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QU7HE FHRE FT o A Ao LA} Sk £7F EARITE Maslow(1943)= &

SHA(E=A &, bof| thet 82, Algo] gt & E7of| thet 8-,
Aoldd o] 82 e A S417F SEEH T T30 2 QAo thet 8+17F
AAGTET AGSHEHMaslow, 1943, p.6).

2] FRoA Dok ARl QPR A AR QP QIA|HE P o 2 LRt
SorHBoomsma et al., 2014a, p.195). 1714 Dol= QFHolU B F T a2
AA| HE| Ho AFRES] o &, AEFA T AREA A F AR B B
IR u]x)7] 2o o & EAZ AR HEvans et al., 2000, p.1; van
Osch, 2000, p.4; Wu, 2014, p.1).

AlEE0| L7ls HEFHR2 11 A7 Bsta FEetA AHoEs RS
ot AHAES FERo] Hf 7hs/dol gt 1A o= AFolHTKYin,
1980, p.496). RIZo] thet F2 32 DAL T vt AlRloA SiE 7Fote &
Al Abo] gt F=28{(Conklin, 1975, p.7), & T sfjo] gt AFE9] 0|44
Q1 ¥H-8(Baumer, 1985, p.239), H& 5= HE| 91 14 € Q1R A=}
+isto] | n]sfjo] tfgt F84 Hgukg- 02 A =1l QltkFerraro, 1995,
p.8).712]3 Warr(2000, p.453)<> HF|FH a2 27800 Higt /12jo] ofz} <l
A= g4of gt vhgoletal Wttt

TRl tiet =9 g ou 57871580 ofuz S e At
gfi=lo] ot 27100= 7iR1e] #Heob, vixlet HHE JE 5
HAARITAL HYfont o] f ARl 2450 Y= 1E 5 k= 740l
L A o] = it o] 23t S5 et 0]73(1998, p.29)= HET
a2 TR B85 i F2 A o] of g IR wht e A
A4 REgol2 et

B0 go] T o] oA EA HAT2ISo] et o], 2 A
ofUjet Felg. o] Aele] Tiet GTE Z7Hstict. 2] WA R ge] Aolntu
HE A= HEY S E o] B2 A HLrE HEFEEe] F Aol Al
out, a7 sk, A YA AE oS tel ABUA ot A9 A
tHSkogan, 1986, p.210). °1%F WM sF A= 2] ooy e dFo] &
Aoyt F2 Fof vl 2 T2 HolFE A 43K Warr, 1984; Ferraro,
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7] Hehal 45k F{9H] o] 20l Sttt MR Rl Y EE U
NI ZFof| A 7]Ql2 Eeikt 2 0 = SfjshHA] ALSl4] EtolE, 74
A O] &, A AR FEEF0] TS T Yo7t = 7K E SR o' A
A= YEFHTE Ferraro(1995)+= HE T2 st 7 ]t— O|2EE& 5o}
o AP RES ARt 0]78(1998)2 M FH 2= 7= 82
A=A, JAADHA|, AR FE-sto] ZH DA 4 27‘]'3*— 5ol S5
T 71 2 Ak 4o ' Fo3ol S nIA= Aol witth

SotelEd W Fo9a BE o] 2] WL AlEL] Aztolt HEo]
730] YL U1 Aok =07} e A St gt 5, $70] s
A5 QALY BEo] WSt of 7] Holch, o]t 8-2 vigoz X1y
3} 9FF2g7tol FA] et 3go] A of| 3ol A AltEo] RS
L7)EA] ol2H o8 w14 Firk,
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0.

EJ

Q17 BHE 2 A G o] FFE = AR FRAA 5= ot 3+
o oJ&f) AFRFEL] Zgolu 3YEo] HE 4= 91l = Q17to] ol Fg &0l &
B o|E IR = = QU oS TAof| tish gt S A ske 7|Hto.
2 ZY=Ic} Bell et al(2001/2008, p.4)2 g3 412512 A oJ5k= SHAHE9] 9

AL S3ote] IS "B L A Qe E XA 7R A A T

Aol Bt A2 st

A RS 7Nt e 2 HAIE ATt AL AS7HE SH2E AIRFE 0] 20
Al710f Tkt Bok= FARE KIS, 2007, p.1). ARFES] AL 24
ol 3lof o[- &A=L UAE 123k 37k 2/4do] B R3, o] & sl s A7t
A= o] ITHASHL, 2007, p.2). $E4E] SHoIA 18 o) 34124 11
AL o|gflsh= o] BRI} Bell et al.(2001/2008, p.30)< Ittelson
(1978)°] A= AR ZH9] 4 8401 1A, A, sS4, B7 k= Ald=o] &
3= &3l A2kl QAA[sk= BHollA sid 84s0] A7 ATkl Wittt o]
= 54 A=l 971 G o = AT AFE A0 R ol = JIrKY
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2.2 molsto] s Bho] Qs Se 18X girkeba QlAlslA] it =
g7l et M2 ol 2 QIR RS ML AT A EE Qo] Bo R of 3

= oA %W%]%‘ﬂ 2007, p. 51) ?l?l‘aor E’%%aﬁ W2 JHE AA
1A fEe Hole RS 851 of7]a LS, AAAAHA ¥

XS o= o] A3 K Taylor et al., 1974; HAESE S 1998/20006,
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S flol th-87sgt ATollA i Q46| Yeiae E2 ettt 8
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THProspect)-2A14](Refuge)o]Z3)0]t}. Appleton(1975; netal., 2016,
p.200 A4 ZQl-8)o] ARt g o] &2 AFE bt 7]L A U
o] B5F FEt= AF oA L7tk 731t} AA| Fisher et al.(1992,

3) A (Prospect)-2A1 A (Refuge)°]Z 7|HF] AYHAFE 1183t Dosen et al.(2016,
p.2)2 A (Prospect)- t/ﬂxi(Refuge)ol% 1 OlEEJ} A= dAGR =

ARG 713, A] TIR1R) ofollA] 2 el o] 202, L 20050 o
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p.37)< Appleton(1975)°] Q17| A
Shotal AgshaA, 27 2> 9 %] —rﬂ ’%‘—1’: Aol L= ASS il vt

o]t WS 11E5}9] Fisher et al.(1992, p.37)= ™ (Prospect)-A14]
(Refuge)ol &M Aol Ao dAlolet Tt 37k A2l HEAEo] A
S5k 370l 2 4 UL Agsiginh 18] Al o] 1l o] 241 = 18|
AL QoA Ao om B A vsiaoa Aos)= o2 |
Tk 12 AL QA Hiet Q14 E5 ARl wsiAF B0l A 2 Skt Fisher

etal., 1992, p.38). &, FAA Q1 M52} YA ol A= A4lo] YIA|gh 371
X 7] 40] Tk Alokelszh Golakn, RAVE] MAAPE 42 BTkl Ak
QAR S BN L7 WAITEgo] Wolicky 2 4 9tk
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HU(Prospect)
=2 =2
(Aot EQY) (Aot 7H)
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52 25
F2OkN
(A2 20/ 2S)  (odwrately Ursafe) & =00
A (Prospect)-2A1 4 (Refuge) 0] =& 7|HEO 2 F7HAQ] ZHo|A & T A

