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The Effects of Optical Defocus on Chinese
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Relative Legibility

Raat ya! ad Bl ty of o totyd &s w ¥ @ad stivuus g eup Wwas
cd cuatad £1d su™ o zad ¥ Tab a1, (Raat &' ag Bl ty ¥ d-
cates 1 af 41 &g of lad Blity d g agf oup o \atte sy ol yad
¥\ 4\ acd ty test. Wausad anfe of f ¢ of coffact facegni-
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Further Analysis of Acuity Differences between
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gdow. To ddy istiate faw data F oy faSedy £1d CCyi,
&0 aif€td sasd ¢1s Bat ¥ aded ceffact fates batweks 45%
.d 85% wel & of gdVi zad ¥ te | artel céifus ¢ v ati cas (Fg. 5),
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fusad e d sty Wi of o lartel s (Flg. 52). IV CCuip, M o W-
o, Daddica s Vwasfe'acad by a Bada o A, £1d D a
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oictegf ol s of &' of af adist.c depict ¢is ofMatfd ebjacts of

a & ts, o de et aways Naja D afeguafitas of Reivay

lattef 5. As a c6 sdyuk ca, tZ astf exatyy as d1d 0 df olacd &t
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Fouf ffas as @Ad &t as facegif ¢ of Ajelattedl Eigidh
woids Gryalatelsis haajeagaldgh of Figih wofds).*?
Howayel, tiis adyd i taga of (¥ iasa D afacte oye Eigih
weids deas™ oth eld at acity. OUf fasuit 9 ewvad £ at CC1 was
37.2% ass'ad Bat 41 S o\ attel s. Madi whil e, S aady & d >
covpafadacitas of ¥igdas od \atels 41d! evwel casaF gih
weids Grpate §5 lattes) ¥ Fouf oLt facas Avd Ferind B at
Lewelcasa woids wela 4.5% te 7% 'ass lagba 14y S edn
\artel s. Th asadata tegald & ¥ d catafl at CC1is apof esifatdy
33%‘asslag batid L ewel casa EL gl wef ds. Wa o acu ata
fat¥r o acuty test, hragobd pfmdias of Haph yi.ci
stuctf aof flastivuius, wi e o ttis alartel, a & afactel of
awefd, datefi ¥ afl acu ty § za Failiafity with § astfvus
of Damadiig of ©astuustiayhajalitl e dact.

Deriving a Visual Function Measurement from
Snellen E Acuity

Tha dfd & ca batwek: 11 & aadast 4V 6ig of 60 ¥ asa
G afactes (A, 3.77 dfd"¥) 41d L arfvest dBcut (38, 6.90
af d) was 0.263 eg Wit Th &l ag Blity vaflablity o &afac-
tels ¥ fad Ofiasatdtisticdy to ba ey ‘af g . CIv wa
daigrata ¢ aCC gowp o Firdiadatal ad Blity 41d usaits
acity Sza as hafict Md MaasdFafef Q¥ iasafaades?
B& of awaci: v acu ataé a setul ¢4, waltust €2 owh ow 01 @
lad Blity of rafactels of &t coiv dilas O agawh &
jeawg cadid Qdiges. F @ o al A avga pfeo off 6
h& Daacity o Cagow fMay badedgiatad as © afic-
fd Maasfafof dl ciidi s, WILA was & acty what wa
ddi™ ¢ st atead Wi € wausadn'us! &€ sas to Sy atad «F act ya
diofs. Thanadla stdgit'Fas of has al& E CCl, CC3,
1d CC6 M oW ¥ Figda 4b € abaanfacit e te usaa
pat & ts S\dl& E actity te ¥ifel f apaf & s o &f off V41 ca
wi Oasad dactes of dfF &t patd coivo'diftas. Tha
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e tNuast ¢ is WA CC gf o bast fepfasdits 0 & (i sud

ddir 41 d € of Faad g ¥ ase? G ase ut 6 weu d bate usatl &
“uvbel of st ocas Dlat sccuf T estFdukity ¥ ddly O asa
t&t. Suad.? studadof ieias of 1 a2570 O iasad af-
actef s fistad ¥ & o#icd ad & tafy, sl ool te tbeegs ¥

Bdjg. Th ad stfibut ¢ of stf eca Ui bel 5§47 gad F oY 1 te 24
£1d coud bafittad Wit a Gausid\ with f aived’ at 9.10 +

