T/ DK YEREXIEO=-HDKBFEHRD
[T TR & XL MHETMmEER

P FnpEt
i 3™

BRI o

I

K HER™
R ZI7

Blur expression due to opacity of ocular lens for design supporting system

and evaluations on its validity
Kazuma Nishida™', Atsushi Tsukada™, Yuta Osaki"!
Takumi Ikeda™, Kiyokazu Aoi”, Zhang Yanfang™*

Abstract - The purpose of this study is to develop supporting system. This supporting system enables designers to
design things for people who have trouble with visual function. It focused on the opacity of the lens, which is
common among elderly people. When the lens becomes turbid, the contour of objects is not clear and the boundary
with the background becomes ambiguous. In other words, the visibility is blurred. In this study, using the data of
point spread functions which medically measured, we constructed a representation method of blurring of lens
opacified eyes. Therefore, reading experiments were conducted to evaluate its relevance. As a result blur
representation system tends to be reproduced. But there are tasks. It is Individual differences in reading speed,
learning effect. Therefore, it is considered necessary to increase the number of experimental participants.

Keywords: blur, opacified eyes , reading experiments, point spread function,

1. #

KO EITEERLEETHD. 4% E LR 5EE b T
BT B ERIAEN TS, 65 Ll EOEEE 2 E L &4k
EBMEATV, BETENOS HHEEOERNLIE L 72
5.

ZOEREEIZ, ELR@EIEIANY T 7Y —HEON
U770 —8HA RTA 2B L, ElEDHEN &
HERBMERTHE IV E2EDTET, NUT 7Y —
BE~OBERBNTHHEN DT T, HEHTREEIHE~
OEETHS. HEAEFBICBWOTHARLLLDIEROK 8
FIDLEREHREAZB L THELNLD E Wb TV 5 Y
77V —HEICBRT D REMRRIZB VTS, HRICK
LIERDSIIBERICBO CEERTFETHDS. L L,
70 LA ED 90% AIEFSAE I EE A K S KI5 o> b

1 AR

#2: HPEA VRS

*3: 5t TOTO Hslaxtt:

*4: 4ALLdesign/ LN K5

*1: Meijo University

*2: TOYO INK CO., LTD.

*3: Former TOTO LTD.

*4: 4allDesign/Kyusyu University

T INERZ TS L mi e ET S Ic BT, ]
RIZE D IE MBS AR R C 2 EEmE 3gnss &7
MTx5. flziE, VEaLTEXLCRD L, HEkREID

FTTNERZ TN ERE L OERM, LT EERAR
EIIRECEELEZTCNDLEEXD.

T, B/ O OFFHEDEBREIC N T T VR
ZTCWDHEICHKE LTRFHDITA DI EEE 272, Sl
FIZL L AN D KBFEBRIRICERZY T, ZoK
MAERDIRBAEITT S L AN E W SN D, KiBEFIR
BIROTERITITON, BREE, EXLIRERDS.
FORTHAPFRIL, T OWMELRIToE 0 LT,
B L OBIRPERIC R 2 IFRTICERAE Y T, #1DIT,
KB EEBIROIZOT 2T 5 v AT AR LT
LT, KEMBEBIEDOIERLT 2T D2V AT LDOE
BPEFHN AT o 7.

2. KBFEBBOIXTF

2.1 & MRRAISE TSR YBEK
BROFRLTIE, & MREKICAS L7225 £

SHEBTERVERICHEET D, TORFRBLED LS

WEREZRSZ LR TEO0ERTES L TRIEA Y



% (Point Spread Function: LL'F PSF) 236 5. 7o & 213,
R EZNED/NSVIEFERICE VR SEL5E,
PSF [ZE—27 DPN D ERD. LL, WEDOKEWN
KHFEROFEBIL, AR LIENolomf b s.

AR TIL, KEEEIEBIROIZOT ORIEEZ RS H &
LTCPSF AT HZ &ICLY, BEBICK LIEFRT 2K
BLTWL.

22 HAREQIFOITES

BB AN E R RIZER AT o I RARKENZ L 5 &,
FRHIER (1) TtERELNnD. X () IEENRD SLP
I, FEBRIZE VIS N OBEREZERT /8T A —
X2THY, BRARKIIEIFEARIZELZORX (2) TRDDHZ &
MDTEDLEHRELTND.

SLP
PSF =—[sr7'] (1)
%

log SLP = a; +0.008477 - Age  (2)
SLP:Stray — light parameter (7 A N % Y4 T/ IRpD
IR Z#RT/XT A —H) [deg¥st]

@ : stray-light JERAZE (EELA) [ ]
Age : Flim [#%]
a; : ANBEOIRBREZRTELEH (K1)

A (3) 11X Stiles & Holladay 12 X 2 HELEOHEIENS
HENER K1), Q) XvROEEELAE =10°
BIF 5 PSF %a;p& LT, PSF LHEAIOGRZX (3)
Loskwszenctes. X Q) TOLREITERET
KED, HNEDOHEAIZ2.12 ThB LMESNLTWE®,
B, HEBLIIT A AT LA EEROINE R8BS
W, EOMOAEE CHEEIEFIZHD Z N RENE
RTHEEDZ L THD.

b

PSF = ay - (%) @>19 (3

0 : AL ]
ayo : BELA 10° 12351) 5 PSF
b : IROIREEIZ X 24585 (AWNREEIX-2.12)

T XD ANEED PSF &R B 2 L NATREIC 72 B %,
REAIL 1° RV REVGEEORITHA TE HHIRRH
%, HEAOHIREZ ML 7201z (4) 2l S CE
MT2zt%&5x7-. X @) X CE (HERALZAER)
\CE SNZREIRE O PSF T 0¥, B OHIBRIL
AR

psr = [1- 008 (22)
B ’ 70

9.2-10°

' 15-10° ‘
lh+(mﬁ%fl [1+%§EY]J

4 jl 400 i
| 6
{

+3-10_3-92‘+p
1+ (g7

1300 0.8
’ 9 + 05 I

[+&@] [+ ]

{1+15-Qﬁyf]+25-ur&p “)

AgetEHn [5%]

0: 184 [0 ]

pATEOBIZ L HRE (WA fp=0, A8f:p=0.5, &k
f:p=1.0)

1 i34 70 s RE ANEOHLIREE AT LTz
LHEOX 3) &, M T0mEAN LIZGE0X 4) %
L2 D0 THD. KL, [FFEECTHEIRO PSF 2%
TR (@) 1T, ARED PSF #&£ T 3) 13X, X8
IVHELL TV D Z Enbns., Zhbozrplss
iz, A (3) Lk PSFE#X (4) ITfRAL,
HNRES & R4 0 PSF &R OM5IRE OFH (Aged) %3k
Wiz (K (5). 2oL &, FEAIT 100 ZIERAERD .

AAN@P=0)Z48E L, 70 % CHRE AR F.OREB O
A (3) LY a1=0.0174729 THDHDT, TDFEMED
B O PSF 1%, F#inn 117 w2 OREIRE @ PSF I
5. ZOTE2RLIEZLON K2 THY, 2

* 1 REANBEOKSRERRESX (2) OEK
H & DOBIR
Table 1 Relationship between the lens opacity state of

cortical cataract and the constant term of equation
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Table4 Conditions of opacity of ocular lens to be presented,
denoting PSF values at scattering angle 10 [°] in

parentheses of each condition.
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Fig. 3 Results of maximum reading speed on lens opacity
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Fig. 4 Reading visual acuity results on lens opacity
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