Ao 2 LA 3 & HEZHE Q1A b0 gt A-E X33t Loewen et

al.(1993, p.324)= sffgolEo] Bua EAd#gtofyeh 3 W 2o =%

ZIR/ITH AT 152 ol glol= & 4§l ol =&
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SHHAl 2789 F8/32 HolFSltt
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FS & 4 UHvan Rijswijk et al., 2018, p.891). oF{to] &rgo] A2 F1te] 3l
LA et Aot of 8.0 2 918 2] BAILAFRE T}
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ﬂlO

E
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(Fisher et al., 1992; Nasar et al., 2017; van Rijswijk, et al., 2018). ZZ}A] oF
719) QHIF B7HS 249517] SIS okhe] Alokele 2 Al H HuE 9
o BEA el 2] elglo] ZRajc

O 2:80] ofali O |=l= Fais

U HE OISR A2 BE B Sh7E AFRES] MEFEE defolr] i
of AFFES] AAGA 2] S0l 7le ol 2] tigt FEe] =9
&= E a3tk 4842016, p. 155 S22t =1%ol tiet A oS Av H A At
S0 =71 E¢o] A]lo] AVstA] Shoke AoR s e =4S W

=]
S glekaL Wt

R Fele gA] Bt HEE SHolA PR 3t 249 flsh A ELL 7}
oFstE AIEES] HA F sholtt Algjelle thaft B9 8RlE0] AT ¥
HegeQle 1 % FH 9Qlo g Z-g3slo] Z7AIoA A5lE SAsfokst
+ FFo] HAUh HAFEHZolt At thefsA FoEI =,
DuBow et al.(1979, p,5)= #7°l thgt A2 Fo2oleke A2 717 2 4s
Al 57T 4= ATkaL AFSHIT. o]ofl 2 AtollAle o & aFste] ME T
< 7N} Ered o] | sfo] that T 2oz A ofstarat it

ol BatE ol 22 7j129l }He) kol XA 2el, Tl
S B T OR TRE 5 e, B Ao Bo] WG]

= oJakg melela, o2 Vil 2 REAIA Wk AR 1A o]
% N1l Xpola A2 e FYH O Teistol BHAQ AhEo]
25180 oW Qg vl A Abwdn i g,
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/32412010, p.78) Ferraro(1995)7} ARt Y1 oA m el 7lQle] E/J =t
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01 L7l HEFEE 08 AZE= IS Aljbelar vkl Wittt &,
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S o]2F FARSHA 7] R AT 54 54, ¥3 FE #AE
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A= w2t A AR UA A=rF DAL, o7 IHl= A+
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Jacobsi= 1961d0] A & W76kl 19934 718w Sl T W-8= o]
ZXt}. Jacobs(1993/2010)= B4 T EA13HE 9] ¥sk= A Aol 4221 oﬂoc}
2 ]85 girk AFSHHA £ FS lahA L thap4o] Zeshtk
AR EEAA, SES3 AEEe 1Y 5 TA Y 1:}
o S AL AU £ AT 1 e 34
4 A, Al e, HolA gh= F-5077 Easita
"?_PDKI acobs, 1993/2010, pp.60-61). 8FsIH, 7129] Thabd T} ARIES

oM RASL 7219 8 S7IA 71w AAle] P S 4 9]
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HAEY FE2 vHE 5 Qe 8R10 2 B AT o o]
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FHRE SHAT= [ 4-11 2ok WA AR o= 63JRF £ AI7|E 7
Hog 2x o] HalZo| FA 5] ZolE3h 63)2} o] Foll= ot 2P AA 5o
o2 u)Hg 2 WSl iAYe}Y| o] W SRt A SAHEA &
ojub= A& UERTE FAA Qo) &5k @, @ A=A AR Holl &dk=
@), @ AL} vl wete] AZAIZH19:17 ~ 19:20) °o1F F43 2= Zart o

aabele
TAH o= AHEH 632} £ o] @ A= Slux PITHe] Bt FHRES
FASHALL, @ A= 1ux W2 W=l @t eridA12] 494712t
59 FFoz sl 632} =7 o] ZFz} 18lux, 25lux WIS A6k,
A2 9 A -] T FAFE A 25 10A] o]F S upA|e} 33t
O Wt PR = 717 2.18lux, 13.43lux 2 HEFGTH & A= @ tAdA]
o} v wsto] 5 F B} o] w2 o2 dEA 9o QI &S] A7t
A 7k 28-Z ool ARESHA] Q= 7HAIZE B Wot ofgke] 27t B WA &4
= oUct FRotH, FAX 9] B 2F 7A] §F o] F thA|Z 10lux oJ5ke] R
*o%l 1"‘4 8= o] = 271 A7HA= AR 10lux

=

i

¢

(21 lux)
8 Z™AE 7t Lt Ct 2t
X ARH IR EHA  EF  FHA  "E A HF A
1 18:00~ 3107.11 2253 2336.06 2085 4787.22 3040 3498.33 3230
2 1830~ 1090.61 887 877.22 784 2466.44 1947 907.06 841
3 19:00 ~ 584.44 501 341.22 288 691.00 583 313.43 264.7
4 19115~ 123.37 108.2 73.11 58.4 200.20 156.3 126.15 74.5
5 19:30 ~ 17.55 13.07 8.51 3.78 45.87 20.3 6168 31.1
6 19:45~ 5.16 1.41 1.03 0.41 1844 755 2227 11.83
7 20:00 ~ 4.75 0.85 0.81 034 1754 731 26.75 8.81
8 20:30 ~ 463 079 094 049 1757 6.76 24.35 7.8
9 21:00 ~ 4.60 0.75 0.93 0.55 10.00 311 24.13 7.52

10 22:30 ~ 475 005 074 043 218 065 1343 534



H 4-2] X AZHCHO)| M2 #H|=(+HEr)