0.09 stf exas. OF CC3 gow (ddlt to ¥ ia st ocas) is a
desast te fiistady. Th aactity §zafof CC31s0.210% og Wit
lafgd dy fat of haSial& EFHg 4b), wiidh cévyelts te a
sca¥igfactef of 1.622. Thalaofaif afoad ¢ is dadgiad te

baf aad 1001 away bxla dlyed with 20/20 ¢80 hadiasa
G afactes ¢ adg Nagate baat!aast 1.622 X 100 X td\ (5
af @) = 0.2361, of 23.6 ¢ td\. Bacausa ) adf e ’s it & ¢

is datelf¥iad by a S &' & E daft, 1 &1.622 factef coivp &-
sates £ of 0 aacity $zadfd & cabatwek: ha$ a & E 40d
ayef aga (0¥ gsa.dg afactel s.

Itis weffa Mefig hat il a ¥ asa  af actel s usad ¥ fais
study el &“$Mo\Fad” ¢ af actel s, wildh af asta’ daf d¥ i -
land Gina avd Shga ofa Mty dfvo'ifiad M afactds Naja
fawed st ocas 14y facoffan idg tadidmad Gafactes.
Fof ¥istiica 0 adivwifiad Qi afactd T O veid) ¥ CC2
woeud baff as a ttadf ¢ d G afactel. Th ad stfibut ¢\ of e
LU b of st ocas £1d 0 us 1 4 &’ actity §zsa§d&«dy te ba
Vafgel Fof fadd@d Oasad dactels, 1d £ of Kanj 4 Jap-
ifesa bacausafiest of D&y dfatadt dad O¥esadafac
te s.

Frdly, itis dso wofll o éiéng eut Dat hapafdld fda
£ N bawek: HaSial& E 41d ha O asa O af actel s
N oW ¥ Fguf @4b was obtd ad by ¥t edudig e fcd dee-
cus. Whtlathistaf od (d e tfic Bu)N as bakl wday used te
dfvdatafeafactya ef of s ¥ 14 [N subt & dff e & cas 1Y ay
&ist. Wadacu i€ty wof &g ¢ adficd pedal 6 te saa
wiahd fasaafaat @dip Nelds o nandfdly ecodtfing
fafact yeaaf of 5.

CONCLUSIONS

Maastf diN & ts of isud acifas of Soedl \atteds a1d Q¥ asa
Qafactels of dfFk €t UNbel s of st ocas fayad ad © attiv of &
coilpid etetyr as Nad ‘afgd aclity $zes. Tha¥ideasa of
acti.tys‘.zgv"vi.ﬁl 0 tetyd &w) atd coivp &' ty,‘n ovva e, was ot
fast & ougd to s of t 1 & o ¢ 1 at i sud acu ty was detek-
¥ ad by dsditviiat ¢ of H a g A\ ast datd!s. goﬁ'\ lattel s
Wad sgikcaity dld acity Szat 4 b adivolast gf ewp of
G¥asad dfactel s, ey 0 ough D atwe g ewshad coivpa-
fabawatd coivo'dity. This dfd & ca swaje, coudoai-
tdly ba &oldad by & & stf exa widll df el & ca barvvad:

fhasa otetyoas. Wi & epfcd deecus was ¥t educed, fra
acu ty 4 zas of 0¥ asach af actel s of @asad ¥ 1 asd™ avvay as
Sidl& E wtetypas. Sud dfplafaat ¢idipsitay o te

defi yaa funct ¢d fMaasf aff oy Sl & Eacuity fatis fda
yat te O esafaadng.

APPENDIX

Selection of Chinese Optotypes

Efst, 01 & 5001 ost Feyukity usad (V¥ asach af actel s (CCs)
wea sdactad F o 41 oFdd Dadacted TFdukicy tabe>®
Wit was coivoil ad based ¢ a'¥igi stc cofpus of 1381
WL CCs. S5 g e s of CCs wel asaactad basad ¢ 1 &\ Ui bek
of stfocas ¢.a, 2-4, 5-6, 8-9, 11-12, 13-15, 41d 16-18
stf ocas). To faduca tastig Q afactels te a v diageab arui-
bel, a coivputd $idyds of phydcd divilafity o\ g dafac
tel 5%\ @adl gf eup Wwas céducted. Th &350 X 50 B tiva of aadh

M afacte was ciddedad as ap & t¥ a 50 X 50-div& d ¢

waca Wit faceddiates x;, x5, X5, . . ., Xa500). TH @s&co of -
dates wladt & 0 (aBackoisa) of 1 (awlitarisa) Tha



