w9 AT FAlod] digh vMESaE (29 2)¢F 2t
4, o] 34 (Environments )& FA0E AEFE 2bgo] T IS Q1A8lAL v]X|
eHAl(‘Search)3le] SE 184S -0 R U 5 Sltke Ho] AA=}
T3k dA] X9} B33 XS st AR P25 A (Generation) T 4 =(HY
T 9], 2012), ek $A4A} BE(Assistance’) Al2Elolgh= o] 28-S FAlsHY AA=Uc}
tho g, 5 ahde] BAI(Networks )& 402 $312]F(Algorithm )3} Ato]#] Al
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ofl Q1)U YIEg =] BAA(‘Complexity )& Hete] S SZAZ 71540l drke A
o] A=t 3HA FUe] ZE(Robot)#} o] 2R (Mobile robot) 52 FAlol7} A=
o] &5 2R disl tAA #AAA A7t FPEHL Y-S T 5 At

2] kA& FHEste] F5 3]y (‘Collision-avoidance’), & 3] (‘Obstacle
avoidance’), QFZ(‘Safety’) 59 A7} dA=]o] vebdol wlel, Fabdz #ad A+
7} o]FOIA L 9I5-S #AT & Qv AT VIes E83 Y $AI(Localization)) Q1A
of B3 AT= JIPHa ¢S AT = Qo

%A Drivers) 9] $13(Risk)-& WAe}7] g AH&F8) AFsat 71| g E24(Features’)
o2 uHEHEAA(Older drivers)7} ag]gch= Ho| 949

L
SIMULATION ® ®
GEMERATION ASSISTAMNCE
- ®
® x ., Eif FAT ALTONOMOUSVEHICLES
e o DRIVERS 55,5,:3.:..4 . 3
® - ‘-HGCHEI’WEIRKS
VEHICLE-ROUTINGPROELEM —-ps BN #."TS
o ] ALGORITHM
® . AUGMENTATIGN /5 L ®
® STABILITY e | | DYMRMICS L ]
FEATURES L] LE rercerion
ENVIRONMENT ar? bt -
@ CAPAETTY WIRELESSHETWORKS
OLDERDRIVERS MPACT “,
® 2 Py 010Nl
FUSION P o A “ BARETY
MOEN
NETWORKS . L

TRACKIN =l
DARPAGRANDCHALLENGE | i r. o
", ENTR Y LOCAL EATION NAVIGAR
e K.

MPLENITY
G ALGORITHMS » "JG]DAN{E

- -
R TER -wymmynms ®
H— — @ SENSOR
e -~ DPTIMIZATION
OBSTACKERTOIDANCE

STRATEGY
THORKLOAD: i ADAPTIVECRUISECONTROL
STRATEGIES

BEHAVIOR

L ] HISTOLOGICEVALUATION
FRAMEWORK

(a8 2) et=2 XEFY XISt 7l 2 g2 WES=(2011-2015H)

rol

2. O|=2| XIE2Fd XISx} 71 A SeH2011-2015H)

1) Ol=2 ZFEEFY 7|e g7 FHoet iz

FZ 5 F9H2011-2015'9) v=old AeFd Asat 71e3t ddsto] JPd AT =



ol vehd FAloleh Wiz (F 2) o Bt RIETo AR glo] o= F= xtol7}
UAE, oA RSP E AFolA] Fglell $IXgE FAlolEQ] LarelE(Algorithm’), A%
(‘Performance’), TA}1(‘Design’), YIEEHZA('Networks'), 3§¢](‘Behavior'), 32|(‘Tracking),
37 (‘Environments’) o] B3] AF =L AREFlx= 79 349 =2(Road) 4

