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ABSTRACT

Pedestrians are the most vulnerable road users. According to one analysis of traffic accidents over
a five year period, pedestrians accounted for about 40% of all road traffic deaths in South Korea.
Although some policy and engineering approaches have been taken to reduce and prevent traffic
accidents, the annual accident change rate is -0.7%, which is insufficient. This study verifies the
effectiveness of presenting visual messages to pedestrians and the effect from adding auditory messages
to the visual messages. The experiment was conducted on crosswalks adjacent to an intersection, and
safety behaviors were recorded for a total of 898 pedestrians and considered sufficient. As a result
of the study, overall pedestrian safety behavior improved when both visual and auditory messages
were presented, rather than just visual messages. Therefore, the results indicate it is more effective
to provide a mixed visual/auditory form of messages, rather than providing single stimulus messages.
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A A dt S e g4 EAs o, Bt wEehde diiA o s vEet Aol
o =S AL 738 AARE BIE0] 30.0%°1™, AA wFAL AP T R AE 400% 5 2HA| 8L
Utk ©ol= OECD =7} B(18.6%) WHl 2u] o]delH, 17+ 107 & & RYPAFASF= 338 0% OECD
3= Ho 3ulE 43Sk 4% o] Th(National police agency, 2020). & 51337t FA48] R ASAl 118,290
B T A T AR A B tiR] oF 60%(70,9878) TR FTR A Qb A 7F w4zt
AR Yegton, JarRE B QPHS 97 ApEZQ tiFo] B8 Ao E AdHET A aFAL
ot 9 kAT wE S 2AES AT oA wEA AEEC] AA H LFHI T HAETE A
Ha oy, A8 Aharskeo] -0.7%] 1A kAl AT 2Ae] 8 38th(Koroad, 2019).
71E9 A A e A 2 L83t 3 AHdelv, AW T BAF AdS THLE o F
ojFth FAAOCE wEHS FEATZ] A% AR Tl e ARE 4, 194 R s, JEG

4 7}vg} S(National police agency, 2020)°] JoH, ol= SAHAE UHLE AFe AL P& FE3517]
23 15 A-23KTraffic Calming)E 2 02 3t} AAZ HIZ e AAY =2 FHI ,moyoq LA A}

IAEA JRE AR A FHOR Bk AT APE ERaFRIAL DAL RAA SHARE
Aste] WAZ BAAT BAE 95 AF HAB A SHHe] 2 YUEE oA AYA F AAL
JRE FAS g, olsh 2 AAA HEL LA el T AW 83§15 BelQoA A
A AL FEIE e BHoR L Ak

qE, ohREl AR Bdal AAHT WA 298 Aaann sHdE E2agel 245
= naRe) BHAFo) B9 WFol FARA PETh B4 FALE BAUA 8 & Ak F,
TERA S AT o2 WAL G EAHE 870)7] Wl waA Qo] Fusy) AaAAE £
A F40) QAT B AEAS F49 kathde] YA o gslofor Aek Tt EHAIA o
A eaAel e o 48 8 Ao JE WA AUE Fof =Y o] LA F4
o2 oFAYE 2ol AAelth A2 naAe] By F AMEE A8AT} F7HE0l thet B2870l4 1
ARe) Felrh Baelol, WEAT WA sluith 53 Q= FAClT LT BE BELHAT 2
Sofuhx gt gl meb Bax AFAL F49l QariAo] BAE ook ek
2. pi0| 2

B a7e BAe slolA AFH AEe eAA F4 A7 % AA: BY BAAS UYoR @ A
T8 AR oA B DA R AT o D el seishs Blolth o] 2 93] FRREAA
FRE AR A G2 waAe] FADT WS MaBAse] g B A ARE A sk
Ae BE2 Ytk Y9 4B AR rol BAAY AHEHS TR FAH WAAE AP
Ae B wEEAS va Hold A4 7 A0E AgET
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18:00~20:00°-2 o] A 32 AFE AASIH By F A APEA AIHE dge 24
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Z3tE o] AAE & ok w5 NA HAIATE AHo R @%371 A= wAIAZL 35 2l A
ANHOE A A= oof &, Uﬂ/\le«l W-go] Ml FAHR] FFE EFst ok SFH(Geller, 2016), A A1H
= AR} B R Az Hol| F73] o]3l] 7Hedt FEolojof dhrh TS, WAA Y] HAHG AlF AR WA
A& B FEFS vA Sk

