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Perimetric Color Vision Test
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Abstract

A method for evaluating extrafoveal color vision by perimetric procedures is described. A round
test target tinted with yellow of various degrees of saturation is displayed in various locations on a
TV monitor with a background pattern composed of round gray spots of varying luminance. The size
and the shape of the background spots are the same as those of the test target and their luminance
is determined at random with in the range of 18cd/m’~80cd/m®. The background pattern with a
yellow test target at the various locations and the other background pattern without a test target are
displayed alternately. The subject is asked whether he or she noticed a yellow target in a background
pattern or not. He cannot discriminate the yellow target with the cue of luminance difference because
the luminance of the target is in the range of that of the background gray spots. He can only detect
the target by means of the cue of the saturation difference between a target and the background gray
spots. From the results of the examination performed with targets of various degrees of saturation,
the just noticeable saturation difference is determined in the various points in the central visual field.
A clinical application of the method disclosed that the distribution of the just noticeable difference for
saturation differed from that for brightness measured with automatic static perimetry in some
chorioretinal disorders and optic nerve diseases. The results indicate that the method provides
information regarding local retinal function which cannot be evaluated by other perimeters. (Acta
Soc Ophthalmol Jpn 91 : 872—878, 1987)
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Local color vision, Personal computer

PIRIFERS | 409-38 WAL EREIERET F#H1110 ILERRH HiE5 #E

Reprint requests to: Hiroyuki lijima, M.D. Dept. Ophthalmol., Yamanashi Medical College.
1110 Shimokato Tamaho-cho, Nakakoma-gun Yamanashi Pref., Japan

(BEFN624E 4 H30H =) (Accepted April 30, 1987)



FEA62E 9 A10H

I #

o FATRER T 2R T s EL CHAEFA T
ELOAEOHYRESCKIELL T coXHMED 7
274 —AN 7))y h—HERE LR OGNS,
BRI EEAIC SRR OBE L L THIH
L3an, fERkotBEaEIHELERLCKRET
fTofesdic, PLEBEREL LTLIrALSZ 5
TEew, Lo LS MEREBOREASIICIL, b
HREL L TOBERERTH-Th, Fhlistoi
M TEEEWRAEELTVWSZ 0B DbhIBELH
B, £DL 5 RFHBICEWT, hLEATORERE
O & £ OFEEM A, HEO FEABE T
RO L L THEREERZ L i Eh s,

FZTRICHLRENRARERE QLS kT
LT ERAME LAHLWCREERHELE. Chik
HEAORNCE TR LCEER (i) LEE
o b HRATICERTAOEIEM O DT,
MR I HRE (BFEREE) £Eofmzii
53 DTHDH, ARLTREOMEE (BEHE
DFEI & Z R RERICHEIRGER Bl L O R RE
KR LTIGA LRz WTHE T 5.

IT B

B LA-ABREFNC L 5 RERE & BNk
BLUTFoZ &L Ths,

1, [FE8

A=y FhaybEa—B2—DF1s A7v{ kicfE4
OIEE O T ALY BIFACES LcBERLFS, =
DETE A O E R E LS O E AP R RR L,
I EROEREM IERISATICEALTRE# S L
HENEILRINEXES, CoOBRRIhAEOEE
PAEFEOEGLMADOFESND (o b 2 ITBEO®E
PREZ, Blhid) KloTit, YROEUEH &
BENTCERLCLIIRTHZENEETHS, LD
BHIZHERERRRENLBIL, TROEx0BEE
B b EEACE LS, 20k 5kt
IoT, HACHTIEMERTEOETLAHEE LD
BEREATRBCEEN RTINS ES, EREIED
Mzt ERHE LRV, BEEYTHEESG T
i1, HBREIEFESCHAKETFHNICARZ - LREE
T5, AELLCHAEYAGLOR, BIREE S
BEBCHRTLE# 0BEREAERE CIEHERE
D# &5 EDE LY, TORRE, PHEETEHEST

il

59—(873)

nm fEOBEAFEBICH LY LEFALLLD TS
%,
lbohkic T, »aaMEOMEDND 5 REELAE
TR E TR 2ANEL b ST\EELTAE S
HENHRE I N LY, WICETE O R HEE
OEERBICOWCTRROBMELITO> Z LIt b, H
EOREEN CORMERINEIKES, Ehicch
FHEE LDV ohofifrickTiTdC EiTk b,
BT A BFERMOENY LT3 2
EIHCED,

2. BB

SEIFERLf20124,0066B0 5 LEBEOI6E EFER
THFF 74 9 Z7BERETHEA—VF L2V E 2 —
# — (NEC PC-9801 UV2) & 7+ = 7 RGB ANIXIG
CRT ¥4 A7 v 4 (NEC PC-KD851) T&H b, LI'F
DZEL DT r5 A BERL.

