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b EHE (1974) B X OMERE (1988) DEFHICL72A5-
T, SMURNICRH L 282 B RMHERESE L L,
KRIFFEONRE Lo MPEEITHIHIZoT, WIZED
HiYB L OHBEIZOWTHII 2TV, W REH» S F R

By AHDORS

iRz, F7o, AWIEIIMAEMEE L L URBRFKR
FEHE ARG EE AR S ORE L/ TITo 720

2. EBRRIE
(1) H178&

ARIFE 1L, X KFEARGH (B 296m x34.6m)
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FHRER LS ELAENREFROMEIL, =V (B
15cm) ZROMKEHE 58 (14 :90cm) B ZIZEH0
B (45m), AHEOSmMmIITE=— VT —T %
0, {WELEEEES X OBATHER O 7 — & R EHIT A B0
Hize Lz BB, XA¥—b54 v, iR, T—n
FGA VDB Y —NVIENEEVPRTHATH TP %
WEMTH 72,

(2) BERANDERE

HIR - Wi - BP0 (2014) 12X % &, HEN & il
T2HELLT, WELENT S, SERNOEENR
WIGETCERMT B, MHTIETELEMMEH T v
F—NFG AL LTI ANDERBTOND, itk
DIRBLOAIETIZ, HEHRARINZ G 2 5 8 & ik
BZFH 9 5 72 DI HESEERT L TEBRD>IThNIL TV 5
(Cohen & Sangi-Haghpeykar, 2011; Uematsu et al,
2011)o LA L, BLREREEZICHEER L THEBREIT
HTET, BAIHRITEVBITRIIC LS Z EHE R
S7ze M - £HIE (2015) &, FEOB M SHE
T L 2 WFETERET-TBY, UToZih
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ST O YL (RE SR YL T) @ 3T
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Tholo ZHBIE 2000 —2A%RETHILT,
AT Z SIS R E T V7 =5 AL LT
WY ANBZETHo720 ZOMETIEZDOHEDS
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BUCREEZ RIZL TR IR 2 HELTw
bo FIT, AWFFIZBEWTH P - RHIO (2015)
DFFECHR S 5T, BRI OWE & EAT I % 8125
L& HIT U —NS VAL LTY ARSI LT
BERENIIREETZE L L,
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BNz B, RESIREEZL TV ARV F2, vz
75 7 NVH X5 (Panasonic #, HX-A500) % |23
HL, BITHORTOMFEHRETESL LI
B, vxT I 7IVA A T3 iPad mini 3& B X,
EBREDN N mEERIE L 72 OB, WHFHO#HD
GRBBIHRT —T2MY, ZoOMEL2Y 2T T TV
HRATTHBIFTEEIIC Lz, T2, EBBEEIA S —
FIAUBOLT=NT AL VICELET 5 TORITH
B, R, RELO % FLEk L 7ze WL Jr i e
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&, AR RVRT (BT, ARk LR T4mL
%), BIUHMBTSEUOFHNET> 720 2O,
FIRBRAT 4 ClE, MR EARE R & F oo 72,
B, AEFOT FEF - FHEF) 3RIICE
BELGZ5EATHRNZ EAEITURI DIHL NS
nTBh (M- BHDO, 2015), AR CTIZIER X
FIZOWTIRME L h o7 T2, ARMT2HE
L TR WEIRZ BT 5 B ERIRI TOEE T
&, BT [EE] E DBV [Hw] LT
RELZR/ANCHZONEZERHLPIZENRTWS
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Table 2 HITEREICEEL 7ZEM