Eudidad’ dstiicabatwek: taitt a1d hajlt & afactedsi
s wacawas d; =[5 (% —x,)7]7 2 A p 4f-W sa Euct ded
dstiicas 4\ g fapfas& g o o its of Al & afactels w ¥
adl g wedacdcuatad. Sayed stud a7 N aya h oW
tat Eudidad’y dstiicas coffdatad w1 o e cdyad $ivilaf ty
batvwed: Frgi lartels. F oy aadt CC gfow, 12 to 14 & af-
actel s w1 ¥ teff\ ad ata Eudi dedt d st cas F ofy @ach ot o
vwe asdectad. Thisof ecadf a & dudad O dfactel s © at wea
dit e o ydcadly toe s\l of teo d¥ e &t Add € 1 codd-
dat ¢s of pffdiidat ¢ aid watd cerFgdal Os flfh e
faducad & uivbel of G adfactés¥y aadt gow te 10. Tha
fasu ta't §5 sats of ¥ asw e toty) as Af & oW ¥ Fofala
(CC1-CC6).

Calculation of Optotype Stroke Frequency

At eugh 0 iU be of st ecash as bakl usad ¥ M dy stud as
o lartel facegil 6 toe¥ide 0 acei vl &l ty of stivul el e ot
ageed™ aasuf aef patd coivo' &'ty bacausald atetd U be
of sthocasigiofas lawatd aff 4 gd &t of stf ocas, 1d f us
MagTetofejidaa geedMaasf d &t o st oxa d& S ty. Fof
& F'a 2t eudt hhadafactd [ ciitdsforf stfddit'¥a
sagdN & ts, 1 o waf & 61y 0¥ o ¥ asagd™ & 1% § &l ofiz e td of
yetcd diect 6. Chafactds = (faw) 40d JI| Glyd) Naya
¢y tf amst ocas @ach, but 1 astf ecad&id ty ¥ 1 avefcad of
N oofizevtd dfact ¢ is 1.5 iV as of f1at of [, A\ of aebject y&
Maasf d &t of watad ceivol&l ty of o totyd asts st oxalf &
Sukicy.” It was ofigndly dérad as 0 aayeaga U be o
st ocas fossad by a Sicatifougd b alaté wdi . Bacausa
M ay G asach af actel s© ayadiba 4\ cad ten —boetteiy of L et
gt cebigdal s Cof & dvola Nasecdid ind ©ifd daf-
acte s\ CC4¥\ Fg. 12), 41d bacausase a 1% asach af actel s
Naya ofade ¥ iaity b ua st ocas (@ alast afacted of
CC3), a v ofa sollistcatad M afl od Wwas used te cacuata
stocaffdiudidas of oif ety as. As N oW ¥ Egifalb,
ad ‘et was Sicad ¥\ e A steps¥ite §5 diect ¢\ -
0 edf @ coivbrat s Nefizeitdly ¢ hawpd 1d)ewe
Vi vas, valicdly @ balat £id i 0 dvas, £1d a5 uky at
45°851d 135° ¢y Hhac&da o ot dy of B amtoty) & A adl of
o essad stf exas Wwas obtd i ad F o\ @acdh Sidng a1d O alivad -
WLy of 1 ads Sicas was tac& as 0 astf ocaf dyukicy of 1 a
wisty & Thaajelaga st exafdiudicy Fof has edy  artels
was 2.0 stf oxas) attel, Sigh g\ af gef 141 fat obtd ad¥ &
Noeflzetd dica (1.6 st ocas) arted).?” Th a avel aga stf ecaf &
Suk cdas ¥ ass gdows of ¥ iasa & afactels ¥ df easad
B etdicdly oy 2.2 te 5.5 stf ocas) attel .
Aot o Maasf € &t of patd coivpldity of pattelisis
o difvatfic coivol @ity ?>?® Pdiivatfic coivo! & tyis a dz&
ipail vt eas aef ({spi.i A dis déned as afuza
¥4 dacd) d-outs dao iy atel of a pattel, dvided by f a¥ix
A a1 Wa cacuated o difivaetfic coivoleitas of al %/1 a mte-
ty> &s usad ¥ ouf study 41d e d 0 gy coff datadNighly Wi
st ocalf dy Ukl ¢ &s (7 = 0.956). Bacausast ocaff dyukicyis &