Bla @i l, B1b @iE 2, @2 o*HRERC
REETH S, BH 1 LML DL omEE 2
EDFRBET~TRETH D,



60—(874)

¥FFEr=2—EEK, TEEHOEEOMFOEER
B rh ThEFACEER IR sEIY 2 EHE
fEb (BIE 1 LEE2), ZhEFAKERREES (K
1), Hif 1 ©FEEE1600msec TH D, HH 2 ©
Zhix560msec TH A, AREEEHOKLEZI N
60cm DEEREN LBRET L5 E, BEENGE L
b, ¥leFodhHEER0.7ETh 5, HlLED K
FIRV2EXVMETHS, EHL, HEE2 LS ICEE
PRICEEL IEogRHROBERERELYFTT S,

B2 AFERT AR RT L EESLD 5
~10EE D 10T DAL D W Fh o B EHE o M
HELRRIE5(R2) HARBEOLEZSXERD
BEAMOAKEZILALTHSD, ThThoRTArE
CHEHAE IR I ARG 1THD, D
D150 1 DR THEMPRR L EVWEEARBO L
DA = HFRRTH, FHORPR T HH LD,
HBVIRTFT A OERF L EER L L, R—6
oOWTEHSERFTA X S L, kB
AR BRI T\, T 4 A7V A BEHEEOBE 1150
lux & L7z,

3. #WERE

A VIR A R LR A BIE R AT, T4
A7 VA EEY60cm OERMY VBEEEEL LS, |
bichff FORFE-TICEH S L2(®I3)., £ L CH
ENE L LI, SfchrrbbTRaERREKS
EENR L E ) ¥ 2/ T, AxicBHEl
F—FR—FIDOARNCTULE I BT,

4., EROYE

FHAr o wT 5 ES 3EL BB LSS, o
WECBcoBEIZIEY (pass) SHEL, 2ELTF

HER&H 0% 9%

3 FEHEoMAg R,

OBRERERE (fai) LWL, 7A+RETHEIHE
B EE, REoRLIIEHYHAEL, chy
PHMEOEWIEIZ 1 226 4 ETOEFLMT, ThE
hieoWTEBRETN CoILEYHA~N, £ LTEE
O IC s\ T pass L-BEHESOR S A X
BETY - T, FOoMcodEEcs28FEF
EBErERLE, ThbbEEoBEBETHIIIELE
FCOTXChpass THDOT 4" tFREh, 3&F
¥Topass L, 4FB% fail LEBSR“3" EETRL
to, FRBMLBMEOS 1 HFOEETYD fail LS
0" EFERELE. —ooEAEEINT5E
HICB O THOHENER S R VCEE 5 BFER S
haD, ToBRCEANR 2 LIEE L - b 0 false
positive error & L THI¥TL, 2hdas 90 2L Lo
FIEBEE L.,

5, RO EES L URE

Fa4 AT VA LOEEARS L OHAHREOERE £
BETAEREaEFT (3 /742 CS 00 K2R —XT 4y
T v A Nol2EEELCAELL. BELEOEs D
MEICRR LCHERS L OCREAREY T X h10EF
SFHl L, ME - AEEEECIE 0 XYZ ZERICL
B) I WTEHIE L EEREL RO (E1), Fi
M4l hbfEoBER FoUEL2RT,

6. XFHR

KA A — 5 F 4 47 & — LT oAb iRR
HRERFROLLATVIERHERE 6 B (255H, 265,
26i% 1, 285, 33H, 61EFH) 6RicounTiT-
fo. FomBEE L CEBEREENOEE, dinfEE e
BEOCFNRFRIMCOWT OBERT -7, ok
BEEOFEO DIz, BYWBEBREHTHL v T
D—7 4 —A N7+ 74— (LLFHFA £85) I