(2191 1ux)
. EEAE 7 Lt t 2
AR wan wap owan wap owan owap owan owap
1 18:00~ 0.604 0.725 0.811 0.893 0.486 0.635 0.835 0.923
2 18:30~ 0.683 0.813 0.8256 0.894 0.636 0.789 0.829 0.927
3 19:00~ 0.742 0.857 0.403 0.844 0.708 0.844 0.638 0.845
4 19:15~ 0.782 0.877 0.681 0.799 0.471 0.781 0.324 0.591
5 19:30~ 0492 0.745 0.384 0444 0.111 0.443 0.215 0.505
6 19:45~ 0.112 0.273 0.136 0.397 0.184 0.409 0.244 0.531
7 20:00~ 0.073 0.179 0.120 0.422 0.180 0.417 0.141 0.329
8 20:30~ 0.067 0.170 0.198 0.521 0.169 0.385 0.126 0.320
9 21:00~ 0.059 0.163 0.185 0.591 0.089 0.311 0.120 0.312
10 22:30~ 0.004 0.011 0.170 0.579 0.111 0.298 0.150 0.398
Z1. YRS 42 O|LH2| AIZIAIZE XIO0|7F UM, HOl= 7F LHEX| 7|EL 2 2 E
7. YA - HAXG/AIERE, BIAD - AARE /HAXE
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Fashe A2 BR1% 5 Itk ofeia HRke B8] 0) KefolA] T

§\‘l~>i

I‘I

B FEEE(lux) 43 FH E (lux)
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II | I I I
) hils ... 2000 1

18:00 ~ 18:30 ~ 19:00 ~ 19:15 ~ 19:30 ~ 19:45 ~ 20:00 ~ 20:30 ~ 21:00 ~ 22:30 ~ 18:00 - 18:30 ~ 19:00 ~ 19:15 = 19:30 ~ 18:45 ~ 20:00 ~ 20:30 ~ 21:00 ~ 22:30 ~
w7t mip wCh wEt w7t mLp mC w2t
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Foll Hoke @, @ A= FAA Gl Soke o, @ A<} Hlaste] D=

AZH19:17 ~ 19:20) ©1F- Bt AR F19] A717F E55] oAl

637} o] % @bt @ A 9] Hat =2 2= ZH2 Slux H[TE, 0.5lux WeIZE W
ER o, oo} @ thAtR] Q] Hat AR = 7H) 12~151ux, 20~30lux WS
Szt ZH2E 93318} 103]R}0| AA| ZHAdke BES BTt

20 24 SYLE Bl = 632} o] 5 ot @ T A o] A2 F
2 0.5lux W2 FABH YERdT. @ HlA] 9 22 25t 69]
HHE 83JAF71A] 7lux W2 TEE AL 95]Ae} 1084 2A4 % 4d}
= TS EA. @ VIR A2 HEE2 6314} 0% 8lux HLIE R4
Stt7t 103131004 3.65luxE 71t 22 gro] TR Sl

NS

Ir

&A% AN, 2ANG] A9 05 74] ¥t o]F A 10lux ofs}e] XEE
SASRE whE, kIR o] A9 Aol £2 7] 7RI dhAIZ 10lux o]

o) =S QAT A0 el

(H: lux)
T 7 Lt Ct at
SO w2 omA me oar m3 oms A4
1 18:00 ~ 1905.22 1234.00 1084.22 934.00 3229.67 1827.00 1795.33 1313.00
2 18:30 ~ 690.83 458.00 425.56 351.00 1514.61 1065.00 466.17 337.00
3 19:00 ~ 285.02 192.70 138.77 114.50 392.89 276.00 273.56 135.80
4 19:115~ 57.09 5030 2960 2523 113.61 93.70 129.48 47.90
5 19:30~ 970 532 389 306 2358 1562 44.07 21.50
6 19:45~ 481 058 089 046 1263 621 21.09 7.40
7 20:00~ 457 052 072 032 1344 684 3428 890
8 20:30~ 454 035 079 042 1445 718 3026 7.76
9 21:00~ 457 037 084 042 882 3564 2873 684

22:30~ 447 042 071 027 271 118 1321 365

N
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T 4-4] AKX ARZICHO (2 ZHIE(LEEE)
(E191: 10x)
L EEAE 7 Lt ct at
SR P A wAp wAn wa WAl s waAn D
1 18:00 ~ 0484 0.648 0.684 0.861 0.322 0.566 0.526 0.731
2 18:30 ~ 0.495 0.663 0.651 0.825 0.458 0.703 0.579 0.723
3 19:00 ~ 0.540 0.676 0.679 0.825 0.483 0.702 0.072 0.496
4 19:15 ~ 0.746 0.881 0.738 0.852 0.592 0.825 0.236 0.370
5 19:30 ~ 0.232 0.549 0.550 0.787 0.372 0.663 0.229 0.488
6 19145~ 0.030 0.121 0.181 0.519 0.231 0.492 0.157 0.351
7 20:00~ 0.027 0.114 0.147 0.445 0.291 0.509 0.098 0.260
8 20:30~ 0.019 0.077 0.199 0.535 0.353 0.497 0.106 0.256
9 21:00 ~ 0.020 0.081 0.142 0.500 0.161 0.401 0.094 0.238
10 22:30 ~ 0.025 0.094 0.098 0.380 0.159 0.435 0.089 0.276
1. AKX 42 O|LHS| AJRIAIZE XIO|7t QICH, HOfl= 7F CHMX| 7|&E0 2 ZHME
2. HIA — Z AKX /Z||RE HIAD - ZAXE /HAXE

F3. 3
EX:

=% #HIE 0.20[5}

AT 2y

SAzER S99 PAE 94 SPRER SHE FAE Hle P B
k. Ak oz FAX A H 2R gh2 B 0N, A& 30 FH-E oA
= gho] 23] Ak ool Veth(E4)2 712,
FFTEAZE (lux) T EH E (lux)
" ‘l' ||| Wi :::z “’ ‘|| “| “I “’ |‘I ||| .|| .“ ||I
18:00 - 18:30 - 19:00 - 19.1; :9:0;::4;;}20:00"10:;0~n:ocwzz:;o* 00~ 18:30 ~ 104 ..”'L.“q. ) 00 ~ 20:30 = 21:00 - 22:
[22 4-2] TAX|E - AZHHE e $EZE(E)/5E 2HIE(R)

