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Clothes that seem Tight but can Perform Daily Behavior

Design to Cope with Human Body Deformation due to Movement

LA 3242 Miki YAMAMURA 8 EBF  Michiko ISHIGAKI
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Abstract

In this study, we designed a shirt that prioritized the novelty of
the appearance, with the idea of “Clothes that looks tight but can
be daily movement.” And, we considered the structure of clothes
that can adapt to changes in the size and shape of the upper body
due to movement. The shirt has a small amount of space around the
chest, and the body part is twisted against the trunk to create
wrinkles. The sleeve width added enough space to the upper arm.
The front and back centerlines tilt 15 degrees when worn.

A factor of wearing experiments is the amount of space around
bust (2+4+7cm). The wearer is 10 female university students.
Sensory evaluation (wear comfort, mobility, appearance) and
clothes pressure were measured and analyzed.

As a result, although the wrinkles by the twist at the time of
wearing emphasizes “apparent tightness”, motion of the upper
limbs, daily motion are possible, and the appearance was also high
evaluated. Three shirts were able to wear and move.

Keywords: Theory of design / Garment design / Ease / Sensory

evaluation / Clothing pressure
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Interpretations of the Cafe-wall Illusion on the Basis of 3D Scene Perception and Production of Variations

HE FIE  Kazushi MARUYA KE BF  Tomoko OHTANI
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Abstract

When we observe shadows cast by multiple cuboids on a 3 D
surface of varying depths (a “staircase object”) from a diagonal
angle, the retinal image can contain patterns that cause a famous
illusion, called Café-wall illusion. In this study, we show that the
illusion occurs in the direction opposite the distortions of shape
caused by perspective projection. This suggests that the Café-wall
illusion, as well as other geometric illusions, can be interpreted as a
malfunction in the estimation of three-dimensional ( 3 D) scene
geometry from information given by the images projected on the
retina. In addition, based on these facts and additional observations
using 3 D computer graphics, we created two-dimensional
computer graphics that can cause variations of Café-wall illusion
from models of 3 D scenes consisting of a staircase object and
various objects that cast shadows on it.
Keywords: Spatial cognition / Visual illusion / Cafe-wall illusion /
Perspective distortion
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ZNENIEARBIE & LR & O F D3R % 5 $58L0°
M DT TR, BAREECRALDON) =Y 3
YOREEEDET, A7 d— NIy — LIRS

7 7 —VEEHAE Z A HHIAII OV TIE, £<
DD 5. $EBETIE R TRIELRMAICOVWT, 8
HWOME (BVF VST 2MELEOMER) X, TN
FNEPELIAVFIOBOThoOBRBEELS VoM, IF
WCEoTET S, ThoRPAKEL L2213, ELVY
VOWRINEL % BI13E, SEHOMEIIRELS RS, £
N ENDMH Y A VHIOHEIE T 25612, SEBliX
M B ZANEZDL EHITH BRG OMED
=T HLE, FAND LB LR %R REIRNOM X
A%, BORERHIEI D IR LTS G, Mk, fLEOM
BT 5 &, SEHON S i 217

BB 2 OBEHTM 2 T, $idlzsl &R TRIE
RO WT OIS HED SN TWD, SR 2 Y
REBEMEH 22N PR 74 V7 VT 74
VY TTHE, ENFIVEIZEEORD H I OMEX
¥ 7285 (“Fraser twisted cord”) 2B 2™ Zo
BADHOMET, #7274 — VO NN ZFHWT
&%, ¥/, CORGOFMRIMSIZ, ENVFIVOWER
FANFIOFTNEIZ X - T EFMRICELT 5. Ch
LD END, ATy F— VI MEIBERICBT
574N8) Y TMHMOBBTEL TS EEZ LN
5. FEBRICHHBERZH L 720 K D20 Wil 7 72
TANTELBERICHEK LA EFVT, A7
7 o — VEERLAVE L B 1P,