Eizix



BEFI624 9 H10H

FUES, RFTEERERIES « s

61—(875)

®1 HEONEME EECTEEELI0EF S5 LA Eo R L BEREREE PR,
FH R L OCHEMEITERERYEC (0.3101, 0.3163) i=w LTkdi,
18 (cd/m?) BB &R oW K| MR | R
¥ = Ad Pe Pe
¥
(#f) #El 78.3£5.7 |0.397£0.003 | 0.513+0.003 567 0.763 0.854
B2 68.1£3.7 | 0.390=0.001 | 0.497+0.003 567 0.702 0.811
HEE3 57.2+4.3 | 0.364%0.001 | 0.450%0.003 566 0.505 0.653
HE 4 48.8+3.5 |0.322+0.001 | 0.373+0.003 566 0.115 0.180
(\FEap) 73.5%£3.0 | 0.270%£0.001 | 0.278+0.002
60.8%2.5 |0.270%0.002 | 0.281+0.002
52.7£2.2 |0.270%0.001 | 0.281+0.003
42.1+2.3 {0.273%0.002 | 0.284=0.002
33.1%0.9 [0.275+0.002 | 0.286+0.002
24.7+1.4 |0.280+0.003 | 0.294+0.003
18.7£0.7 | 0.286+0.004 [ 0.301%0.005
(IR 155.3£5.1 | 0.263%0.001 | 0.275+0.001
(FR 4.340.5
y 1o RE i
b oo
1520
0.8 |4 530
510 N 540
0.7 RN
10¢
560
0.6
tﬁ{ﬂ 1“’”‘
0.5 2 580
\ r‘_, 590
0.4
600
\\ .4 u102'J_
7 G 6301 -
0.2
\ L1 R oL 3|0 wro T,
480 L1
0.1 o = i UM OUU N U n
460w 45
0.0 olt olz 03 04 05 06 07 08 ol e (ﬁ) :ﬁlstgg):u =
— X uw(ﬁ):ﬁ:ﬁ(g}ﬁm
M4 WEGE]LH»L4BLOREVAHOGER ET W%%: 3 g :: z i : :;W
DfrE., G EEEHOMNELYRT,
¥ % B BN oEE R
£ 5(% U
5, PLIBELAN O BHERFAIRES A 7 = 7 5 4 (Cen- (§§)3a§H§
tral 10-2 Threshold Test) %, EHHIE 1R &HE7 m;mm o L ";am“‘

NTIZ2 T EBFCEIE L7,
I & B

EFRLBEBWTIERTXTORIESICKSWTEE
R L 5RREZ4THY, BEIBEHER -
e, I 1Bk 26B8HtclsERY

5 EFETO HFA tEBERFHOME, AE
FREEDEY HFA D7 v 4 & & — A FRREH O

ETafrBrimLT3



62— (876)
QFD TOTHL 0 |x QR0 TOTRL
- I N ™
3@ oag g e w
G NI AR
"% A N A k|0 ? E U
'g)am 2 w(e A A & 0
e R
2R AHB 2
_—— B R VW D OB e
“ 2 (2 58

ARG 91% 95

LE

109::

QR0 TOTAL o | WO TOTAL
4 i ” 510
it X Rl
2 Hd 2P
wo® B B 7 PR A A DA
s » ow 5 B[R 3 aa(%'
2 B @8 uB BN 2
BB AHB 2
Q¥0 TOTRL L. T W Q@D TOTRL
) ERE] 515

6 FEBEHENTO HFA & OEHRETORR, EARISE, it cHBoS# el
HETFE2EFELTHREL, RREFTR, 3EREREC CRESRBTO RN
EHE @z h, FRAEEHMENA, AEERREERSR BT Lich, =
ORI AT e A FIERBIC DS MEE LTl ), B Obl.0cEcEEL T
X C\+7o, HFA O£ 6RlRE P OHcBEOLT A IETAALR S L