EX: AT Ay

HAE - ZEHSN0| ME HAFAHZ H ARl Het =24 77
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o= AmEH A & dAdA] =180l 71T o] AU A 4
7} elssiehal S gt Algho] 698(a14E/68.3%)°1H, HItHE th/dA] Arfio

e Aol glal A7 AT SR AlEo] 3278 (b1F/31.7%) 1t
/38l 134.92 FA 7 et o ©taL, 1A VR A Hol —A}Ewral
= Ago] ¥zt 4677} 557 0 2 WEE|R] oioktt. T3 ITEAL R tishAY-
HEAZ AR 7oA - A ol FAsEAY 191 7H—°J H]
£0| =940t A7 5 67.3%= o HERE AF(TY F 5~7Y o) A=A
o UERFon 10.9%= o|HE R BHITI} ER(7Y F0~2Y) AoF 1}
Efth. Bt AR Bl 9 AYAAL AZE S 204] oA
26.7%, OFIO|A|RE thRE-0] 71 A S° 2041~22410 34.7%, Z=HH19
A0 & AJJAIEo] YUE T=h= 2241 0150] 38.6%7F A7 FttaL -8 F5t
Act.
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OF ket A k2t 4.0%, 6.9%E ek, 1 9] W sad ol A3
A} 715 E 4219 Aol U B9 242 SUsH 12.9%= WA=
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MATSE G 7R5Ao] 4] Tkl ST W 84.2%, FAL G A
Ap41S ole 4= Tk SR HIAHE 61.4y0 ], ol Thet 291 w3 2
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A1 66.3%2 LRt

i

[¢]



od

=
=

ag
Lto] (2h

A (0-9, 1-)
MHVR E8 0-2,1-9)
ugLrE
(0-THE O[3}, 1-CHEHY OJA))

Xt 79 ZHO|HER HEHHIE!
(1-0~2Y, 2-3~4%, 3-5~72)
Xt 7 2H B HIAZR

(1-20A1 O|H, 2-20A|~22A|, 3-22A| 0|%)
TR
(1-1Q1 7152, 2-2Q1 7152, 3-3Q1 71 OfA)
HEZEQY
(1-H=-CI7 172 CHAIcH - 3,
2-OME - FAS - QUIAH 3-7|Ep

0-%,1-9)
29| L IS
=219 7 9| HE|m[oH
715 e X2 Lo HE|m[SH

715 = XI212] 1T 2| Hz|m|sy

o oX St H B pE

1]
rHT
ro
k=)
0¥
IS
H
=og
ne
o
d
ofr
0x

0x 19 dx B
Ok
Iy
=2
2
ro
T
re
o
(1]
k=)
4>
AN

1"

27

54

61

25

25

HIE (2)
) bl

69 32
0 1
43 58
55 46
75 26
2 3

22 68

35 39

1 36

33 7

0 1
97 4
88 13
94 7
88 13
75 26
2 3 4
60 16 0
30 48 14
42 32 2

o
Tl

24.59

217



O VR A&9| =x{Z(Presence) H7t

Lessiter & Freeman(2001)8] = Zatslo] YAE 58 9] VR A3 9]
% 1S QWIS ol ARl 80] RAI £ TS B
917] WEo| BEAHsT 851114} L85}t

4 iy

WA 24 B B BT RIS 5 AN E e A2 24
Rt AN g AL 7t Beetd 2792 44 o2 3

ol S Al e AFR ) % 7R Aol o
3 312908 thE & 2ao] ]3) whe S0 el
o}, Beld] B2k i WAl ik S e 54wl 3.7639 08

Y AT BYAE B 3 S0l oS FHHA 4
% R 57 WY 4067002 VR ABF thei4e] B Ado] Bz
o

theo & Ak el gt TSkl 7SS AAE AR g8l disto]
AFALYA HroE At §EE HlEo| =3kth 59] "9/ 8- LSt
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E0Y STE/HdE
L= MAE &0l 2X2 ZMTIT
L2,

Li= MAIE a0 L= 71=20Ic.

Li= S0l SHok= AOIL AlEat
x-lzs_(touch)éa ME -| 7r|:|.ﬂ |_771|:|-
20|17t
=2-4d0

=
HAIE g2 XEAe] 2.

20| SHSH= AFRIOILE AE2 AHIQt
20| 41(solid)3H =Lt

2
L= A8 3 X2 R

-
rir
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-
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n= opx opx o
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o o o o
=
%
=
0
0
C
S
ful

-
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62
75
83
44

12
19
15
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40

46

32

45
45
40

18
26

34

13

15

40

35

46
47
13

82
72

37

4.06

3.12

4.07
4.35
4.35
3.50
4.48
4.80
4.68

3.96
1.63
1.80
1.33
1.24
213

rd
R

0.91

1.07

0.68
0.74
0.91

0.42
0.53

1.02

1.156
0.60
0.62
1.19



I3 R, ot REA ATH O e AN thA
(@, @OIA LA TA@, @At B Y5 ge L= How
Upeht) 4, A, A9 B Baao] whe K| ofo] vla)] AL x|2jol A
Sejgo] §8 27 ekt vixjeto, Belo] MAlsel gl 715 Ei 1|9
o] L7 Zoletn oS3 WAL AR HlAe AP HYO

(Pearson A= 0.868), ZA}F By $212] 77|17} o] & A o2 eyt

2 H (A [cH [
= FAEYYS TH LYY MY HETE N ¥
=0 HEF22 2.676 3.024 1.634 1.909
75 EE X9l
HEI= 2y 3.063 3.5690 1.874 2.218

0O HEo| e HEFHS Q1A X0

A, AT FRsiA = ool EAdof Blsl R FEeE A e AR
UEPg o H, o]= 7]&9] jlFFele AFaaet YAttt o] = #E TR ol
£3F P dol2 o= AP &= Qltt. ofiF o229 7HQ19] AA|1H FHek, At
2 F|opgof whet 2 Fe2o] the Aol Hal Qi) o|5 AAIA F o dnh &
sl of o] FAdol| Hlsl] FHeshtar Q1AIeHL, o= HFF2Z 0= o]ojXIrt
I HYYT S o] AST AFECIME AR ARE HojFal Qlnk
(Warr, 1984; Ferraro, 1996).

7I=E EE X210
2210] L77l= HE|m|siFa " = 2%

= Ol HE|mlohF="
=l o (-0l = of (& - o)
7t 2.188 3.321 1.133 2.924 3.248 0.324
Lt 2.338 4113 1.775 3.286 4.072 0.786
Ct 1.280 2.144 0.864 1.673 2.163 0.49
2t 1.394 2.475 1.081 1.977 2.483 0.506

B 1.812 2.979 1.167 2.481 2.958 0.477



< 219 WA s pER VIS B A1 Al HE e o
ot S Eshe @l o v, B2 A4 02 715 s 2919
= e BT ol (& 4-91904 %= o]
2119 TS o= AA A4 s
=5 80 F2H, o1F 77917} o1 9] Sl it v, 715 B ARl
FReE e AA 14 SH o= 3483 %101, ©IF 277917
SHOIUH. Warr et al.(2000, p.554)°f T2 Q172 Aol FAE
7] wzoll A7IA Bk FetES wiAlR 1ol oftEo] EAetthal A
A AQ10f digh =22 o] RS AR AH D52 53], JAte] 7
T AT R ARG Hooke 982 Sl el 2919 et 7t
o wigt Figel o 37 Uehg ke okl g8kt of#t ob=t
Warr(1984, p.698)<] o] ollA &= o}42] 79 Aol tiet Fet&ol 4
7] wfzoll ZHRIA Q1 Fetgol A 02 F 7k Aol Al siAstelt. o] A
& HolAl QoI Apalo] AR gRFo= QIsh RIA Q] 223 oeka]l 7
Se7te] Aok 2 o Qltks 2& AR
1A ™ ARFARI affdolt 712 A7-atet o], of o] d ket HEFHE
o] & AL ¥ 4 Atk W, 1,01028)(1017 1071 B SH 5 Hit H=