7 =+ — VEEBLOBEREN 2 BRI S Th .
BUER 2 R OB CIx, kTR Liciirn-I¥
¥, »rvirocBgEIRE LT, SR
EHEZZ 2725 00% <, ZRLomEz o %
R, FhREoMMMER, FrALERSRLTOURW,
NV RIRZAT A NE ) ¥ 7 IZBE R ORI TR
TONBUHMTHY, £ OBHED T DM %E T
NF A L7z oT, A7 F—IVEERAIN Y FS R
TANSY Y TUBORTRI S L EZRLZEZTT
X, FORELHmLAZLIETE V.

32 W7 1274 —IWIN2—2%%EUB=ZRTRR

IR ZRoc ik e, FOIEHEGIICEE S il

/) / ﬁgﬁ:\\

H3 HT7194+—ILIN2—2%%UB3=RTIKR

MME2Z25 (M3). BEARICK U TR L 38
HESDH B EE, HABICL > TOERPEZESRTT
X 2D, ZHICVARORTEHE IhD. ZogiRt
DH M HBHET 5 L, BEROBEEEIIEE S W
BROEHTBOR AR SN, ZhEhoRI3KE
N, A7 27+ — N8y — VITHB L7283 U 5.

4. A7 x174A=WINE2—=2%E U B=ZRTIKR

DR

w2, H3 TRLAEZRIGIRETO, #IZ & 5K
EhE, A7+ —VEHEDMBREEZEZLSL. ThiC
X0, ZRIEBIREEDOXIRTH 7 =7 + — VESH OB
BEM 2 R 2 T 5.
41, W=ZANY T 1 TILL>TEL BRBHKRODEH
WEZHONPORLEED, N—AXTF 4 TI2L 5D
PIEEIRDOEAZEZEZ D (K4). iAROMBEGRICET
5 i O WiEEE, BISHEEC LB 5. Bl
ThbL &L, WHNITFATTH D ST HWITHE
TWL ML LT, BARIZARLE LT, #&T5s (X
4 BB, 6T, MR L TAT A SRR B
HWIZEWTB Y, #FR ETRAEBOBGRE W SWHEE

EED 5 DIRFE MoOBED 5 DIRF

B4 IN—ZNTTF 1 T ERBHRDEH
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WREHE AT (BB b bBIRA» 5 HH
Z, ERImETAm) LTI, BB THL. BN
PR L THBORIZ, WIRIRE LTIZAB LY
SABPRVEENEEIN TS (K4 FE).
42, BITEICE>TELUBZBREAMBEDNDT O

WIS, BEBIROVMRICEE I N-ERORI TS H
M ZDRIZOVTEZ 5. IR T 1 O iR
(uTi’&ﬁk%<)ﬁﬁ’%é¥ﬁ%%’lofﬁ
ZAONDEMET S, BEEROFING, KTH2 BT
MANOEN % IE, $iil W#Lﬁﬂmﬁu%l BLAT X
WG M~NOEMZIEE RS X I2EDS (K5 ).

- D
.-"'}'- H Sfar |f

- Srear Y

Sfar'

Snear

v o

| e |
> H . i

s = dsinf

K5 MEAHMIERE BT D& EOROKFETI
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B e EROLTMELR 0, TEEORITI O
TNhEJETSH. O, 2200MHIEEINTHD
Thokisix, X (1) ThHaohsd (KW5H).

s=dsinf (1)

O DEFRMIE [0, /2] HDOT, 5infld0 LY KE
V. Lo T, EEHORTENKRE (BIZH2)
ZE, MIZAKPEECZ > TEFICTRS (K5 TF).
43. SBRBODAT 194 —ILINZ—2 EIXN—ANT T ¢