WERMAE FFAZI7] Y8l WAAE 8¢ RS HAdTE B2 28 5 FEQ AGAE WAl
A& A3t the.g., Johnson et al., 2003; Oah et al., 2001; Ford et al., 2014). Jin and Lee(2016)2] SA7-ollA+=
Bazel SAA A AT HARE AGehs JHRT A 2E S =45t A2 A& 27| 3
£z g BRyzte] B3 okdd thd a3ES AFsU ATl AHEE A 2~ES DFES(Driver, Feedback
System) ¥ LED-AEA 55 AAY A450AY 5o HHALAES At TG AF4H, Al2H
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B ATE AL BAT 24 coiet FEo] APT YURE & ZolH AV, T Aot el
SRS A3 AT $308 AFOE A 2 Sl AU Foldont, Fpus G A2 of

SH2 FFAo] YAFt M HeE 93l FHIT 5 EAd S Hols BRPAE QNS #EE =
AT B AT 7HAE <Fg. >0 FAE MR B oE JUEEE Adue BEA v Bzt
S0t 74 2 REAEAE BF 9 =4 AR H9E 14:00~16:00, 16:00~18:00, 18:00~20:00F T8
sto] Z47) 308 Bt Y 3 #AFIATH
2. 3&Hr 9 £H

2 AT TEHTFE B kA E HE(%)E B AT BPAte hHdEe AAA HolRg 34
S EYE ARAATE S AA 3714 BRPToE FAEAeH, Bz g5 AA2EE A &ste] AT
ket Bz AR A AF AaddA AR #E 9 SAS Yk

ZF F A FAEQ ExdE 2 4 e oy 20 ] ©Ae] B g5 IUEs
A5 7] F =N FAEF ol AQE Flolth Bt HAAESS oA A & A= A3 H
T AP FoE TR on, AAESS BAY dold A EAAFOE 1M th F9A A B
9 BX P52 A5 IRt Aotk AE7t SAEZ vl & BPArt YRR Y] Ad 52
IR S AEIEA IE B #H9E AW A9 Yo 1o, o & ek #2l
AU 2559 g¢latn AYEs A BHSEoR 15519 IY F Ao ER 5L JURE
$-=07 B3t Zlojt)h. RyPA} ATHE $Z07 B3PS NS FUA o]F IAGRTE HlojuXA
B AT A FOE T o, ATt 54 TS AR AY FHRE B E Hlojue A
¢ BEoLAgE o2 73T
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B AT SYHTE AGH WA Y B AR 9h AZH WAIZ] g H7HE wAA Y] B HAZ FE
ot A2 HAZ Y] AFE 2 A AFETE 72 250mm, AIE 220mm, 0| 1420mme| <57 o]
220 7FZ 160mm, A2 960mme] 19X6¥ 135 LED A3To] WAH Aotk HZ4A wAAE A
o= B2 52 237 Bluetooth ver.5.0, 3W, 100Hz~20KHz) S 283130tk AZHE wjA| A o] W&o A2
A ol B 3PAH AT, B}, Ao)E Fu g sl 2 Ikt wet i YA, dHS *Ehﬂl

QSN LR FAEUTKH<Fg. 2> FX). B3 A4 v AEH BPAE 4N B
FFALE Faste, =T ko g A By FAY] digyth, cHAEo] AW FFS A
T, I9Rs 9508 AUAY] uigUth 2 AAEA T £ A7 APET9] A dAlE <Fig. 3>°l A
A BHAt.