(5823 B 71E U A910] o AT S-S FUT FEOE ALt

o o
Q
o,

P -

IowE 1o ogE mll ok o o
By

o
rH

7tE 3 X210] Ol == HEF2E

7 :
1M 28 38 49 58 68 7H
¥ 325 88 32 2 3 450
28 23 106 68 26 9 232
sojo) 38 2 12 42 34 15 2 107
w48 3 12 36 30 7 88
cayp 58 3 10 38 23 74
= 6y 9 20 9 38
7H 1 5 15 21

24 350 209 157 106 104 60 24 1,010



O Xl Tl=s=0f ME HEFaE QA RI0|

WIA7E A bIES] A7 A7 =7
FHEE T = LWlL 02 YElT. 1% 1“ P l%
of HlsfiAt= oS- vjfet ol HERI. 5, R
FF2 v A ez dSH. T4 olek RAR A2 ?EIZMW
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o vl& gho = 4 7] fige], 19919 A 2717k vl AL T2 QI8
vl A Z A gho] =8" Aos & 5 QU

A X 2
In(+~8 YFXEE) In(=%] Z|AXT) X H2H =
Estimate P-Value Estimate P-Value Estimate P-Value

2Ol HAFHE  -0.278 0.000 -0.264 0.000 -2.997 0.000
Xl HEFEE  -0.353 0.000 -0.335 0.000 -3.695 0.000
CHAKX] “7F
In(+Y HAXE) In(=%| £[AXT) =2 #HE
Estimate P-Value Estimate P-Value Estimate P-Value
20 HAFHZ  -0.410 0.000 -0.321 0.000 -2.930 0.002
Xl HEFHE  -0.497 0.000 -0.389 0.000 -3.523 0.003
CHAEX] “LF
In(++8 YFXEE) In(3=%| Z|AXT) =2 dHE
Estimate P-Value Estimate P-Value Estimate P-Value
ZQIHEFHZ  -0.302 0.000 -0.307 0.001 -4.507 0.000
Xl HEFHE  -0.371 0.000 -0.378 0.000 -5.246 0.000
CHAKX] ‘C¥
In(+Y HAXE) In(=%] £[AXT) =2 #HE
Estimate P-Value Estimate P-Value Estimate P-Value
2O HAFHE  -0.112 0.014 -0.112 0.019 0.078 0.481
Aol HEFHE  -0.173 0.001 -0.174 0.003 0.866 0.310
CHAIX] ‘2F
(g BRXE) In($% HAXE) 23| FHIE
Estimate P-Value Estimate P-Value Estimate P-Value
SOl HAFHE  -0.289 0.000 -0.276 0.000 -2.325 0.008
Kol HEFHE  -0.358 0.000 -0.350 0.000 -2.563 0.029
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Between level (Z4)

N

HF (X 7F)

HF (X 'LE)

HF (X 'TH)

HEXt 3 O|EXT S8
Between level (ZH0IX})

Lto]

HH(ER=1)

& (CH&hARHSt O14k=1)
FHRE(THSLIMICH)
FHRUSSTH)
I1RR2(1217H)
TFRRR(2921717)
CHAXIZE(s=1)

O|HER 0|8HI=(3~4)
O|HER 0|8HI=(5~7Y)
Tt F7HAZH20~22A))

o HItAZH22A| 0|F)
=20 LA E| TSHAE(R=1)
=22 J9IHA| IIsHA&(R=1)
X2l A TISHAE(R=1)
X2l JoIHZ| TIsHAE(R=1)
=22l HE|I[sH 7tsd

2l o4 xS
HE|IIGHA| Ol & Mzt
VR Z2&(R=1)
AZ/EuY B

Loy B B

MENE EFE Q1A M
HE AR 7L
HHE (AR 'LE)
APEIAIE SA(CHAX] 'TF)
Within Level

SIGH HAl =M
Intercepts

Residual variance
Between level (F4)
Between level (ZGIXp)
Within Level

PPP

% oot o no TP rg
g

w2z px px Nl
I

X > =
5

o
N
W
S

*

-0.163 *
0.295
0.410
0.3256

0.018 *
4.245 *

0.166 *
0.384 *
0.800 *
0.465

EEEEE
AKX
IRaNECE
0264 % -2.997 %
0388 0571
0.717 * 1.744 *
0226 0304
-0.016 -0.050
0032 -0.0%2
-1.062 * -1.064 *
-0.285 -0.283
-0.175 -0.178
0181 0180
0208 0202
0.308 0.306
0.040 0.039
0.139 0.141
-0.279 -0.280
0058 0056
0007 -0.009
0348 0340
0.443 0.445 *
1.212* 1210 *
-0.383 -0.377
-0.086 -0.089
-0.102 -0.102
0.165 0.165
0024 -0.027
0.178 *  0.178 *
0230 % 0231 *
0163 % -0.161 *
0206 0289
0.413 0.412
0.325 0.319
0018 % 0018 *
3.89% * 4419 *
0.137 *  0.258 *
0.385 *  0.386 *
0.800 *  0.800 *
0.470 0.470

7hE 2 Kol ot WEIsEe

In(=4
HHXET)

-0.3563 *
0.569 *
0.720 *

-0.415

-0.016

-0.064
-0.377
-0.418
-0.228
0.453
0.375
0.338
-0.038
0.081
-0.5615 *
-0.046
-0.079
0.499
0.504
0.795
-0.351
0.013
-0.030
0.034
0.057
0.278 *
0.161
-0.160
0.299
0.623 *
0.148

0.019 *
5.196 *

0.207 *
0.636 *
0.774 *
0.475

In(==%|

E|AXE)

-0.335 *
0.375
0.809 *

-0.357

-0.014

-0.064
-0.379
-0.419
-0.229
0.453
0.375
0.337
-0.038
0.081
-0.5616 *
-0.046
-0.078
0.500
0.505
0.790
-0.350
0.013
-0.028
0.033
0.055
0.279 *
0.161
-0.160
0.300
0.624 *
0.147

0.019 *
4.746 *

0.162 *
0.636 *
0.774 *
0.470

X 2=

-3.695 *
0.585
2.059 *
0.292

-0.062

-0.064
-0.380
-0.420
-0.233
0.451
0.375
0.337
-0.037
0.084
-0.516 *
-0.047
-0.080
0.495
0.508
0.788
-0.344
0.011
-0.028
0.034
0.054
0.279 *
0.162
-0.159
0.293
0.625 *
0.145