TICE>THIIBREThDOAMEILE

K6ELEDEIBRIBOINT 2T+ —NINF— VT,

HT7 A — VB ERATE I A ETho %
W35, 2oy =0y 4 s, ko
T, EMEL, AMdEHRZS (K641,

CONRY = RBRET D, HROY L NFIOYH
BREZEZS (6 TF). #HElLHRS, ¥4 LF]
DAMODIZAMDL L Y B FE VO T, Hik
Bl 2R LA, AP IEOME ZHOH
BThsb. LizhioT, SEBLIZWEIEIRE —HME2 Fo
HIAERLTWA I LAbhsb. — 5T, HEZHN
M, L CEMCHDEEZ DL, AMNIZHERY
TIFEL, EMEwENICREwC RS ZOR
AT 7= VR, N—ART T4 TICLDERE
W B IANGERE AL B,

gt
a4 L5

N B o5
i u H =
m B

mamE  PREOLGIO SBREMERRO

WIERRL AR —E%
[ |

. [EEER o
[ | (RATH)
[ L

- NN x
B GEF)
S

M6 HT7xT+—IING— I T BHEEIRRE & 38R

44. RERDPEEBRENLREEZERBRL DT T
7 # — LR DEIR

b L LOREORTIIHM - BB 2 T4

PYRIFEL 2O T, HERIEERNZIGEE BV



T, MRZMRT HLEIH B, ZKICEEROEHA
A1 alaTd, HERIERRNRNELZBVTE
RITCHM 24T ) #5128 213, BT DA 7 1,
EJ R AR L2z AT OHE AL S 25 Iytko
BATHEE R &R E LTME R S X ) RIERMEITFSh
ZHBh g ey — Wy — RS R S AT
% EBSERAVHNI L, SRR RITHEEICOWTD
EERNIGEE BT, WRORATHEE M E 25 X9
REZRTCRMOMR, BLY, ZORREBETE LD
B ROMEE R T > TVDBETHE, RFy—Uhd
U BEHOFMZUTOLHICHWTES (7).
FAHOBEMEZKELE &, EDLIEILEITRT
WaHRO Y 4 VENE, FEiiCFhTws. —hT, k&
ML D B ERE Lz & 1%, hRyliZBEITh T
W5, BATHEEICBWT, ke LTfkoRKmidsmic
% R ANRIF SN2 DT, AR OB R AEE R ARK
EEND., ZOBMIE, ATz d —VEERAI— 2R
774 T X BHMPUROEAR (HE) 2HIELT, BIK
DEFEREERE D LT 2REROEEOBUET TH 2 W]

BEEZRLTWAS.
HEREERET LE
. E T
- Y
; LY
- Lt
h b ir MR b

T Bromld

M7 MEEBFERELEZEED, HTTT+—ILINEZ—>
D=RITHIER

5. A7 17+ —NWHEROZRTHIBIRIKILT

2 EH
AKmXOFHME, PR —o0, WAWSRS
T A=W F— IR LT, ZRITHRERD 5
THY, TOBBHLEERIF Y X ¥ v FYOHERIC
KoV ZRIEERECICH 2 HEEZRTILTH
5. LEHoT, 3 RTOHT 275 —=IINF — U h,
CCETOEMIUTCITE2LLEIPEMFATAI LI
WEISRANTYS, LrL, MRoO—BEORES
MB7=0IZ, X% DR TRIBED D& 4% %
WATHLIZEETH .

LTIt o7z, SBEDOH 7 =+ —VEEBLICOWT O

T, B ST RIS RO T B MR ORE R 2
EZHILPTER. LaL, #lziE, 2B Hsrwvid
MEBEOYEITOVWTIX, TDOX) RN EEZHT L
3TEY, COIHEZOTILTCIIDHLILITTEL
W,

SEHLASEC 2 IRAMERTH 5 2BD 5 4 W% o 7z
AT A — NIy —TIE, ZOMOBS (FVF W)
BRELLDZANVHIZBEBLTVE2ERMNET S
GRRAKIELELTHIW) T8 T, ¥4 VORITE
B2 ShiE, oK %Z ZRITH 2RI S
ML ENTE D,