(# 2) 0|=2 Xt 23d XSkt 7l 23 372 FH0e Bl=(2011-2015H)
Ao =S Ao Fll= Ao L= Ao L=
Algorithm 95 Impact 25 In-vivo 15 Variability 12
Autonomous
Performance 89 Mobile robots 25 Policies 15 underwater 11
vehicles
Design 78 Road 24 Traffic flow 15 Congestion 11
Networks 67 Motor-vehicle » Band 14 Cell transmission 1
crashes model
Behavior 57 United-States 21 | Nonlinear-systems | 14 Constraints 11
Tracking 49 Older drivers 20 Risk-factors 14 Impairment 11
Environments 44 Capacity 19 Aircraft 13 Injury 11
Dynamics 43 Communication 19 Children 13 Localization 11
Optimization 41 Crashes 19 Disease 13 Older-adults 11
Safety 40 Strategies 19 Implementation 13 State 11
Motion 36 Avoidance 18 Reliability 13 Blood-pressure 10
Navigation 35 Features 18 Slam 13 Expression 10
Simulation 34 Recognition 18 Speed 13 Field 10
Risk 33 Age 17 Validation 13 Generation 10
Prediction 32 Management 17 Accidents 12 Health 10
Emissions 30 Path 17 Connectivity 12 People 10
Time 30 Perception 17 Coordination 12 Propagation 10
saviiy | 20 | L e L 2] aodme | "
Robot 29 Search 16 Experience 12 Stress 10
riivi?l; 27 Stabilization 16 Frequency 12 Scale 10
Drivers 26 Adults 15 Highway 12 Simulator 10
Flow 26 Qﬁgztrf?f ;i;n 15 M;l:t;im 12 Retrieval-systems 10
Information 26 Classification 15 Stroke 12 Time windows 10
Vision 26 | Hybrid systems | 15 Technology 12 Validity 10
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3}o] WM3lE QlX|(‘Recognition’)d}al of|&(‘Prediction’)d}o] Aol &g 7HA|(‘Perception’)s}
3 YFA(Risk)S 3]9st== wdlg)Ec} Daganzo(1994)7} AQkst “Cell transmission model
2 AXA 1%F AlEg el A(Simulation’) RERE ThE w% AlE# ool vs] w27

WE FFE vk & gl7]el, Lo(2001)= CTMS: 7IHhe ' w's BAE Sole daglsES
Aeksl ek, A8 ke wEEE(Flow and Traffic flow) el wiel H2x71x] ] 223}
(‘Optimization’)® Z2('Path’)Z &2 (‘'Search)sle] AAsh= A58 nFA)12El (Intelligent
Transport Systems, ITS)olgl= o] AF= At

AHs2F 5 AlaL(‘Motor-vehicle crashes’, ‘crashes’, ‘accidents’, and ‘injury’)S WA
(Avoidance)& 4 = AEFY 2HFe] 4] 7€, JU =RdXE duH 2 AA
o](‘Adaptive cruise control )2} #ofE 3|3 (‘Obstacle avoidance’) 7]%-o] AF= AL},

AR (Age)d} #Asto], U] AFelrME 1% A Older driver)vho] AF¥ 1} H]
w3k, m=e AQI(‘Adults’), Zo}('Children’), =21(‘Older-adults’) 5 At o2 t}okst
AT EAS Lefd Zisrid A9t Y=L IS eI & ot

E3] u]ZofAE £72e] 717 (Health)S #elelar AW (Disease )2 g ofsl7] 913
AT Abdel gAg tkst AME Esto] 320 BAPEE 55k 7 A7t
Y=L ek, F, 2FgF 242 Abole] e85 Bl Ak AHE stelske HMI
(Human Machine Interface) ‘Z-0Fe} &3t 2A-a3) 7]/l A7} XY=L Q= Aolrt.
A8 ol (‘Heart-rate variability'), AW (Tn-vivo), ¥HZZ('Stroke’), X (‘Blood-pressure’)
I o] ALY AAAQ et WstE QA AFsAl s tiEo], +HAte] 34
(‘Expression)¥} 2E#|2(Stress’) AEE Holsh= 7|4 A7 AP oy de aF
Zolrt, A=, vlxe] L=(Ford)e AT Al 't AIF S-S (test drivers) ]
227 FYsh= 210 TeE U Algste] Fogo] adhe AS WAleH] flal, 44t
9] d= FEA(facial expression)& EYESIAL, & 223U (eye movement)S F25}= AlA]

(sensors)E ARE3IAL ItH(Naughton, 2017).