0
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<Fig. 2> Examples of the Three Messages Displayed on the Electronic <Fig. 3> An Example of Installation of
Display the Electronic Display

AY AAe 2 21 3 A 'R ‘:52]' g P E 98 thE AX Wb A (Multiple Treatment Reversal
Design & 283t b5 A v AAl= 3 A3 oA F 7HA o] HAE A &sokd uf AHEH
W ARE 3 A aRE vlaskes Zlo] &olsite Aol Atk B AFdAe e AA] wkd AA
7} ABCBC A2 T35tk Av AA7}F 71 A A = 7144 dAE 9Jrlety Bot C= 47 & 13
9 HYuilo] E95+ wAolth mekA ABCBC b4 ZF SHHS F W EYE™ A9 B 18|31
B} Co AHA vzt 7hssitt vido] o5 Ax] vbd A Ao 2E 7 AAVF #AUE A8
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H7] wRo] A AHE AF 09 FsHol Ak 2L B AFAE FA NP4 old BEH o4
o BAAE oz XL AEHUY) Mol 4 Aol e 2 FhsAo] Arka Bekso} thE A
A A A7 AT TAL AR A et 2ok AAA 2AW)E AR A5 AoE W

57 9130 oW AXNE AgHA Gtth. A% WAA 2AB) S BAAT HPFAE AYRE W A%

[1

W 53 37HA WAL B2AYT, BEAE YA Z9S BYISEARE T 0 wAe o
AYF {78 ZARAT. A4 AAASE 21 WAA} BA ANE 2AONAE AR WA =
A3k BY BAATE AGALe] AYRS W 374 AZH HAAS) A BEES 20AS B 3%

4. &Rt 2 ME[=(Interobserver Agreement)

B AFE 32 A5Y AIAEE FEE] 3 HEA 7 A2 Z10A: Interobserver Agreement)7} % &
Atk #EA T ABEE F HY FEAL U AWE SHHOZ A F A X EYA A%
£ vlwsle] BAE Qo

H&2 2k A EE SAY] A8 AFAY} BE BEAE 5YF AFY2EE AEEET, AF A A
g e 71EE A5t R Aote] #AE HeAS HUlS siAlsA T HEE WPt FU A
TFAe} H2AAAE oudt B & 314 ¥a SYE i BES SISt B AT #EAA 2k A

T AA BF 4063%2 AN oH, B 94.76% 2 YERSTCHY: 92%-98%). BEAL 7 AFEE
e T4 e 2

th ber t
enumber of agreements % 100

Interobserver Agreement = -
the sumofagreements and disagreements

V. 23}

e

R

2

B ATE 99 B 280689 BAAE Ao, T 898H ] HYA AFo] FAHEHUT 7
£ BYPAEY AA AR FEHE 7], A&, )9 Wt FAe A4 219] Hit v &S AA0E 37
o] <Fig. 4>°l] AASFATE 714 2] F Baz} kA E vl&2 oF 2%2 YERstth 7|44 o) %
23 AR 209 F hAgE) F7180] oF 11%E 53%0l 7PEA Zrketg o, AzbA WA R ¢
7 wAAE A AT 2l E B HHBE HEY] F7HEO] oF 10%E 64%E YENRTE o] % A
7+ wAIA o AEAR] ZIE RHE 7&58}71 A& AAH MAAE Z3)stAe v AP F nlgo] oF
11% 748k o, vpAes 2ol A oAl A4 WAIAE AAHE o F7Hs0] oF 13%=E M8 Bl&o]
65%= YEFSLTE

wejzto] 7h FJobdate] mE bddFe] vl FAAR] W ¥ EFHAE <Table 1> AAIE o] 3
ok 71AA 23404 ZF FEdate] kAEE vBlg2 AT)r] 4021%(SD=7.68), A A} 46.94%(SD=6.19),
ZhE 39.84%(SD=6.78) 2 ThE 20| Hla) Y@F o7 o Ao g el o]F F WA x| Ao
A AR Z AAEE w FAE HES 47 4598%(SD=10.10), 67.64%(SD=6.83), 46.85%(SD=12.84)
= UrE} om, T HA XA 20 F2 A wAIR| 9 A4 wAAE A AANE W] b E vl S
7)o A= Aol A 24 67.55%(SD=5.65), 56.45%(SD=4.69)E =715} 01}, I kA ZHe] ek &Y
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T HIEE 6606%(SD=7.18)2 4% 7123 Th the HX 2102 FA4A WAANE dod F AZ4H wA
Auk AABFE S w] BE SehEate] obddE HlE-o] 50.37%(SD=8.88), 57.41%(SD=8.69), 45.97%(SD=8.13)
2 ZAasen, nxge gz giA HZ4AH WARE A AAEIEE o

71.29%(SD=8.23), 65.31%(SD=3.54), 58.67%(SD=4.94)Z Z=7}3}%t}.