DD, WL LR AL S,

FAEOE L ET A LIS,

HFAIZ X B 714 Ay —AEREORIGET HEEK
EBExmzteboThs, K6, 7ICHMEFEBLIERES
LB MERAEETORBEORKRELRT., ZhbOR
Ricts Tk, HFA =X 2B EARJE & B EHEHT
X ABHNERIEIATLE—FK Lot BT
FEHEBEOREHcolE R, HFA IcTRIRESRE
BREOREETHARIALATFHLTCET, &
EHEFHCCHAERJEOE L VRIRAVRE AT,

v % #%

Bl o RFTBEERTMI & L THBiERELXT 0%
&, WRPLEHEHERCIINE, X, BEEO3
2B Y, KRR OWHENEBERE 7V v
H-EEHESFCHISEINGY. ChED)bRLE

Lo LAESEH e A X b ffuE

Wl BB TH A TEE IR LI I Tl b ok
LTkH, FLENSOLTL I TREL - TELW
RER TR 202 &5 b, Zhdy BImmsEoskis
BEL LTEHRATAZ LRDHE D ERN VL HICE
bhah, WoOEFICS TSI L LTbist
i, ShibELOMBEOBEESHERE L LTHIBEL
%, EBEKE O #EX R perimetric dark adapta-
tion £ LT, AERFEIREHEEL LT, 127
Vo h—REHERT Y v 2 —BEF L LT, PLEL
Mo RIFT e L & LCBRICH S ATVv5, L
HiIzAECOWTREBEEITD LS, ThidhiE
s oTiEE L, WERFTEERTELE L L CRERIE
BALEBERRS OV, EELXATLHERLE L
eRBHERT O ) A LS T 5 2 L LERRMC



iEf0624 9 A10H

RE

i0°

QUAD TOTAL 8|5 QURD TOTAL
= (s) B AE N B -
({g) @ (9) b (i?) e
&B} & (g) i (g) il
100 1 & @ ® B A B B N
wh—db & #
& o <0 4 A 7 B (%E)
& - (69 (ga) . (g) & (QJ
@ ( g [{ 9 . a) (ﬁ) (ﬂ) *
QUAD TOTAL ¢ @ a 6? & (é? QUAD TOTAL
3 <0 69 306
+

b, BATEEREEEE - RS

63—(877)

QR0 TOTAL & (20 QURD TOTRL
= B2 B BB A N "
5 2 (g) o (31) a8
o & (%?) Bl (g) 3
IO'H g: B B B VR U A W B Ilﬂ'
( 3) (g) (6} (8 (ﬁ) A (g) -
& HEWWHT B
PHBEPEHEE D
QURD TOTAL - (!3) ol (]E) QURD TOTAL
304 2 %g) 409

M7 milEEmEETo HFA & ERESHO/KRE, EMR60RE, B TcEFEER
OBENETCHs. PLHEREERENE0.1THH, BEEEC THRAMEINRA
O KIEHRH & REA D SR, BFHEECTTAMUL 70 1 EERORELALLR
to. PEOE, FBRCESEOE(EY ¥ Lo, ZoBGRET CiciiEEmy
FLT, B7+A2—r 371 EREBOFRXEL T, £HINCBRBEYS
h, FEEGEOERMREEZ 2 bht, ERAFIAEOEERE & WHtETT
B4 50 1EE0KTH D, CFFx418Hz, £27THz LR E dEFL TV,
HEREFEHS 7 BB HFA L AEREFTOFERTHS. CORBERDIIGER
0.3, 2HR0.4TH » 7=, HR T2 HFA @ TREE O WM BIF AL d BB D B 43
EREFH I TR TNTOREB U TELVWRER T2 =T, ERcsTik
HFA i THERHREOBIF LHESAATMLA ST, BMERNED BRIFT

A & AR IR L AMBIEL TV A,

+oBHELALLEEZ, ThETTbAE-F
LS T oM@ RFT R RT OEBIFHE & W 5 4 <
HLGEEREED-DOEBELHEIREL .
EERAToOREHRCIAEREZFIBLLLOLAS
Vv, COBRERERRAEL 2ogbhs, B1RER
FPECEFRT2EHEERTH D, hixs ok
[ 25100 Hue test, Panel D-15 test 7c & & 4HALT
BECHAZATVWS, F2EVHBEFHETHTD
RMERECEFICHET2EBFALORATHS,

= IRERKRA 12X Lanthony @ New Color Test iZ3s
15 sEEES AO-HRR Bl g hTv%, R
TR LEHERCZD I b2 0BRRAEZFALA
bDThsH, BEEOETIEEAOEROYI,
BATHAREN L2 HDEHOIREE, PO
WEAIRLEBE TS, ERECRBVWTREST
Hot, LbEBREIEESCHE Ax3o@ i
EfIEoERDAOTALDICT, HEXRETS
ZERRAEETHAOT, RITEREEEREELELTO