OHTHEOHBIRALE & CESER T BH

@EFERLTWASTHEE

QH-TCHHT. XBLEBROER

DEWBEES CBICEAAYIILTNDED
BFANYDHVEBSEES CEIZERNYIZLTNELOD
Oh—LhdDEERROE S
QEESTIEICET 58 T

@FTDK B EFDORIGE

OBFAHIABEBRLEEHD

WAZ, JeATF%E (Uematsu et al, 2011; P - A2H 1,
2015) DFPIZ % b [F | OBATHEED 50865, 1.2
fBLzzboEERZN [EB] [H] OBRATHE
L7260 HBATHEOIRRICIZ, A< — 7+~ (SHARP
#WOEE 1 107mm, & : 54mm, JEX : 119mm, E&# :
#108g) 12 [BPM] ¢wdH A ta/—2077) %
A VA M=VLTHRALL, T0B, AMZEHoTL
BEHDFICAY— b7+ VEBELETA T ) —24
OIRETHEZ IR LS, ZOHEIIADbETH
(&R, BTHELREM L7281, BRI
PEa$R U7z SR, RATEEE (B - [EHE] -
[V ]) OFEMICBNT3IRITTo, 3ok TE S
RS L ER AT 572 Thb b, WRH 1 AICK
L, FILZe U AT 4t 3 30T & BT 41 3 (A7)
x 3 ([#w]-[@%] - [#el) o9#lfrc, 2R
TERFNI L7z £/, JA8EBR, &EMEOFHIOHIC
AT = ADJRHADETHELHE 2 To72 &
ERpeid, DRATHE ] [EERE] oflns S HlE
BTRHRBEONERE LR L 720 72, BT LR
2RI L 72 (Table 2) %47V, SREDOHKIT%
ST BEEOERE LTz
(4) thrhE

TRBLEEE S X OBATHENE, Y27 STV I AS5D
Fi8%% Adobe Premiere Elements 10 (Adobe #) %
FAWTHHT Lize OB, HREADH BRI L
TRT =T OMNBEET T T TIVA AT TERETS
LTENENERD Iz, WP T — VEERICE
LR PSRT—TETOHMEE Lz B, I—
VI A i b EVWERBIEOME L I — L HER
(16m) ORI L BH L2 T2, REEE
BATHOIIERD» SEWE TS5 R, EllE~<ALFAD
fiil UCHLE U720 RIRIERATHIEE (16m) #4%T
#o TR, FH LRk FEEEEH L,

m # %R

W5 F DB F1316075+512cm, K925 +1527kg,
PR £11725+£370cm Th - 720 72, KEHO
BRSOV oY (3 Hipn) 1356.78+1.06dB SPL
Thotzo T2, KBFZEICET 2 HTHOMIEIZI0m
TH Y, HHERA SEAIZ5mDIEZ FEL TW722,
WEEBOKFTUIIET—NVI4 v ETELHEL RV
WE T, REEMEAS5m Db REVEZRL, Wl
ERHETH o720 OO LB, WHEB
DFEFRIZB U CTIIRAT & RBUCBEHE L 72 [ (Table
2), BT ORREZR L7z, 2B, BRI LBoxt
S# 3% (W%#F A-C D) DLHEIZ16200+535cm,
RTE62.00 £ 16.75kg, FIkL D E X119.00+245cm Th -
7oo BWEMOBTELT LAV OF (3MH) 135627
+£067dB SPL Th - 7=,

1. HTRECHTRE, S, SiE

ERBRATREC BT 5 3 oD BRATHEIZOWT, —
FHEHZY) OSEEBLCHEE (m45) OFHHEL
B R % Table 3I27RT. 22T, —~FMHzhod
HBEUZDOWT, WEREHNO—ER G EGH 21T o 724
B FHORMPEIEETH -7z (F(Q2 4) =39165,
p<01) . Bonferroni i % H\WWCTL HILK 2 17 - 725 R,
[FEv] & [@EF] [En] & [#He], [EF] & [#
W] OBICHBEENRD LNz (p<05). T/, —54
BdHizh) OEE (m 47) 122V T, HEBRANO—
HRGEGAT AT o T2k, FHOMREAERETH-
7z (F(2, 4) =31452, p<.01), Bonferroni i % T
SEILBE AT o728, [Bw] & [EE] (B
& THw], [ &[] ORICEEEPRD L
7z (p<05),

BATIEE, ¥, IR0 FHMH & R % Table
41R L7z 22T, ENENBERE N O— LK
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Table 3 —#RE#H77YOSHESVOREDQTIIEFERE (n=3)

B BE E
—SEHEYOEH (/45 92331655 115671822 138.6719.84
—SBHE=Y OEE m/5) 56.0713.80 73.2713.24 84.9213.02
Table 4 #1785, ¥, HROFHEIZERE (n=3)
2D BE E D
$SITEERS () 17.21+1.21 13.1340.59 11.32+0.41
55 (5) 26.56+3.59 25.3342.76 26.00£2.60
#H1g (m) 0.61+0.08 0.64+0.07 0.6240.06