AT wge A%

1 Baseline

| i | |
\ Visual Message H Visual Message + 1 Visual Message | Visual Message +
' ' Auditory Message ' | Auditory Message
—r i I 1 I I
g | | | |
= | i /.l |
-g I 1 I :
HER ! ! .t !k‘., | !
I 1 I
g | ot v | |
;:!-T 55 i i i |
] 1 1 I
2 ! «* ! !
= I 1 I :
B8 45 4 i i i |
- 1 1 1 :
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1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Sessions

<Fig. 4> Average Percent and Percent Change in Pedestrian Safety Behavior Across The Three conditions of the

Study

<Table 1> Means and Standard Deviations of the Percentages of Pedestrian Safety Behavior Across the Three
Conditions of the Study

conditions Baseline Visual Messages Ziuscllliirl:lis/ls-:si:ge: Visual Messages Zﬁ;ﬁiyﬁ::i:sgez
procedure M(SD) M(SD) M(SD) M(SD) M(SD)
Waiting in the boundary 40.21(7.68) 45.98(10.10) 67.55(5.65) 50.37(8.88) 71.29(8.23)
Look right and left 46.94(6.19) 67.64(6.83) 66.06(7.18) 57.41(8.69) 65.31(3.54)
Walking on the right 39.84(6.78) 46.85(12.84) 56.45(4.69) 45.97(8.13) 58.67(4.94)
Overall 42.33(5.70) 53.49(5.77) 63.35(4.14) 51.25(3.37) 65.09(2.90)

ZF Azt A AlE Bz obd dlE W&o W 9 BF WA= <Table 2>°] AASATE 71A A
zZA0 A Z+ Az o] AukAel obHEE HE-L 14A]~16417} 50.51%(SD=5.65)2 71 =% ThSO 2 16
A~18A17} 40.67%(SD=3.59)Z =3t2™, 18:00 ~ 20:00A17} 36.00%(SD=2.47)Z 7} ottt A|ZbZ wA|A]
A2 Z2ANA AAQl kAT H&L 27} 5579%(SD=7.38), 55.81%(SD=7.80), 52.33%(SD=6.57)Z H]&
of AL F WA A 20 g2 AZHA wAIA| 9 A4 wAAE A AAEA S o] AnAl Qb
YT WL 7 63.92%(SD=4.92), 63.49(SD=7.63), 62.93%(SD=8.82)Z A WA Az} vlAIIAZ FAFGE
H &S UERTE o|% Azt wA A& H3|ato] A7 wAARE AA SRS we] dukE kddll s vl&
L 144]~16A19F 16A~18A1 = 2+ 53.19%(SD=3.75), 52.78%(SD=4.16) 0.2, 5 AIZtth B5F oA ZHd| H]s|

[e)

T
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A\Zbs! o A|R|oF AlZiE-EZbs oA|X 7} BaRle] oM S0 o]xE FDiEA

F 17%(-10.73%p, -10.71%p) ZA3IA 2™, 18A~20A1+= 47.78%(SD=8.52)Z UEl} ojd =7 ulg] <oF
25%(-15.15%p)= HIn A FA iAot Ao 2 FZ2HH WA X e} AZE HAAE A AAEE &
e oA AAEES oW 7 AIE dA9E bHEE HlE2 65.36%(SD=6.54), 62.76%(SD=6.79),
67.15%(SD=9.25)%, RE A|lZtfol 4] o|d ZART =713 Ao & Vbt