92)

2) 0|=9| XgFd 7ls AT UEHZ 24

nl=e] 2R e #E AT FAlolo tig vESFE (2H 3)F 2t dagE
(‘Algorithm’)o] 714 Q83 =2 g Fga glon, oZ(Prediction’), tholHx
(‘Dynamics) 52| thefgt FA|071 ool AA=|o] glrt. apgake] A9, olF Z4(Mobile
robots') & 53l AFEF(Traffic flow)S Felsli= Asd AFAIZHATS) #HA FA|ojEo]

A= Rt



$=0] 3 (‘Age) 9] 7, AQI(Adults) 42ke] 118 $-Ho) W2 A 5 WEF("Stroke))
o] AA=It. &, At FElE vletsle HMI el #AE FA|oj5o] daso] 152
2 Yehdth v=e] AME 3A1e] Brulte & Company ] A tix2]l B e (Brulte,
2017)= ol 49] A8 7]eo] AT, AXME B AR F5AkY] A9 Al
T QA F ool 9s A BAAE HYeE WA, W A fAE dEle
A, 2k 5ol 283k SxX| 59 o8t AHE AlFsiA 2 Aol ettt

r°*'

COMMUNICATION
. .

EXPRESSION . . aDCNEr‘-JORKS
@  \INFORMATION -

N
IMPAIRMEN . DYMNAMICS . ADULTS

. i Vé{ﬁ\ @
MOBILEROBFD\ i /\/ .E STROKE
Il B — ey ¢ TES

@ +TRAFE / . ®
s o : e gmN MULTI4GENTSYSTEMS
oT i
' ? it <L o ®
- ~ = MANAGEMENT
MOTOR: \.'EHICLECRA%S- ~tman. A N?"ORKS PATH
A - ®
PERCEPTIO
NAVIGATI %o "1// @ DISEASE
@ . TIME @:oicriow =
ROBOTS “‘-GO""H‘“S. VE IMPLEMENTATION
OPTIMIZATION
ot @ > ®
FEATURES ® ..o @ ENVIRONMENT &
EMISSIONS .~ _~ stapiLizAtion @ RPN sk
4 . CRASHES "
®
AUTONOMOUSVEHICLES ®
CAPACTITY ganp OLDERDRIVERS

(3 3) 022 AIBFY KISt 71 B AT YEYZ(2011-2015)
3. et=1t 0|=2| XEFd xSX 718 A7 FHO 24

s wl=e] S Aeat 71E B =] FA0lE vlast U8 (& 3) 7 2t
RIS = A v)gel wet o]xtd o R FAgH g0 2 HIEFoA A7} ShaoilA]
103], m]=rellA] 1003] vt Lefjzmof| X 2} Adeke]] FAlskaL, I witle] B9 5 dftell
FAIBHACE. o] W8-S v, s v=e] AEFY At 7lEY AT A7 d9S
H|nLs} 9}

n|=e] ¢ ol&(‘Prediction’), 21A](‘Recognition), WE5-E( Traffic flow’), B]A3 A]lx
el (‘Nonlinear-systems’), YEZ('Networks’), T 7JA] A]28(‘Multi agent systems) 52]
& Rdgy AAE FAoj HEH 2 1 Al tig 7 FAloP FEEAAl e
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shol, Be] 7
A AR 7% BEF A7S0] AYHL

QJefolii =
Zo}('Children’), H&F

o]-
M= A

E( Fusion'), Aol &(‘Obstacles’) 5

It TG = A

HrjAow wan Ban a7 FAost A ek
Z(‘Stroke’), E¢H('Blood-pressure’), AFHE(People’)
AEFA T Sl AR Ay} wo] FYPE