722 z21E, M8all/RLA2BDA 7 2+ — U
=T, WROEVIVBEL LI 2 EEZ 5.
BFUDIZELIAMDPE LTS L VH 2RO E (X
8b). WkHREZETHE, ELILBBLTWVE S
ANFNE, ) —HDFZANHIX Y B RAT & IThE
THEIhS. KTIRELIANTRIBELTVS L
BELT, ZOFANHPEERID HEVRITEIIHS &
ZEZTWAD, RISEDThOKID»S T —47 v MIHET
Hillh s EEOBETMERD L. HOYEIE, TED
A LEBEXDDBEMITNTVEIOT, 4iTER 7
W=D L, RESNBBIZRICH LA
WZ%5b., COLIBBMTIE, A VAMEAMEID D
BEIEWDS, W ECIRFE LA XD T, KkoW
HRRIEAMML, EMBERKRCEETHSETTH
5. BENVINICKEZEEAEZZOBEEOLAROT, #i
EZAT 5 725 S N2 8 X KT J5 2 & Rgat Il )
WCHiEg 52 6N05. ZhiE, K8aTHIRENS
7z x—=VEEROLTMEEELTVwS. B, X
8b TOBENOERET LBITIET 5 EE L& &1,
WATEBIFRE L DI, BEMEOHE, KEPTELSY
VBB LTWAMED LT RIEARI Y, FEkoOFlss
Abhb,

COFHMTATHOD D XY HILWFIPH ORI I IL T

I RS N 2

FIET : 8=y SI%ERDD

c  ROBHHM d

BEAM ,

EETES EARHE
FIE2 : 2=y b HIH F RIS FIE3: IN=ZNTF4TIZE DL
iét%@ﬁﬁﬁﬁ% EHHEEEERD
RDB

8 2BDAHT 7+ —IVEROAETE
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&5, HENERZEILDELEI Yy 7YY YO
, WIS AICEEE RIZTI LR, DIV EED
&ﬁ% WTOEL Hm SN THY ™, ot~k
I MBI RNTITONTWS LEZ 5T LI Z 4
Vb, =07y MORBRPEENTH), ERSH
BN L o THFDORATEHM T OB DL S &
5, HHOZMEIEMIKLETEEZDDHY ) 5.
72720, EHELEBIRLTHMAUMRIEIrNE T L,
EBIZ, RN —VICXoTEA 7 =7+ — VD E)
T @EHwT) Rrs2ePhs, 22 Tl~2HY
KR —EDORYEEH L. T2, 4BU LD T =
7 A —VEHIZOWTH, 3B, HHVIE2ERTOIHY]
EZNZFNOENT VISHEIRTE 5.

ST, BRI LT o RAT & ERANNEIE L 2
EOMFE AW TLEIIDHBEHLID. AT T+ —
WA HEB Y SR 9 70 22 P AL B ARAE L T B BIR T
bb. SEBPEZZ7:ODOHERD Y A NFHIDZE MBI
WS EBEH S, 72 21E,  Hf 8arcdeg X #it8 5arcdeg
(larcdeg ZBMA L) DH T =27+ — N8y — VRN
72X &2, B & Z05cycle/arcdeg #* H 2 cycle/arcdeg
O CHMIBN SN, ZOHBENOZRE LD ¥
ANHIZEH WL &I, SBHEEEAEAELR
WIS F 2 DFEPHOTTH B X 20555 1 cycle/
arcdeg DHFRE ORI bz TEHEHIBESHh, Zh
D roZZBEERIc 22 AR 4 VAavrHEL T, €
WINRT THFETIANESI NG, 72, #ilzs &k
FTHREERG L% %2 5N TWwb “Fraser twisted code” (3JF)
i ZETThY, WMRZTANE) Y TTHLEEID
TANEHRETEL EMP LB S s ok
BiE, WINhdh 7= —VENEN VIR, B
X & 1arcdeg 13 EDFBHNTFO N VAU DOPTHEL T
B2ZLERLTVS. MEDAT 27+ —VINF =YD
FANFI2H5DE S larcdeg £ D DREVW L2%T
EAETHY, 2B, HHVITIESOEEEE Z UL,
FREDVDRECFITON 7 =7+ — VEEBADRE
BIFEAERWEEZOLND.