<Table 2> Means and standard deviation of the percentage of pedestrian safety behavior over time under the three
conditions of the study

conditions Visual Messages Visual Messages
Baseline Visual Messages | + Auditory | Visual Messages | + Auditory
Messages Messages
procedure M(SD) M(SD) M(SD) M(SD) M(SD)
14:00 : 16:00 50.10(0.81) 54.61(7.73) 70.50(1.62) 42.92(2.92) 72.54(0.54)
Walitci?ngl d:;ythe 16:00 ~ 18:00 31.49(4.50) 43.51(4.84) 64.46(2.31) 60.42(2.08) 62.72(6.84)
18:00 ~ 20:00 39.78(2.05) 49.00(8.23) 69.21(6.11) 47.78(7.78) 78.60(5.27)
14:00 : 16:00 55.75(2.25) 69.52(6.94) 61.69(4.98) 66.25(3.75) 66.69(1.31)
Look right and left | 16:00 ~ 18:00 47.42(1.41) 66.19(7.25) 69.38(4.95) 52.08(2.08) 68.60(0.96)
18:00 ~ 20:00 39.52(0.47) 61.00(3.68) 64.93(8.94) 53.89(9.44) 60.65(0.65)
14:00 : 16:00 45.68(3.01) 43.24(7.49) 59.69(0.31) 50.42(4.58) 56.85(0.85)
Walking on the right | 16:00 ~ 18:00 44.06(4.86) 57.74(11.30) 56.61(6.52) 45.83(8.33) 56.97(4.80)
18:00 ~ 20:00 30.79(4.90) 47.00(7.20) 54.66(2.01) 41.67(8.33) 62.20(5.54)
14:00 : 16:00 50.51(2.02) 55.79(7.38) 63.92(4.92) 53.19(3.75) 65.36(6.54)
Overall 16:00 ~ 18:00 40.67(3.59) 55.81(7.80) 63.49(7.63) 52.78(4.16) 62.76(6.79)
18:00 ~ 20:00 36.00(2.47) 52.33(6.57) 62.93(8.82) 47.78(8.52) 67.15(9.25)

98 TarU A2 BET =

B ATE Aol hE GAAE W8 AolE BANoE AE
e Baagon], ool AT

3 Tau-U E337)5 2E317] Y3l Parker et al.(2011)7} A<k 32

Sp— 8 -1
Tau— U= 2—2 = Tqu -2 ty.
mn 2n
Note. Tau-U = S/number of pairs, S=The Kendall Score, S,: Kendall’s S statistic calculated for the comparison

between phases, S,: Kendall’s S statistic calculated on the baseline trend, t,: Kendall's rank correlation.

Tauw-U 3o E337] A& Aoigte] 20 o3l A9 &2 5337], 20004 .60 3+ 3371, .60
A 80 & &F3), 28T 80014 g = §?+ﬁ71—§— ZF=tH(Vannest and Ninci, 2015).

Tauw-U gk AF=ol @& & A9 A ax77] &4 AI= <Table 3> AT AZPE A4 #3
of W& I MY FS AT EH, 72t Az DA B HRkH kAP F BT Fo g
zpol 7 WA oW T AFF7] I TawU>.860F w9 & 702 Vet ol& 7|AA ©A¢} A
72 WA A & AR AN A Bt bR F o fo]d Atol7t Utk AL ofulEiH, AlZA WA A BT
N2 22 AR S A Agehe o] Boh o a3 olgkes Ze Ueidth FAH R 7| A4 @A
oF AZFA WAIA] XA vlae A Fddiz)eh JEA e E37F YEehuR] @oko, J F Hate A o
& Zo)7F JEht o™ Tau-U = 1 (p < 05Z vl$ & &337]5 Jeploh Wl Z A2 WA x| x2]9h Al
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AR AZA wAA] vl GAAE Fe FollA Fo g Aoyt AEA] ekt ATy AdAA A
2kl A Z4Z; Tau-U = 94 (p < .05), .64 (p < 05)E T3 Apo]& HGom &3} F7] g 2 2102 |}
BT A ZHA- A4 wA A AXGA o] F AbH WAR e A3 anE HFsy] s AN F AR A
72 AR X9 A2 - F A WAIR Y vl A Fao7] ok FTA A Hatel A Tau-U = -90 (p <.
05), -80(p < .05)2.2 Fo| g 2ol7} Vebsth whebr AZHA-AH 72 wAjR] o] H3 = frojvety a3
A7|E Eokth v Rt R AZHH wAIA] Az ef 7 A A2 A ZHA wAR] vlaed A s 3 YAl
Adthr) ok A SA M 2+ Tau = 89(p <. 05), .89(p <. 05)F & E7T7]9} F23F 20| S HQl
o] JTAIR GAl A& ZFo| 7t B A gkoktt