9 AlA (¢ Sensor’)

g 4 gt

=

AN B

(&7 3) st=1t 0|72 X EFd XtESit 7| &3 MEFMIY vl
Elea 3 ElEa
PREDICTION
EMISSIONS
FLOW
MOTOR-VEHICLE CRASHES
NETWORK
UNITED-STATES
COMMUNICATION
CRASHES
RECOGNITION
MANAGEMENT
PATH
HEART-RATE-VARIABILITY
STABILIZATION
ADULTS
- AUTO TROPHIC CARBON
URBAN-CHALLENGE & VEHICLE ’,"P gﬁ%gglg/\’nov
CHALLENGE i B i
COLLISION- # EVIRONMENTS A4 PERRNANE | TIYDRID SYSTEMS
AVOIDANCE POLICIES
ENTRY # MOBILERQROTS + TRACKING TRAFFIC FLOW
COMPLEX ¥ BAND
ggﬁ&g@m  ADHOCETWORKS % BERAVIOR NONLINEAR-SYSTEMS
IDENTIFICATION # LOCALIZATION ¥ ALGORITHM %ﬁ%om
mﬁNCE SAFETY DISEASE
AUGMENTATION AAPTVECRUISECONTROL A NETWORKS T ATION
COMPLEXITY AVOIDANCE SLAM
CURVATURE OBSTACLEVOIDANCE ¢ ¢ ¢ 4 MOTIDH® & OFTIMIZATION e
DEGRADATION Rogar VALIDATION
ENDO PLASMIC- ¢ o & DIMAMICS ACCIDENTS
RETICULUM ROBOTS IMBACT SIMULATION CONNECTIVITY
FILTER DLD,ERDRWER Py e + COORDINATION
FRAMEWORK ADHOCNETWORKS RISK ALGORITHMS Sttt
FUSION AUIDNDMDUSUEH\ELES ;I’é”ggl’jg
GPS ’; N ‘ HIC‘S{\X/AY
MAP FEATURES 4.4 1)p DRIVERS 50 d e
MODEL-PREDICTIVE STRATRGIES %GENT SYSTEMS
CONTROL s
Moyl TECHNOLOGY
o&ir%%gh .ENV\HDNM’ENT _.f‘S’E’*RC’H TPy TIME VARIABILITY
S 3 GENERATION MOUS
TEMPERATURE /ARCRAFT PERCERTION ABILITY AUONOMOUS UNDERWATER
VEHICLE-ROUTING ROAD nroRMATION CPLL TRANSMISSION MODEL
PROBLEM Vi CONGESTION
‘WIRELESS NETWORKS " = 6 = J 0 o O . =] o CONSTRAINTS
(WIORKLL(%’)AAD) ASENZ TIES R Tk deo] iAo 4, sk IMPAIRMENT
RISAEES !
: ul=ro] AgjHez 299 DIURY DULTS
STATE
BLOOD-PRESSURE
EXPRESSION
FIELD
HEALTH
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PROPAGATION
RETRIEVAL-SYSTEMS
SCALE
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(‘Localization), 4 (‘Tracking’), el 3]3(‘Obstacle avoidance’), o|=2 UEL=A(Ad-hoc
networks) 5 2] T S0 A5, A 5 Aoz 54 sleogele] 4L 714
3l gl

Z3sto] AR oFA(‘Safety)? dare)Z(Algorithm’) S0] FA|ol7} :v_lzé_ ojolo = e}
Uk 9he-e o 4 gk @t S mlwd 39, ke okl 2 QuelEe B4% wdy
5 AT Aol GHUTE Gy 4 glow, Wel ZEE AR S 1E A
b 94 71E AT uEE = Yt ol2fd Ao LdarelE(Algorithm’), QHA(Safety’),
LA Drivers) 5 FAlo]2 ulelo 2 FERol= 7Hs)] Urk= wsko| AAsit).