6. ZARTBEICL>-THEAHEHENEZH T
A—=WERNE-EEFON)I -3y
W, EWR, BErUav¥a—yr79574 9272 (U
TCG) #HWT, K3IWIRLA2L ) BREZRIGRRICE -
THLBZH T2+ — N8y — VRO BB LT,
EBIEEBDAEL ) 50, LD ETHUE, LX) %
MERDZLINIDERETT 5.
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. EYEEETORICKBER/INT— 2 DIEK

DI, EYERTH 3 OREZERL (M9), 47 =

ok —=WNY = YEROMRE, £ TR 28
R THELRE L.
6.1.1. A&

A7) =Y R HPERE, RRIZABOMKAMN Sh
TAF VLY R=FEZHOWTER L. & E182mm, IF
257mm, JEAS5mm OREFIEO R — FREIZ, AN
53mm, AiAAH67mm, U7 mm OBEOR—TF (K9b)
FEEL HEHEEZITWHAHE LT 180K H
158mm M, HE96mm OHBOL I Ty 7 %5
SHINCREA L CTER L7tk 2 K2 #EfFL, 2hb
A7) — YYEROFE A 5200mm OHE L, 100mmD
MRz & T, KO AR 7 1) — Pk & 13T FAT
LB XHIEELZ (K9c). MK L THLAm
OWFEED» SRV EZ Y TT, 27 ) —rYkicAatko

WERE L. # A5 (Apple t# iPhoneX) # 22 Y —
¥R S8 Im, Ao TAMNZRIESEE D ALE I
REL, EHLETEER—FOLETANZIZVEITLLS
XA AT HERSETHog L7z, 72, D70
FREZILY B 7R T H g 217 o 72,

=

b
€
€
B
c 12 mm (5 mm + 7 mm)
¥ 200mm
g7 OB xm
? 1 14m 4.
R l 00 mm
K @ x

9 EMRTORRRENHE



6.1.2. R

10, 1LICHGEORRER L. WMEINZ2H0E
BT (M10), BER—FOLETFRRIBEVEITE L7
(K1la, b). E2HHLTWLEE (K10b, 11b) IZBW
T, 2200MFICE B, BER—F LT, RITBKR—
FEICHRTHIMIC TR, 2 KOBoOM OB % ki
&L & LK, BoEZH4L, o3 hidi0170
Loz (Hllc).

(WFRHELF VEBTZIFIEFEITTH L EDbh
% (a, b). EHFELTVDLEH (b) T, 2AOHR
RO T, AL, AR ZS.)

1B

L(E#ERZ)
P ——y

i

11 10 REBOILEKE

Kitaoka & (2004) OWZEICL Y, ThboEoTh
KX DRI LEBUILEIML, AR B HETH
2V, EEOBETHZO L) REERIBIETE 5.
COHOT L, BER— FOWMBIRE —%T 5.
FThbh, NW—AXRZ T4 TIZLBEREMIEL, A7
V=47 T 27 F OWEIBIRITHY o 72 5 IS5 %k
ST EILNRT—UPEL D EDEPD DT,
6.1.3. EMERICHE IS “EILgIL" OHR

HT 2k — VESHOE I F VBRSO B REN T
Hb. EBRCEBEROVAZERT 2L, BITE O
THEGT, ENFNORE % R THRARO T B
35 (K11, K12a). EGHORLTE BT 25855
12k, FRICHBHMEER L TWEAKYE, HrwidEh
RV & 28O ETFHEARE SN TS, LT
WESBITPATRYE, EVINVIRITEAEEHRLR V.
EWhoaicix, BT E Bl HE, 25 vidF
FIEVWEHTERIRTWAZLELH Y, ZORAIEE
NE AR BInG (K120).