0.019 *
5.395 *

0.398 *
0.633 *
0.774 *
0.490



20l HHsS 7HE U XDl o WaISale
A AKX AT AKX
In(‘l‘o |n('r—| AX| FHE |n(-ro |n(—r—| A% FHE
YEXE) HAXE)

Between level (Z4)

N -0.410 * -0.321* -2930* -0.497* -0.389* -3.623*
H3Xt 3 O|EX SHE -0.098 -0.106 -0.181 -0.109 -0.119 -0.206
Between level (04X}

Lto] 0.001 0.001 0.003 0.008 0.008 0.010
HY(EX=1) -1.010 * -1.009 * -1.014* -0.352 -0.354 -0.364
St (CHSHIXHS! O Ar=1) -0.398 -0.390 -0.373 -0.574 -0.569 -0.563
FHREY(HSCIAMICH) 0.052 0.051 0.049 -0.179 -0.181 -0.181
FHRY(ESSTH) 0.463 0.473 0.482 0.363 0.369 0.380
IR FE(1217H) 0.257 0.256 0.277 0.387 0.386 0.400
712 (2217t 0.186 0.185 0.197 0.131 0.133 0.144
CHAXIZE(==1) 0.095 0.084 0.053 0.087 0.076 0.056
O|HER 0|88IE=(3~4Y) 0.213 0.192 0.173 0.274 0.260 0.254
O|HER 0|BHIE=(5~7Y) -0.184 -0.190 -0.206 -0.412 -0.418 -0.428
I HIEAZH20~22A]) -0.008 -0.007 -0.011 -0.205 -0.203 -0.199
I HIIAZH22A| 01F) -0.211 -0.206 -0.197 -0.115 -0.110 -0.100

2O Lt meiAR(R=1) 0.792 0.782 0.730 1.209 1.198 1.169
201 J9IMZ| maiEE(R=1) 0.505 0.514 0.516 0.731 0.740 0.747
X|QI L x| meiZAE(R=1) 0.598 0.608 0.642 0.312 0.3256 0.332
X[Ql o mshA(R=1) -0.612 -0.605 -0.5686 -0.803 -0.793 -0.784

201 HE|IfsH 7Hsd 0.094 0.089 0.079 0.201 0.196 0.199
2901 o4 HE|H0isH -0.251 -0.253 -0.262 -0.223 -0.227 -0.230
201 HE|IIGHA| 0|4 A2 0.192 0.188 0.187 0.022 0.019 0.016
7|1Z VR Z8(R=1) 0.004 -0.014 -0.027 0.105 0.093 0.083
A M/ EUL B 0.208 0.209 0.213 0339 * 0.339* 0344 *
AlS HZ0A 48 M 0.225 0.225 0.223 0.187 0.187 0.190
A5 MERE Bt oA M -0.253 -0.251 -0.247 -0.326 * -0.326 * -0.324 *
Within Level

AR -GN X SY -0.020 -0.022 -0.034 -0.001 -0.004 0.008
ALY HA &M 0.051 * 0.050 * 0.050 * 0.051* 0.051* 0.051*
Intercepts 4.508 * 3.690 4267 * 4930 * 3.965 4575 *
Residual variance

Between level (B4) 0.137* 0166 * 0.670* 0.199*  0.250 * 1.042 *
Between level (Z0{Xf) 0776 * 0767 * 0.753* 0.819* 0811 * 0.802*
Within Level 0.859* 0.861* 0.867* 0834* 0836* 0.839*

PPP 0.411  0.406 0.416 0.401 0.401 0.415
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Between level (Z4)

3 -0.302 * -0.307 * -4507 * -0.371* -0378* -5246*
H3xt 9 O|2Rt SHY 0.041 0.090  -0.405 0.139 0200  -0.435
Between level (Z04X})

Lto| -0.104  -0.104  -0.104  -0.132  -0.132  -0.136
He(LXt=1) -1314* -1312* -1330* -0487 -0484  -0.494
S124(CHEHURNS! OA=1) -0.368  -0.368  -0.358  -0.628  -0.629  -0.619
ZEHRY(THSCHAIH) -0.278  -0.279  -0.301 0.014 0.011 -0.025
FARY(SSTH) 0.315 0.315 0.301 1.188 1.185 1.158 *
7IRA2(121717) 0.318 0.320 0.328 069 * 0698 * 0.715*
71 HE(221717) 0.794 0.793 0.799 *  0.807 0.808 0.815
TH& X & (U==1) 0.287 0.288 0.297 0.121 0.121 0.121
O|HER 0|8YI=(3~4Y) 0.460 0.463 0.490 0.300 0.302 0.322
O|HER 0|8HI=(5~7Y) -0558  -0.557 -0.552  -0.906 * -0.904 * -0.902 *
T F7HAIZH20~22A)) 0.007 0.008 0.003 -0.178 -0.178  -0.177
I HIIAIZH22A] 01F) -0.164  -0.165  -0.162  -0.314  -0.313  -0.315

2O M| TEHER(R=1) 0.379 0.380 0.392 0.631 0.636 0.650
201 J9Z| maiEE(R=1) 0936 * 0936* 0936* 0948 * 0949 * 0944 *
X|QI A | mGHAR(R=1) 1.296* 1206 * 1.327* 0.687 0.686 0.719
X[l oA maiAE(R=1) -0.617 -0.618 -0.614 -0.371 -0.371 -0.370

21 HA|I[SH 7tsH 0.195 0.194 0.182 0.385 0.383 0.368
201 ofle HELosE -0.107 -0.108 -0.107 0.053 0.053 0.051
21 HE|I[GHA| 04 AZiE 0.072 0.072 0.081 -0.219 -0.219 -0.206
7|1Z VR Z8(8=1) 0.067 0.067 0.064 0.159 0.161 0.169
A5 SHAZH/EUAU M 0.272 * 0.273 * 0.273 * 0.499 * 0.499 * 0.502 *
AS HAZO|A AY M 0.260 * 0.259 * 0.253 0.122 0.122 0.116
A MERE EfEA O1A M -0.115 -0.115 -0.120 -0.124 -0.124 -0.130
Within Level

APHA| -G Y AKX SY 0.227 0.228 0.200 0.539 0.541 0.526
ALY HA &M 0.006 0.007 0.007 0.005 0.006 0.007
Intercepts 6.567 * 6.286* 8946* 6931 * 6583* 9689 *
Residual variance

Between level (F4)) 0.132 * 0.151 * 0.351 * 0.092 * 0.111 * 0.5642 *
Between level (Zt0{X}) 0.729 * 0.728 * 0.722 * 0.924 * 0.923 * 0.915 *
Within Level 0.728 * 0.728 * 0.732 * 0.762 * 0.763 * 0.769 *