<Table 3> Tau-U Analysis for the Pedestrian Safety Behavior under the Comparisons of Experimental Conditions

Procedure Comparison Tau-U VA p CI 90%
BL vs. VM 29 68 494 -402<>.973

Waiting in the VM vs. VAM 94 322 .001 461<>1
boundary VAM vs. VM -90 293 003 -1<>-.394

VM vs. VAM 89 2.56 010 318<>1

BL vs. VM 1 2.39 017 313<>1
VM vs. VAM -114 -39 696 -596<>.367

Look right and left

VAM vs. VM -350 -1.63 104 -1<>.006

VM vs. VAM 44 128 200 -126<>1

BL vs. VM 43 1.03 305 -259<>1

Walking on the VM vs. VAM 64 2.19 028 161<>1
right VAM vs. VM -80 22,60 009 -1<>-294

VM vs. VAM 89 2.56 010 318<>1

BL vs. VM 86 2.05 040 170<>1

Overl VM vs. VAM 86 2.93 003 376<>1
VAM vs. VM -1 325 001 -1<>-.494

VM vs. VAM 1 2.88 004 429<>1

Note. BL = Baseline, VM = Visual Messages, VAM = Visual Messages + Auditory Messages

V.2 &
B ATe) BAe A7k WA ek AZA-RZE HAAE mae] bARa Z7to] nAE &RE W
7 AT A%, ANE Agsy] ART AZA AAAE AT ) RaAAe] AukA

o] F7H 2102 Yyt o] & AZHA-H A wAIR] A @Al A= AZE] s AR RE A A g
Hgzte] HyF Skl B a3 A o2 Yegth FAH R FEHsR SA4E 37 oA
& AV ER, A wAARE AREE GACA S Avs AT AREAA s Bzt <t
o] fFosAl F7IstAoY A A, F dAdAE ol S77F dEA 3tk ol9k 22 Aot

= 29 A 223 $ AP F) FEe Flste Yol ve] JAEF FHE UG S
AA ti7lete =5 $FO0E o)Fdte P2 FWAHLE B e a7 AW Wit g&
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5 Qhlo] GuFgithn BEH HAA A9 3ol 4 TR

Al A= A2t wAIAE A AR I A, 5 DAl A Bazte] ks
2 Ueigtth ol& Al wAAd] AZHA WAAE STt Algdste slo]l B
shedl US addolgte Z1s Uehdth ol2d Axrt vehd Ol < MH 71E
of AAEE A= wjA o= 2pEsS) HAoke Holt)h ATRE F3oie Ass5H AAE & Al
7 WA A 2 AR7F ALEE T £ A=l o FH3e O A= anE AaAE ¢ 9,125'& N=2
& T3 Aol AA 2 et ok & AFolAE AGH wAA Y] dAHES Bekshr] 98 M= A
A A AR E AA SIS Bz AP FS =Y 4 ATk EA, A2 vlARA Y 5A4S 1
tod WS 2838150 7] WEolt) Geller(1982)= WA A7} vlE2 3 Y 5S =7 } 1717] 913 2102
AA, B4, 2P E AxsATh FAH SR FAGL HAATE FAA AEs Adgsteof s, HE
AL mAA o] 2 PF W37t golafof ok ZHAPL AR Y F Aavt A YA EElHoE 2
Aatedof gtk Aotk Ao BT} tirlshe A9 AT oA HAAE ATt =g
AZA WAIA = A2 wAA o vls) 2o o] FAIAQ] AE AR Ao bttt WAAE g W
< RPAE AAES F2 FHUAY T AlF Al FES Aoe § 3E WSt A dofd £ A
o2 FA4, 9y, A4S BT AT & Aty 28y AIAE wAA Y s HeEldolu
A ZHAA BTE FhH o R e Z o7 slotet) A AZA-H A mAlA] A oA e Az
A= F A2 2 FAAQ zol7F YERA] &dth o= AAE WAA] AXE T3l ol Baate] b
A5 FFol dFAE FFEHA7] GECE B F vt AWA R dAE 7 T} AlZE WAA] T
oM Ztzb HlwEtg S w HEF AT 46%004 67%% FFH oz w& T3S Yehd