Y
Z<—T X<—T

12 EHETHOEILZIL
(a: M1laDBEEEHLK)

6.2. EANEERESLLESTZRTRRODETY Y
EPRTORIMERISHE T, CG TRRZ X Y #kw%
WL, B8 — AR L MBEA~DFBEEZ KL
7. M6 TRLALILAREDOT TV 27 M EFIOBIR
PORBZET, RABPAEING ZRITRRT, ¥
KXk h 72+ —VEHEARSE, Lt TV
7 MRV I NS D ERET L.
6.21. Hik
CGEMK Y 7 b7 = 7 Blender # AW T, =ZILCG
DEFY V72 f7o7 (K13). DB, Blender TO KX

REWR 9515 1% GB%163%) am2asn 19



SHETOHMNEZ & unit (V7 MY =7 LTIEHA A
L, HpCidu &EMER) &EKLTH. &Pkt
A7 V= F TV bEKE E40unit (H) X 40unit
(V) x 2unit (D) OEHERY) T ORHICHET S LS
WCHBUEDORY) TV ZRE L TR L7z, BE2s, £ (X
Jim), k(Y Jim), | (z Jm) ZERZFRIE L
LCiEZRERT 5. BIEORY) T VidKE X10unit
(H) X 1unit (V) X 1unit (D) OEFEERY) T 2L

BRI

M5

o RATHR

14 BRI > 05

a . b
=
=
= - = ..3'”
= = _ [ =]
o -
-l 1.5u
.
M 15y "7y e )
b U X
& -
Z+ z+

15 #HIIDEE
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LT L7z, AlEAEBIYH25%IEKL, 51,
FHOR S 2SR LT E, 10% KLz (X14).
MERELTWARE LT, IKIOPEED075unit, S
30unit O A:Z 2, JE A 5 — 15unit O BATALE I,
AKFF5 T 3unit TOOHBEE BHVF, £ (0, 0, —25)
o U O RICHE L7z (M15). 4 )V ¥ —0.5unit &
L72BED WP EZ (0, 10, —30) OfLEICHE
Bl A#A5% (=55 10, —15) OfLEICEE L
KFEFMNZI95ERET Y (A2 V=Y F TV bD
O INC I 725 10) ISz S 72, L v ZI3ER
WE—FEL, SBFAE2EE LA vy —94 XiZ
V7MY 27 ET32mm, BEFREEIXF=200& L7,
D720, MEEZRYBRWIL YY) Y717
7z,
6.2.2. FEREER
RRERI6ITR L7z, BUBAAO EFICOT Shi:
BWEEICE ST, EVFVEORSDIKETHE S
72 FRBEIREEE SZVIRRTIE, B TFRIZETIC
il S h, —hT, MENEEZELTRIETIE, ¥
DOFNAHRZ Y, BIBVAROWIIRIRE —33 24D
KL, ML 7% 5 ISR 587 — hik
LA Thbb, N—2XZF 4 TICLEEARAZHIE
L, 22V —=r* 7Y 27 bOPWAIBIRICH > 225
BHERII NI —UPAEL B I ENMEID DN,
16b I2BWT, EOTHIFAME Y AMDIEH A
K&, ZoThoZltx, A2V—rv+7Y=z2 bE
TENEL DML - T, BRRETLY Y V7%

16 ZRTETFTVLTICED ATz T4+—ILixa—>



MTIREDH AT IZADHMDOFMEAT V=7 bPOK
o TORAT X, B X OGEI OO %
bL72CEiCXoTHLZEEZZDNS.