PPP 0.411 0.416 0.413 0.406 0.411 0.397



2O MRS 718 X[ oY HEFHZ
A AKX AT AKX
In(‘l‘o |n('r—| AX| FHE |n(-ro |n(—r—| A% FHE
YEXE) HAXE)

Between level (Z4)

o -0.112* -0.112* 0.078 -0.173* -0.174*  0.866
HX} U 0|2 At S&E -0.028  -0.027 -0.081 -0.015  -0.013  -0.116
Between level (ZI04X})

Lio| -0.037  -0.037 -0.039  -0.080  -0.079  -0.082
HE(HR=1) -0.872 * -0.873 * -0.866 * -0.554 -0.554 -0.551
512 (LHEHUIRNSH O[Ak=1) 0.099 0.099 0.111 0.044 0.044 0.044
FHRE(THSCIMICH) -0.006  -0.006 0.001 0.021 0.018 0.029
FHRUSSTH) -0.101 -0.102 -0.099 0.039 0.040 0.040
TIRRE(121717) -0.158  -0.157 -0.174  -0.257  -0257  -0.278
TFRRE(2217151) 0.119 0.119 0.118 0.167 0.167 0.178
TH&X| & (U==1) -0.077  -0.079  -0.073 0.004 0.003 0.007
O|HER 0|8¢I=(3~4Y) -0.089 -0.086 -0.080 -0.075 -0.072  -0.083
O|HER 0|8YIE(5~7Y) 0.098 0.098 0.101 0.133 0.133 0.132
it H7HAIZH20~22A]) -0.113  -0.112 -0.109  -0.078  -0.077  -0.063
T H7IAIZH224A] 0|%) 0.034 0.033 0.043 0.060 0.058 0.079

2O Lt meiAR(R=1) 0.3565 0.357 0.358 0.508 0.509 0.508
201 19IHx| meiAR(R=1) 0.059 0.062 0.061 0.001 0.006 0.006
X|QI L x| meiZAE(R=1) 1.128* 1126 *  1.144* 0966 * 0968 *  0.996 *
XQl J9IH| mhA(R=1) -0.051 -0.051 -0.048 0.012 0.013 0.018

201 HE|IfsH 7Hsd -0.045 -0.045 -0.044 -0.114 -0.115 -0.111
201 ol HEHosE 0.014 0.013 0.009 0.090 0.089 0.087
201 HE|SHA] Ol A2 0.003 0.003 0.005 -0.011 -0.012 -0.011
7|1Z VR Z8(R=1) -0.430 * -0.431* -0423* -0.321 -0.322 -0.308
A M/ EUL B 0.088 0.089 0.087 0.073 0.074 0.069
AE HZ0|A A M 0.105 0.105 0.107 0.085 0.086 0.086
A5 MERE EFEbA Q1A M -0.116 -0.115 -0.111 -0.116 -0.116 -0.113
Within Level

AR -GN X SY 0.107 0.108 0.105 -0.070 -0.067 -0.058
ALY HA &M -0.002 -0.002 0.002 0.017 0.017 0.021
Intercepts 4.002 * 3.903 * 3.811 * 5.018 * 4.849 * 4.385 *
Residual variance

Between level (B4) 0.033* 0.033* 0.115* 0.044* 0047 * 0252 *
Between level (Z0{Xf) 0410* 0410* 0406 * 0551 * 0551* 0543 *
Within Level 0410* 0410* 0411 * 0429* 0429* 0431*

PPP 0.431 0.436 0.386 0.431 0.436 0.381
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Between level (Z4)

N -0.289 * -0.276 * -2325* -0.358* -0.350 * -2.563
HHXt 3 O|EX SHH -0.091 * -0.083 * -0.083 -0.097 -0.089 -0.085
Between level (04X}

Lo] -0.048 -0.048 -0.046 -0.099 -0.099 -0.097
HE(EX=1) -1.108 * -1.107 * -1.103 * -0.294 -0.294 -0.290
SHa(CHEHIXHSE O At=1) -0.063 -0.063 -0.067 -0.009 -0.010 -0.012
FHRY(THSCIMI) 0.167 0.164 0.182 -0.292 -0.296 -0.284
FHRY(ESSTH) 0.460 0.457 0.462 0.218 0.216 0.215
713721217t -0.053 -0.053 -0.041 -0.108 -0.106 -0.102
712 (2217 -0.003 -0.005 0.008 0.130 0.127 0.136
CHAXIZE(==1) -0.176 -0.176 -0.176 -0.106 -0.106 -0.104
O|HER 0|8RIE(3~4Y) 0.119 0.121 0.112 0.028 0.029 0.026
O|HER 0|BHIE(5~7Y) -0.015 -0.014 -0.012 -0.139 -0.140 -0.138
I H7EAIZH20~22A]) 0.006 0.007 0.006 -0.035 -0.035 -0.033
I HItAZH22A| 01F) 0.060 0.060 0.050 0.087 0.087 0.084

2O L] meiAR(R=1) 0.694 0.695 0.698 1.209 1.208 1.212
201 19| meiAR(R=1) 0.422 0.422 0.414 0.456 0.456 0.452
X|QI L] meiAR(R=1) 1.342* 1.342* 1339* 0.848 0.849 0.844
X|QI 79| mshAR(R=1) 0.001 0.000 -0.005 -0.199 -0.199 -0.203

21 HA|I[SH 7tsH -0.274 -0.274 -0.272 -0.155 -0.153 -0.157
201 ofle HELosE -0.173 -0.173 -0.168 -0.203 -0.202 -0.204
21 HE|I[GHA| 04 AZiE 0.009 0.008 0.015 -0.016 -0.015 -0.013
7|1Z VR Z8(8=1) -0.110 -0.111 -0.094 -0.107 -0.106 -0.103
A5 SHAZH/EUAU M 0.069 0.070 0.068 0.151 0.151 0.149
AS HAZO|A AY M 0.206 * 0.206 * 0.212 * 0.188 0.188 0.192
AlS] MEHX EFSEM O1Al M -0.172 -0.173 -0.168 -0.084 -0.084 -0.083
Within Level

APHA| -G Y AKX SY -0.092 -0.096 -0.091 -0.113 -0.117 -0.112
ALY HA &M 0.020 0.020 0.022 0.007 0.006 0.008
Intercepts 5.925 * 5.629 * 5.474 * 7.804 * 7.333 * 7.122 *
Residual variance

Between level (F4)) 0.068 * 0.061 * 0.221 * 0.207 * 0.192 * 0.5616 *
Between level (Zt0{X}) 0.256 * 0.255 * 0.251 * 0.527 * 0.526 * 0.5625 *
Within Level 0.639 * 0.639 * 0.642 * 0.627 * 0.627 * 0.627 *

PPP 0.406 0.406 0.386 0.421 0.421 0.406
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Lighting has been regarded as an important factor for creating a safe
environment at night. In the West, analysis studies on the effects of lighting have
been conducted along with the lighting improvement project aimed at reducing
crime in the 1960s. This can be seen as a part of satisfying people's desire for
living in a safe space, and the safety that people feel here also includes relieving
anxiety about crime. Because fear of crime can have a more negative effect on
people's behavior and psychology than actual crime, research on reducing fear of
crime is important. Theories related to the fear of crime have developed from an
individual side to an environmental side based on the assumption that people's
cognitions and behaviors will be changed by the environment. In particular,
people perceive and react to the environment mainly through their eyes, but if
they do not secure a proper field of view, people feel fear. So, lighting has been
playing an important role because it expands the scope of spatial perception by
providing people with a wider field of view.