VI, 22 2 a7 ANg

A AR O R AeFRe A o) i) B olol vt AAH - 7|EH 2o
alo] FHL 9ok, B A7 A0k A5A sl%e) 64l wokel AT AFA 716L
FHloz Gt niFelN A2 5 $H201120154) [ 7|47 A7) Sk sjo}
st seleh. AR ZE BRolA JelAom vlue A7 QJolt Jrldom 44 97
o], 2ela T Jololie] B Ais AT BokE wEehuA . 53, WaAolsh
aisto] A8 7147o] oA AHolsheA T ek vlmsto] 35 )% 3
Fe) 218 sk sk
q 2, @23 vlE wRdA 2aAe) ehilst duelee #4d v

FperT gelow etk AFA FEATE AR AL Aol A
cruise control)¥} Aol & 3]u](obstacle avoidance’) 7| d+=3} nj= RFoA] AF =Y
o} 3% o] olsh Balste] T Ueizte] W oiT-2 AGsh o] nigelct, wgk vkl
e 7HAIAL e a2 7 Qd7IE 7o WX BeAE ATEn g 59
o Add 54 719l 7&’@% THIAL gl Ao E1H])

T yzke] 7legd A= 35 R A (public health) d oA &A% xlolE B}, UP%
A%, 97 0% SRATF ALFUL Fle] B SHo 2wt Adso] Yepte
Qi el AN HAHA Y3tk olo) Hmetal, wishe Tk YR Eel 71
HA S48 aefeto] S3hd AEF9 Zlsidel 285 FaL Atk dE B0, Aads
gt AgFal Aol 150 Aapl B Tl AR Bavk ol ABA ZaE W
U} SpEERs EAE A} 2ol olu] %3 A% AUt A shae] e of

o

d a7t
(adaptive

n& e
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o] oM AEFY 7|& 50| ol Aok, &3, v=olM= Akeat Wl &g Al

i

S 28sto] AR} FeA ] A EE wetstal, o) sl viskE A
o] 7= gk, 53], Ad(adults) AR HEFH o] AAA S8 awgAkaLe
718 Asbr] A 7l Ao g EA Qi

ST AAFat 7leS AW Aol Bom, g FHxke] Holo obds HAsdt
2h= 7|dizte] =t ol¢} tiEo] EHS v Ael]l, 53] Al ol e =
2 AgEck(Fagnant and Kockelman, 2015), Z2&8v H< 5d F2t g4 3t ]
717 AFtelA] AollS Eleh F2e HarEA] &9t Foigledl st A7 A
g A1y Hejzt veFatr] wiizell A, AR, ALBIBAIA, 178, 47 29l 55
ol gt 2 5 FRt JY | ALFHaL 71 AFtelA Folidlo] Fa FAlol® dF
A eskthe AL 7PRE 92 vl & v FH o EHTS sk ABIEAIE o|d
7hs2dol =0t ololl thgh Al - AAA H23} vliEo] AkeAo|a ApA]] AelQle] S4S
g AAle] Tl A7 s Eo|Rof & Aol

o] Qo= A HE 3l AgFAA Gl -] A RE sk AA T
71zl HEET. SHARE AR Aot Azl glo] ZIAAY 77 BT 750l
AL, S Fl ARV S WEE HPAE kel 2015). AAHHE &85}
+ dl Aol dAs Az dxjet F48-E HAsE AwA] digte] npdEolol & Holo}

T3 3SR &eF Sl tisiAE tiujsfof gt} Fleetwood(2017) A58 At
Fol] =L AT T Qe el Fole AT, FAHE ¢ FES AYA F2 BPAE A
ARNA BAH o2 Aesjofsh= A2l AZHdell tisll dE5k3ct. Bonnefon et al,,(2016)°]
gk Aol M=, 76%2] i SEAES U B HaAte] RS 7 F ok A
F 2] "sAtE AT Aol AFsirtal oS W) shARE o]e} FAll, AHeF
& At SAE AT SarelEs FAlsta Johd, ARl ol2g AT A
TUeHA AT S8t 77k vlEol] AHeF AFsAke] Yo R o|2g Al
A Zod| & Asellx, 3FRAF A-gh vl &2 olgel tig & o A= 3
=27t gardr) o]2fg FElole Bk, SENE T AR AeFYA A o
ofgt BANFA o] RAEA = EFEO|YUA Lrh(FEALFT, 20174,

2 A7 A7 999 FAlo] EE5 S UIESZ 4, AAS) vEmHe] Hlal 14 F
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