SR ZAT 5720 BT OWT, LUORBRITEE
TdH o7z (F(2, 4)=80.03, p<0l), Bonferroni 3 %
HWCTELEIKZ 1T 7258, [Ev] & @] 2
Wl ok [ OMICHEEENRD bR (p<05).
BEIZOWT, KFOMBIEE LRI (FQ, 4)
=247, ns.)o HFIEIZOWT, LUOMBIEETHR
Mole (F(2,4) =280, ns.)o

2. {RELEERE

Fig. 2121&, W43 OMBLIEHE D T-3MH & Bk
R L7zo IRBLBEEE, SATHEEE [JEv] 2517767+
3295cm, [ 3@ % | #%121.67+34.16cm, [ # ] »7
180.78 +48.75cm TH 0, [@H ] M b/NE o7,
BB N O —BE N W % 4T T 3R, Sefh 0w
BHETE»o7z (F(2,4) =385 ns)0

F 72, AWETIE, BN G LEITRG0ORHIZ /T -
Too FORRIE, BATREM14.55+ 1.02F0, #%2756 +
1102k, #IH058+0.02m, R L1 425456 + 137.07cm
TdH o720 RMIHEEC BT 2 BEE N O—ZE K58
DRGSR, M ORMEIHFETh Do 72(F(2,4) =385,
ns) Z&nH, HAMARLKTRED @] LA
BATEMEO [B] - [EFE] - [#He] ozhezhico
WTHIBRDODH B t REERIT- 720 ZORRE, Eo&H
BV THEEEIRD ONLrorz (A LEST
Sl L ARATS&M O By, t(2) =075, ns. s BIfL
e U AT 4tk L OB &b [ ] ¢(2) =170,
ns. 5 AR USAT4M & BT S0 [, £(2)
=105, n.s.)o

3. HITHHF

Ml - AT (2015) (&, fWELOTT NS AR
$5% (LA, FAELLICHRHT 2% (LRE),
GRS 2% (RE) o 3FRIGET LI L

TE, WMRFICEL > TRILT 2 FcEl sz d 52 &
ERBEL TV, £I°C, KO GE OBITHH
WCHELTY, SEMIIHH Lz, ZOMRE I5H
A B L ONLHE CIEENHFAT S04 9 #ATH 9 347
ELAMICRBLL -2 A0 REZSE SN, ot
G DS FREAT S04 9 34T 5 AT THEMN R
WL, 4847 CHMICmILL 72 &2 5 LR B
Iz,

4. HSITLREOICEEL/AER (Table 2)

REFFE Tl FERARICHAT & WP BIE L 72 R
(Table 2) %17, WAREOHRITEHINTLHEOH
BeLize LFICEMREDOREZR LI,

(1) MREFEA

WNEE AL, 6P L/NFE6ENHTTY RVE
AR —CHBEMRICEY, FOWEHISRTIREE 2
7z BATHIBREIAMAER L T2, HHEAERD
PTHESFT R ZERTEFICRK Lz EL
T, MW % BT 2 BICEIT 2 5 Fh b & v
9 T EERFIF Tz, BRBTAE 2 BT 2 B IE = A
I— b= (BB S I E S 2RI b 7 - T
it~ — — (Z5lefk) 2BE LR MOZ L) PHE
Wid 2 Ao, BBAEEEEL TV r2HOEET
B2YILTEY, FAD Y O ERGRGE TR A
HHLVEHTTEY V THSTSOFE LD L)1
LCWizo =20 bk LRI o7z 72,
EEAATIRAEICRIT 2 BOAHEIC DO W TIE, Fx722
Dotz E MG L7z, BRITO Lo WT, DIl
WS MEDP SHFTILENDH B EZHNTEY, #
THAD SRS DD D 5o FTHICERE L
722 EiT v,

