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An Experimental Approach to Identify the Key factors Influencing Pedestrian Search Behavior

Yoshinobu MAEDA, Akira IKARASHI, Eiichi TANO and Hideo MAKINO -

Abstract: In order to identify the key factors involved in bedéstrian search behavior, we
analyzed experimental data using statistical designs. Firstly a 'GPS-GIS-based search
mechanism was used and search time, together with geographical characteristics of the town,
luminosity and GPS accuracy with between 25.0m and 61.5m in SPS (Standard Positioning
Service) were measured. Then the sense of direction of the subjects was derived from SDQ-S
(Sense of Direction Questionnaire-Short Form). Statistical methods of regression and path
analysis were applied to the data. Results from the analyses identified geographical properties
such as the complexity of the road network and the geographical density of landmarks as being

most influential in the pedestrian’s search process. The accuracy of the GPS system itself was

much less important.

Keywords: HiFRig#R X5 (GIS), GPS (Global Positioning System), 3> K<—2% (Landmark),
A (Sense of Direction), #HaH#HT (Statistical Analysis)
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DT & S IZSDQ-SOEMEHE 28 - RiFd H46
ERH D, X561, N Oy T 1 7 OBENES,
HRFMZITTIIR<#EHE (Loomis et. al,
1999) HED ANT, HITHEIEOMRICET S
EHBRETINERENICBETSITFETDHS.

M
BMREREY > — MRAEIC ZHAHTRWZHHRK
FRER B RBHERARI O/ \KIGE R e (4
RE) OHZICHBEEERT D, FHRO—MIIHR
TR B R BRITZEB) R & SRR A RHETT AR
(BEFHHEB) OMBHIIE o/, T, FwXZET
HIIHATFEVELAEREOH 2 ITHBHOK
ERLET.
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1) HEHEA - BIROERN S, GPSITIZKEE#
A12& > T, SA(Selective Availability : FEHRFI|H
) LT 2R E OHLRIESTOR TV .
74 /& 20004F 5 A ICSAIMRR S, BMRIAL T
DORAL|EL, 2drms (232.8DK (1)) TH
100m7” 5 #10miZjEME S Nz (H, 2001).

2) PRI ER12EEOESBRETAONG 1F
ANO#H & UTEMT 5, 2ETK700H %
BHOPTIRBEFBAODOZNETTH 5.
—%, FEHIIAO6H6FATHD, 4%
BIZAODZWERHTTH 5.

3) SEOEEERTIE, EAMTIRFTEDGPSMAP
(KDDD) #Z#REEE L THW:. GPSMAPIX
GPSHERE 2 5l L 7= #EH 35 (GPSHEHE) &/ —
rUNX—YF NI E21—%(/—FPC) TH
pRE N, AEOHE LB SRR R OEREF
RIS, AWK TIX Z OGPSMAPZS, i)
BEIEIIGPSHERH 2T AT TR, W)
BREQOBREOATEHEDIIBLHETE
LN 2 HICEB L. MREMTHEEE S
HREEHOWE ONLE % FIRIZH 5 BB D



4)

7%, 2 DOOGPSEHEMEH LK. 2hb
GPSH#IZHBIEE - ISEICKD, TOMEE

HAEREOAET D/ — MPCEIRE OB FHIN

EZEREIND (KA-D. HMA-1O#ERE LTI,

fLEE#RZE R OGPS O E I EEAMIC 2
B TRREND. U TGPSEHNENMH
B EEITIIHEE A (GPSEEN/NIW), BN

WHDEEITEER (GPSHEEM K XW) MNE

REND., SEOERERTIE, BEHFICHL
TBRICASRBWESHRLES, 7—r—K
PEBENOEET, HEBIRDZIENDD
7z, '

HER % R E6400kmDIRIK & BT &, EELH
FITIZRISLOMASEEE D 1 BICHST 5. —FA,
REHFWTI, FiRm JQtE38E) I\ Tig,
K124 4mASEED 1 BICARN T B,

RA-1 BESEER

HERETIN BRINAET )V
d=5(x=5,y=10) d=10(x=17,y=18)
xE = 5.854 il =9.732
plE = 0.321(> 0.05) plE = 0.464(> 0.05)
GFI = 0.856 GFI = 0.846
CFI = 0.943 CFI = 1.000
RMSEA = 0.110 RMSEA = 0.000
AIC = 25.854 "AIC = 45.732

5) EFIINVOBEGERER, FEFQ997), BH

(1998) KE DWW T o/ EFIVOEHE L,
RATEZLGND

d=%x(x+l)—y, (A1)

ZZT, xBELROE, y3HENTA—FD
¥ (BECRERRGRR, SNEEEEOHBEREK
L, BEEBEESDENEEROSBOEEH
TH5. A1 2FMEI BEHEIEZHNTERD
HZENTEDHEIEBTHYD, —FEEFIN
OEIDEBZEN A 2ROMELBTEDLLDIT
L7bDTHD. FALITRTEDIZ, HEK

5% T, HERETI, BRNAETFIED

CEHEINSZ Mo,
THICAEEOBESERERRANE (RA-D.

GFl (E&MEHE) &CFl (LA ERE)
T 1IGAEWIEFER<L, RMSEA (¥ HkiRE
EHAR) 120050 FAREE L L, AIC (GRitufE
WEHEAE) T/hZVEFEEVENDRTNS,

6) BRINAEFINOHSEREEIT,

Sy ' :
22 - [SZI SZZJ, (AZ)
725 (S, 13 4 X 4 AFHTH, S, 123 X 41751,
Sy, 133 X 3MFMTHD. S, S, DEEHII,
o, 1
0 01
0 0 0 1

) (A3)

T Y2 Os3  Olsy
Sy =| Qg +0p0g G +O0g 0 0,

Og 0,0, O +0,0, 0 0

(A4)
Y1 = Os) +Oplsy + Qs (Olgg + 010y )
+0L‘57 (07 + 61,07, , (A5)
Y2 = Osy + G105y + Olsg (g, +O50l;)
+ois; (0 +01,07) : (A6)
ERB. S,
Var(X,)

S, =| Cov(X;,Xs)  Var(Xy) ,
Cov(X,,X,;) Cov(X,X,;) Var(X,)
(A7)

Thd. BERI,
Var(X) = a2, + a2, +2000,,0, + 0, (A8)
Var(X,) = a2, + a2, +20.,,6,,0, +0,, (A9)
Cov(X, X;) = ag (0 +0,,05,)

+0g (0y +0105), (A10)

. ‘
Var(X;) = zagi + 205,05, 01; + 6

px}
+aiVar(Xy) +a,Var(X,)
42015005, COV( X, X;)
+2005, 056 (O0g; + Oy, 0;)
20051057 (0 +63,095)
+20L5,056 (0, + O, 0; )

+2015,057 (05, + G0 ) (A11)



Cov(X,, X) = o Var(Xg) +a5,Cov(X,, X;)
+0u5, (Al + 0150, )
+05(0lgy +O1y00,) (A12)
Cov(Xs, X;) = aCov(Xg, X; )+ ag, Var(X,)
+05; (0L + Op0lpy )
+05 (0 + 00y ), (A13)
15, '
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