ZIZTE, CTOTRIINENRS72D5, H X T OB
ZEORELTRETNOHPANKRE L Y, SEHICH
EZRWEIAND LEZOND. ZITREITIE, 2
FSORWME LD REL LARFIZERT A8 — 12D
WTHRET L 7=
6.3. IGATL>H T U-EED#ER

AHITIE, LVIRMADOH X FHREEH T CG Z2EK
L, T/ — v 2B 5.

6.3.1. Ak

UToRZRNT, Wi AfOFET3ID Y—r%
e L7= (17). BB ARIZ R & X20unit (H) X 4 unit
(V) x 1unit (D) OEHFERY) TV 25 L TER L.
FBEEBELYB20%BIEKRL, EHIC, FHOHI%
PRIEMERE L2 F £, 10% LK L72 (K17b, o). ZOF
WmEICXY, Fuim, BHNOmOLBORE 2 ENEFI
4 unit, 44unit, FB % ZFNZFN48unit, 53unit & L7z,
wEREETYARE LT, IKMOPED 2 unit, 5 S 30unit
DMK 5, KA S —20unit DRATRE IS, KEN
I 4unit TOOHMEE H T TRE L. 5 X5 2HE
VAROER T, SNAROHLA 5 EIT55unit, TRTIC
20unit DRLEICHE L, APHANHEERY (R 7Y —
YA 7Y 7 bR Jii) 13 L S ¥
72, REPAIXI008E & L7-.

17 RKAAXZTERAWEY—VERE

6.3.2. FEREER

LUy v ORREERIBIIR L. 624k
FAEIZ, A7+ —A8%— Uil s, 58l
NW—ARZ T4 TWEBEARAEMEL, A7V —=FT
V7 M OWEIRICH o F ISR L 7.

72721, TOMIEIZEETIE R o7z K18 IT/RL
ZZWEAEMTIII LA TRIELT, BV S AHIEIT
AT, BB WIZHRATI & 13T AN D VR A
72, ThoXKE SHPWEHTEL LM, 2250
P AR D MR H D, Z O BLEF A AS1008
LUK EN 722 LI2X 5.

BRI H 7 =7+ — VBT, 4 VFloTho
RKESRENVINVOMEZIIZIETETHSH. ZOWRET
R 2 G5 & BV & OV H3HE KIRI 22 5 R 55
PHEEHL TR EEZONTWS., RERORHRT
&, R R AR5 & KIBIN 7 05 L 5 D AR A
REETH - WA H A, Tani H (2010) X, ¥4
VEIDOZERHEBIC & > T, SR Y—ICk-TH
N RN FAE G A S NS, EVI VR 7
FIAMEENS 52 RRLTWSE,

18 CGEFINTIER LD T I+ —ILixZ—2

Tani 5 (2010) 2R L72RPEE 13 EDD 75, ARIEER
WZBWTH, ENVFVEKRICHEL FVOKGHRS S
T, REMICE-MREERARIR O EZ LN
5. TNHDORRIE, ThETOMREICL > TRINT
EeA T 27 — VEB IR Bl TH 5 2
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LLESWNTHY, NELFBOZKICEREMIES 2
BLEEHERE &L OB Z R L T 5.
6.4 BHELBEETRAVEERONVI-V 3>

5 A VEIDOIRRTHIRE RET 22 E) T EiKkp O
B X 53, HaltEs@EychhIms ofsz
KL BT = HIERTE, HOZOROHHIZTO=
RICRWLTDOIN—=ZARY T 4 TRMIET B HANEE %
B CThs COWHERFT E012, B cHW
7Y V7 OEMRNE AKX T (K19) CG 2B L,
XV BMERRREH G2 A 7 27 1 — VO = —
Vg YMER & AR

(4]