(2) »%&EB
MHEBIE, MELIEPSL6FETTY RIVEHK
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WCHBEMRICHESTEY, TOEHIIHTREL 2T
7oo BATHPRIZAMEZHH L5, HEAFOH
THoT R ZENTEFTICRKLAZZLELT,
FLOIHEB L v nwiT vk 2 AT BT 5
ZENRTEZVEWV) ZEEFFRT TV, HilRE%
HEWT 3 2 BHIAEWT AT O & BATHE DR G % Fo50 D
WZLTHED, T390 O BN E CIEENmNICH
SOFEHEIrOTr OB L, BTl Tho b
ZHERTHEREL Tz F72, HREFEBIZRO K —
A olEE L, B LR D 572, T &
LT, RELER & BV Tw B ERThIE Bko7-2
eI ons, 7, HAESTHEECET 2 HORE
flilzonTiE, BERHREO TR E R S E- 3 <
I B LA LTz HIT0L 2L LTHICRILT 516
MAH Y, HFTENICHAZ ED S L HICTRLTW
720 BATHICHEREEL B Z EIZOWTIRBRTSALZ
WBBRZES TV DH ANDRPHBII Y25 Z & 2 2550F
TWiz,

(3) sxEC

WEH CIEY RVHEEBRNFI 2, 3EOEIC [#
- AE] B TAVIES]) oBETHTIREL
ZF 7z HATHIBRIZAMZ AL T2, HEAN
OHTEST R ZERNTEFIHMLIZEEL
T, MW % BT L 72 BRI I 2 54 L3 7z B
HEICEONDB I EEFFF TV, 72, MR EL
i3 2B FEEEHRETI2ICLTBY, FEI
Mo TR ZENRTELLO—FOTENVIZH D
LB L7ze FA00 O 2 KA E TIEE L Tw
LHEZFANICHR LMK L7z, BROF— 20 58HEL

TRRBRIE A, BRIRTEEASHED L9 & LABICE
RIS D o 720 Fho, BEESATHRECET S
HEFHEIZOWT, JAWABZEH -5 R EN
TE5RLHDD, TOROFEHEDIRRIZEL > TED
LERE LT, BTl EELT, EAEL LR
W 2EmAH Y, FAdbELTWBEE IR
RBLT 52 2T Tz, T2, BT e &
L% 2 LIZonTRZEmAD R HERTGETIEE D
HTWizd, HEOFIZE-TWLIENHY, F0
BRITCOMNBIIR > TOREE T, MBI AN &
CAERHETEHE L.

(4) H&EED

Ne#H D OBRINETFEHATH Y, KiEoOGH
DR THE—T £ < A 712 X BIREER ORI T THEER
AT o e R A TH o720 BATHRITFFITZT T
hotze HATHBEIZAREMEH L T2, HEARE
DR THEITT I HFET ey 7 2D ITHWTB
D, Hod CHL I ENTETICABR LA EA
Ho 7o BT E % BT 2 BB A B O FfE
ARDICILTEBY, F20 D D% WEERHET b5
POFEDPY & RO THR T2 EHEL T,
R— AR SEE LRI 2 v, F72, g
T2 HCFMIZOoOVTIE, 10m <HWEREL
720 BATOLREH T DS, FEREDITHRITLT
WBZEDNEL, EoTWAHEDOFIZEMN DR VI
AN WTWEZ DR H D, T, BTHICGEREED
%2 EZDWTIERA P LM WTL 2 HinH 2 2815
THEY, HEHEHEIEPHF Y LeWAEITF TR, BHS
EoTVDEZOFICHBHEOEIH IND DM
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WL B EHE L7

5. %%E B QST

KR TORITHIL, AF—FFA v hbT—NF
4 v TOHMEA6m, HIFIX1I0m TH Y, HITED
Y d 5 I MER D S LI 5 m TODIEDD - 72,
&P B OBFUENET— VT4 v TR L 20
HT, WU 5m )b KREWEEZRL7: (Fig
3)o

V. & &

RO REFZABTHo72A, TON1%
LH B) ERiBOIHD S WERGE - 7272 O8EHY
MBASBRIL, ZOMD 3% WHEFEA-C-D)
COWTHEITNLE 24T 5720 L L, G fE o
ANEA3ZTRBELILICHA B EHTEY, —
BALE N/ Z B I ENTE LD o2, #IT,
RIFFETIE 3 ORI LT, HNEMES X 0547
CARWLICREE L7228/ (Table 2) %SRBI
EHOARBATOMBLORE S K OSBRI WL 72w
DIBUZOWTELREZITI . F72, WEARRETH 572
WEEB OERIZOVTHEELITH.