Lighting is closely related to people's night activity, and previous studies have
proven the effect of lighting to alleviate fear of crime. However, previous studies
have limitations in not systematically analyzing differences in people's safety
perceptions that change according to the brightness of lighting, In reality, it is
very difficult to build various experimental environments in an actual urban
space and conduct experiments by gathering residents in the space. In order to
compensate for this limitation, some studies have been conducted by using
photographic data taken of the actual target site or constructing a 3D virtual
environment, but it has another limitation in that accurate analysis is difficult

due to the lack of reality.

In this study, the change in fear of crime according to changes in illumination is
analyzed by using 360—degree VR images targeting 4 streets in Seoul. In addition,
it was attempted to propose improvement proposal on a road lighting standard
that comprehensively considered brightness and visual information recognition
by identifying the degree of perception of visual information according to

changes in illumination.

First, as a result of measuring the horizontal illumination, in the case of
residential areas, the illumination was generally maintained at 10 lux or less after
sunset, and the lowest was recorded up to 0.74 lux. On the other hand, in the

case of commercial areas, the illumination was generally maintained at 10 lux or



more until the shops were closed, and after all the shops were closed, it was
recorded up to 2.18 lux. The vertical illumination showed similar values to the
horizontal illumination, and the minimum vertical illumination was recorded as

0.27 lux in residential areas and 1.18 lux in commercial areas.

Second, the level of intensity at which people feel the fear of crime was analyzed
by analyzing the change in fear of crime according to the change in level of
illumination. Looking at the average fear of crime by time period, the average
and median fear of crime increased the most after sunset. Specifically, in the 5th
experiment (average horizontal illumination: 17.55 lux, minimum vertical
illumination: 5.32 lux), the subject’s fear increased significantly compared to the
previous one. In the subsequent experiments, the fear of crime all appeared at an
average of the late 3 point range, and it was high at the 9th round (average

horizontal illumination: 4.6 lux, minimum vertical illumination: 0.37 lux).

The fear of crime increased significantly in the 4th experiment conducted on the
@ site. After sunset, fear greatly increased to a similar degree in the sixth
experiment. In the subsequent experiments, fear of crime appeared to be in the

late 3's on average, and overall, people felt higher fears compared to @ site.

The fear of crime on the @ site was relatively lower than that of the target sites
in the residential area. Specifically, fear of self victimization increased increased
significantly in the 5th experiment, and fear for other's victimization increased
significantly in the 6th. However, the average value of fear of crime was lower
than that of the residential area of the same experiment. And it was found that
fear of crime was the highest in the 10th.

Before sunset, level of fear of crime on @ target site was similar to that of the @
target site, but it was relatively higher after sunset. The fear of crime increased

significantly in the 6the and 8th experiment as illumination decreased.

In summary, the specific critical point was different for each target site, but in
general, the fear of crime increased sharply from the experiments after sunset,
and then the change weakened. As a result of analyzing the relationship between
fear of crime and illumination, it was found that as illumination increased, fear
of crime decreased, and it was found to be greater in residential areas than in

commercial areas with relatively high illumination.

Third, the experimental results on whether visual information is recognized



according to illumination are as follows. As for the color of the @ site, it became
difficult to distinguish between blue and green from the 6th experiment at the
10m point. In the case of letter information, there were cases in which the final
consonant was wrong or only numbers were recognized correctly from the 3rd
experiment. In particular, starting with the 4th experiment, it was difficult for the
subjects to recognize the letter information at the 10m point. Recognition of
behavior was accurate regardless of illuminance and distance, but it was found
that the recognition of a person had difficulties from the 6th round at the 4m
point and the 5th experiment at the 10m point.

It was found that the case of accurate recognition in the @ site was less than that
of the experiment on @ site. In the case of color, there were cases where it was
difficult to distinguish colors even at the 4m point. In the case of building
addresses, there were many cases where only numbers were recognized at the
10m point, and there were more cases like this at the 4m point than @ site. In the
case of a person, there were cases where it was not possible to fully recognize a
person's face at the 4m point, and the lower the illuminance, the more often the

person's face could not be recognized properly.

There were less cases on @ site to accurately recognize color properly than that
target sites in a residential area. In case of text, there was case to recognize only
numbers even at high illuminance because it was difficult to recognize regardless
of the illuminance due to the complexity of the letters themselves. In the person
recognition part, there were more cases of recognizing people's faces properly

than in residential area.

The results of @ site showed similar to the @ site. The building address and road
name address were difficult to recognize at the 10m point, and in the 6th
experiment, they could not all be recognized correctly.

To summarize the analysis results, most of the visual information was recognized
at the 4m point, but in the case of a residential area with less traffic, it was
difficult to recognize even at a place 4m distance from letters or characters as the
illumination was the lowest among the target areas. In particular, it was
confirmed that the points where it was difficult to properly recognize visual
information in each target site had a higher illuminance level than the current

standard.

Combining the above two experimental results, this study proposed



improvement standard in considering the standard of light emission(less than

10lux), regional average illuminance and uniformity.

This study is meaningful in that it comprehensively analyzed whether fear of
crime and visibility according to the change in level of illumination and verified
the relationship between illumination and fear of crime. It is also meaningful in
that it supplemented the limitations of existing field—based research and virtual
reality research by using 360° video and VR equipment, which were not used in
existing lighting research. However, there are some limitations in the process of

performing the analysis, so a future study is required

First, luminance as well as illuminance exist in the lighting element, but it is not
taken into account, and the consideration of the overall planning standard as
well as the lighting property is insufficient. Second, due to the nature of VR
research, a comprehensive approach to various crime—vulnerable classes is
lacking by limiting the survey respondents to a specific group. Because this shows
limitations in generalizing the study results, future studies need to approach more
diverse groups. Therefore, in future study, it is necessary to find a way to
supplement the limitations of this study, and to propose a plan for establishing a

lighting plan to create a safer night environment.
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