64—(878)

BEwmio LT3,

S THRIFIE I3 B R I — M L BRI AR BIRE &
MR, OESBEF TREERE T 2 MR A
BELTHEHIAT V3%, SEIHAVCHAREDE
BRIBEMEYR LICRT. SERERLOEE Y
LTWARROEFAENAAGE LTHV 2 <X EE
BB EFPLThICEEETAHD, FBEEMED
E R AT —Th s, BEMELLESEE TR
RO TIhREHBIC L BLBRMNT LRV ER
bhdh, HEREOMERSIUEROEEAHOA
EORRISERROFENSA S,

Ao i EHoOERAREOHE LRt - Tv57),
CHREAMECSWEAREL T, HoHREMEEY
B THIENRAR LD THSE, LLEBROR
PoaloEEORBAICIZEME ->TV-5 2L 10,
HEOEE~OEEONSIEHTELLELLA
5,

AmcRaREfEE, ARECRLLHMERHD
RELXHCCLEYHEEcOERTICE kT
kafehs, Z ik Lanthony @ New Color Test i23s
THEEESEREEORC ) HICELLTv5, New
Color Test #dLE SO E ORI E 1550 TH
BT DI LIREMEE LTARTEICE A, R
IoTohimEicli, LHbIDLH5L TR
refRER A SR L CRERTOREDLEN
%, W OBHER L ARCERT 5 C LA
Efeote, SENZHEMD IV BESLZ FTOREREL -
TLTWiewd, ZoFEyERILIEAERED
HAEX 7 vA Ry — LI TRRETAZELTETS
h, BEHFOAINCS SbLUVEKRKRERCRREX
R LHBCELD,

BEREYARO T L F L YERA BV BB
REOTEMMFEE 2D, SEAV .2 v a—4
TEHERGBEFhFhic >\ TI6BREOBENZET
¥, Lobrofadbricl v EEomrkEcs
Xl oTw 3, ZOXIRBEINCELERE
CEREHFCTl-TABE, BloRENLD ELE
BIZowTRHABREDZ v+ ALNE DD,

BR&EE 9% 9%

EERIEEIC AT 0w Edbnd, E1o
EEEEOEAERE, F1+ATLVADTIAIFA
DELE-EBIC L LT, Bk 20
TENTHEBREOKE - A2 R Lo ofis,
774 b RRDELRWE T L C, HEY10cd/
mBEE LT AEREREoR TR TH S
(x BEHE, v BEEE L 020, 01LIA) Z & &R LTH D,
FECETAHELEECEL CRIEFRETH S
Elvm& 5.

TR THRETAZ LD TELRAFMBERERY
2, 3oEBICTHE LT, EMicL b HFA ©
TRINBHEFNECERETM & Xl Bk
RSB BRI, ZREDH R —ITRHERF B
BEORETHY, Ui oRMENT3RET
BT, ELERHIBELXAT DTG, oL
HUROFERE V2D Lhiey, EBERC LGE
HoBHEBRETFEIC TR LB VL 5 REE
B, RECBWTHRHTEZATEEOH B LIRS
hicZ &ThD, S, KEORBICL Y BHAETHH
Bl RES | ¥ 2 BRREEEIE oA LG £
hab,

HR M\ IR T E R s & RV R e
g oS- L ET,

X ®
1) Sloan LL: Rate of dark adaptation and
regional threshold gradient of the dark-adapted
eve. Am J Ophthalmol 30: 705—720, 1947.

2) KBFIX, hRH#= 7)) »»—HHBEL LD
Bz, BEL 24:1489—1495, 1982,

3) XERHM  HAEEREER. M) EE B
Mook 16 AHEFE, Hi, &EHMK, 179186,
1982.

4) KERHE B 3ARRE, 1) &8, Mook 16,
BREAY, FHi, SFHHK 171—178, 1982,

5) KBthz S0 LR, HE 91: 27
—47, 1987.

6) REE®  ERAERY 1 AHREFO4EEN
bk, I ¥ER, HRE Mook 16, BRERN, H
W, &R, 88—101, 1982.

) MEXS AR TFOXE, By, #EEE, 149
—153, 1980.