1. BSHTORIMOREE

TRV ERER 552 SHEOBRTHE ([F
Wl THEE ] T ]) TRAINZAT o 728528, Wi
BELE, W] 2517767 +3295cm, [% ] A%121.67
34.16cm, [#v] #9180.78£4875cm TH 1, [E V]
&[] ORBUEEIIZIZIEZEN WD, @
DIRHIEEEA 3 ODOPTIRO /NS Bholze TOMR
WEAATHEICE LT, ANRITE2EE L TRl
&3 (Cohen & Sangi-Haghpeykar, 2011; Uematsu et
al. 2011) 2#EHT2HDTH ), AFROWNL L 7 -
TR EE 3 BT H WIS BRITHETD
5 [#FE] CRIENSSTHIENTES LHEFS
Nize 72720, MEtMEHEEENHTBLT, —#1b
ENTRFERTIR LV LICERZTILEN DL, —
H, AMSATEE LRIRREER RO I 2 L —
Toa YERRTIE, BATHEE [Hw] A TR &g
L CHRBIRHBEREIVNS 2 2 EPRENTED
(M - I, 2015), AEFEORKRLELL DT
Holze TOTEND, BEBEHROFEDOERAHAR
BITORPUHEEL 525 2 EE 2 N0, Kif
RTEIMHTE Lol T2, BTHEICHLT,

R OAATHE [HH | 1211567822 (H . 4)
THY, P - AHO (2015) THRE %o 28R
Ao [HE 110457 +6.86 Gk 7) £ 0 b #Ah -7z,
Z @ M2 2\ T, Hallemans, Ortibus, Meire, and
Aerts (2010) IIHERFEDT A <A 27 & LA
ATHRENEL B LERLTEY, ZODM -
A (2015) O G & I L CORTHEED # D >
TeEZOND,

B AR L THESIROO NP o &
7o, A LBATSM 0 [lH ] L ABSATRG 0 (2
W] -] - Ty oFhEhiconTitnd
tMREZRIT - AR, EOLMFICBLTHAEEITR
OONLEHhols TR L@y, RFFEONGEDK
TIIMETLERICTH 2 5 2 e AT E ¥, B, HiIE
PO A D ER DD 72 53 FHRRAT ORI~ D&
2oV, — R bS N7z B S LB TE LD
720 TORUIIOWTIE, WRBFOFEHR L RO
EBRETV, TORBIIOVWTRET I LERD S,

2. FRRICRERHORH

M - 2HEIE (2015) &, RELO H AN R
T5% LA, EAELLICLREITSH (LRA),
AR 2% RE) o 3FMIHET LI LN
TE, WRZIL > TRILT 2 FcEr»dH 52 &
ERBLTWA, /2, IRBOFIILME RBEIE
BLUT, RPEESAEZINEWI 2R LTV A,
FIT, KHIRONLEOSRITHUMHRICELTY, 34
BICHH L7 ZOMR, NEHEABLIOHLHEC
BRI, WEFDRLRECHEH SN, HiTE
TR B U722 (Table 2) @ [Eod ST
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Veering Characteristics in Walking with a Long Cane:
Focus on Persons with Congenital Visual Impairment

Hiroki KADOWAKI
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Tatsumi MUTAGUCHI
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The primary aim of this study was to examine how walking speed at three difference paces (slow,
preferred, fast) affected veering while walking with a long cane in four adults with congenital visual
impairment. We also compared the two conditions of walking with and without a long cane, and we revealed
veering characteristics in walking with a long cane. In walking with a long cane, veering was less at the
preferred pace than at the slow and fast pace. There was no significant difference in veering under the two
conditions of walking at three paces with a long cane held in the dominant hand and walking at the preferred
pace without a long cane. But these results were not enough for statistical processing as there were three
subjects. Walking trajectory in subjects could be categorized into two subjects was R type; veering to the
right and one subject was LR type; veering to the right or left. It was suggested that classification of three
types is related to daily walking, and could be an evaluation indicator. Veering of one subject was more than
five meters. Also, this subject had the experience of falling from train platforms. With risks leading to serious
accidents involving large veering, countermeasures must be taken.

Key Words: persons with congenital visual impairment, veering, walking speed, veering trajectory