AT A, NAA- A2 WAA L] AA7E BaPzte] b d el Eﬂréd o= UrF)ru'o‘)r A3 A4
A 2 71 Aol 2EHATE A, PN AHET A= FAID B3Pt g5 HIAI|A X
st th F3w Alae] A9 AL v = Qe Alzbol HHT AgrAol7] wEe & AFLE o]ojd
7beAdel =tk A GAlA #EE Fadd Bz A WA SE3] A2V do JPREE
AYE ANEE st AAZ g /Yol AFEHUT FF ATFoie B Tt AEE AT +
Ue Alzglo] nfAEojor & Zlo g Attty B4, ¥ AT A3 AaTt ¢ Ho|ths Motk E AF
AgaAl g dgtn o YA DA A AAE] HEE Heate] ARyt H-AAdSel W
? 91@. Ei*@fﬂl/ﬂ ﬂ%%x}i EREe ofgoly ugzkel e kst ARl o] e
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H YR Zﬂﬂﬁc’ﬂ‘i = 0}5’- B Oﬂ:ILL Bzt kddgF HslE BRE FYPH o AHEANS
JIZHEEY HEE EYsAthe HolA oo & 7Hd & Aok Azt FEA A
FTHL AZtNA BFolA 7] w&Eol| AZF FAA A A (person-centered
7 FEA A2 Exe A VA 3 dsEgellA 71 Ed &
Zolth(Lee, 1997). & ATl FTEE 3ol A Bzl b
T e AT FAH WAAE G @Y A, ddF, JDAZHE 1ebkete] 13 % LED M9 £
o 2979} 22 7IAA QR1oE AT AZE AAA-AH WA= BPRte] AP
AR Ao ' WE}W E‘é‘x}ﬂ' 1A 2+ ARAR FsAgo] o] Fojx AR & 4 QUth
FF B AFA EEH AR ES Bt e 22 A7 9= eUt vk AA, ES@Z}Q}
AN A F Aol Z‘j‘:é' 7}%5} HAIZAE HET o7 Ak dE 9, Ago] Mdgd g Ao A
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()

© A naATE 5T 5 A PP WA BRI 2aA A
A $BR She Awel 4% nAAe 2§72 Es@ o4 e B W SAAT nAAE 27
A Fohe A9l 2 ATLE ool & gk Hebs Yo Eow B AT e B ERHos

F2A77) AL LRl te AR 7 ol FolHer T Aoz BerHth A, ATHE WAAY
e st T Bast Ak Van(1997)9] ATNAE B %ﬂ%ﬂ% R REDE EERIR
3} ofolo] Baelz o] AAske] TS Hlmakelth olsh B Pyow }%9] CEER=DE R
AE A BAAT AT ERAAE AL BT e AR o dET EF 13T LEDE FF A

22 AR Y 27U 3%, A vAA Y 57 55 TEA A&sto AASRE W 7P B AA
E 33 £ otk A, HARAE ALt wAdl AU AE5d 2FAA(CITS: Cooperative-Intelligent
Transport System)S 488 & Utk AU A5d wFAAE FI T - NA 8 B33 2 A+
I Y ARE AARICE AlFshe A2HCR 7|E uF FARAXSEEY T Fg AR Ho] JHe
g Aol EAo|t}. $AA A AGEHE FHE CITS AHAAM 2% HRE AFshs A BaPa=7],
Az A 7] T2 Tl FHE vlelHE ZATAA At AFshes Ao® AR vAA A oA
of Bajz gl T3 o] ok Z2 volHE T T+ Ae B Jles IS B wFAL o
oS a34Y 708 Agen
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