K19 HTxI4—ILISZ—DNYI -3 &#FRT 3
RRICEARL =Y — VR TE

COEHITLTERSNINY =2 TliE, FVTVF L
DOHT7 7+ —VEER L D IZFIVDS, FRROIEE O
AEIY, fi25KL, AR ZS (K20). 2ol
LEFEPDB-DIZ, MIBIZ/R L2007 — DX
LB, H20D8y — VAR ITEBOFTIZON
T, MifREREZITo 72,

6.5. ZRTET V> JICE>TEREhEHT 24—
JVEERDNY I —2 3 RO R 25 DikEt
6.5.1. A&

FEERII133L Y FDWMT A AT VA 227/ — b
28y a2y (VAIO £ Z1311) 2w Tiio7z. T4 X7
U A OIRIREEIE2560 (BF) x1440 () €7 &L,
Bl BS4em DI I EZ BV BHMAICLTH
laremin & 725 X H L7z HligE LT, KI18& X202
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‘Iu
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20 H7 x4+ —ILEERDNYI -3

21 EERTHWE41E (EAREDDDERL) ORI

AUz AFEE O CG WifgE H Wiz, W{ROBH R R
RS HBZ RIS T 572012, BEI00E 7 2o
Koo 1 v ¥ CliffE ) E, TohOEBET 2R
BO—FRE RO FICIR L, BN RREE K212R
T COAREICMZ, FREhORIMCTHEAZ Kz S
B2b o0 4 EMAZ T8 Mo §% kL U<
L7-.
EBRBMHEIEH 1 2 EL 6/ THo7. FEHER
WTHEBOHMIZMS SN Twih oz, EREl Yy
Ya vTiitbh/ £ TIR, ZLODMHEOY 1V F
T OWNTIZRIKEO—HERPIRINTE Y, BIEHE
A3F — %49 L 500ms FIMBE D FR S N0 BT,
QRO —FRERAFR I Nz, BEROPEITERE
NZZRBHINC D 2 RO OLM E KMo L& 5293



K RZ20% 2BORHENICE > THETZ LT
bol. by varig, 0RATTHEIN, MBI OM
%235 ¥ 7 LHIC10l o FR S h iz,

6.52. FEREER

KAk insez 2oz ty re L, £ty b
WZoWT, —BMBEYZD20RITOF— Z245bET,
HDART B EEZ LN HHANOKISERZHE L7
(22, 23).

(1 LS 2 S EF=l 18 a3y --\.: 1154 .".l
X22 £&iNEDFHRICE
(=5 —N—1395%EHX M % RT.)

o) D -

23 BEMEDORSE

R VBIE S 7 — ¥ & B T80% UL L O RER TS
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Development of a Three-Dimensional Hazard Map that Visually Impaired People can Touch by Hand

—Part 1: Making a Tactile Map that Shows the Road—

FEHW  Tatsuya HAGH I BB—  voichi HOSOKAWA

BnE

&, MINZENE TERPHR TR OBAMER B v
TR OBIFECB D Y, B ERER P TClil> THd
BAUARMNAYF =2y TRZHFELTVAE. HAMMD 5345
LR DY Y Y WMo THRMEL 217, STLF — % IT4H#
L7ztk, BWMINTZ247H. 20HE—-WELT, HTOED2
EEIER 2 5 £ TR G52 X 512 LfiltkX
ENT 5.
F—7—F:B{RLESTLT— 5 AN Tk 8
/fil ]

Abstract

Hagi and Hosokawa have been involved in the research of tactile
maps in the Hashimoto laboratory of the Department of Social
Engineering at Nagoya Institute of Technology, and are currently
developing three-dimensional hazard maps that visually impaired
people can touch. Cut out the target location from the Japan map,
perform image processing, convert it to STL data, and perform
machining. As the first report, we introduce a tactile map that
expands the road enough to pinch it with a finger so that the
evacuation route can be identified.

Keywords: Image processing / STL data / Machining / Evacuation

route / Tactile map
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