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(57) Abstract: Provided are: an analysis method and a diagnosis device, whereby it can be diagnosed whether melanony-
chia striata is caused by a malignant tumor or a benign nevus by correcting color variation in a dermoscopy image by
standardizing color balance without depending on an imaging device or an operator; and a computer program for making
a computer function as the diagnosis device. This analysis method comprises: an image reading step for reading a color
image of melanonychia striata or an affected skin site of a subject as a digital color image; image processing steps involv-
ing an image size conversion step for converting the whole size of the digital color image into a preset size through pixel
size conversion, and a region of interest (ROI)-extraction step for extracting an ROI required for the diagnosis from the
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digital color image; a color adaptation conversion step for controlling the color balance of the digital color image data
through color adaptation conversion; and a diagnostic index (DI) calculation step for determining a DI value using the
image after the color adaptation conversion.
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HZ—BERERET S, M1 OKREICIKERSLAWSHEOS T IILERBNT S
ZENTFELW, BHRY DI ERHFT S & T BEEXEBMITNRICEY
ANDIENTE, HBPALBEISOLNDLHTH D, /. TV EIN
TeNTZ—BEEZTAVINAAZATEREL. T1290H5—EREZEIS
LTHELW, TAPHILAAZTA4%EERLTEELLES. A5 —EHKIE
DS —EBEDLST 1A VHIAT—EERE LTEEFEINA, BHIZAIESDAH—NE
ZNLTHERAAALIENTE S,

27y 7S T1TO20EEMIRAT Yy 7T, BIRIITFEEICLY., Ta4P%
WA S —EROBERY 1 XEHR (BEHRO) YA X) BLCMBEISBE/IIHE
DOEFLY RO | oFEI TN, BIRINT AT v Fi&. BIRY 1 XL
FEICKY., " BROKRIILZAEL T, BRORLDOEZRB ZFIEEIC L

EROEEDOY A XeBERY A XEBRERAWVWTHEOKRE I ICEBRT 5H
BY A ATy TEEATH LY, COBEEY A AEZHICLY ., UEAE
TITATHINAT—EROMEDT A XEMMEDRKIIICHEET DI &N
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[0044]

[0045]

TED, REXAEZLZEINLEEDORGBZEHIZ., AIAIENSM1Fa—-EyH
FEBAUVWTHBEINS, BIRIITR Ty XI5, RO | HEFERICEY
T ATEINAT—EREYBKICHERRO | ZHHETSRO | HHERT
VTEELIENTED, RO IHHRAT Y FTiE. MEEDORO | ZHH
THEEICE. BRECRATWSMBICEY 2EFRLT ZHETARICEKT
o COME. MEBEOBERAY I ILICEEFNZIEEY. NL—av, N ()
N) . OoDEFIEFEERL, Floo Ny FUYUHIEOEIBBERL
ZDH. A7v S 102 TEHGYA AEBMBLUMPBMELIEIREDOR
O | oEMThNLEEREZRBVWT, MESMBILIIEREDORO I ILEEND
RGBZEHDOBIEDERICL Z2EBNS V 2DEELEITD, BIENERICE
Z2RNSUVIDFELEEIF. RETEBINSEEICKTF L TEILY SRR
HOBHDHEEDEZDFREOTTHELNET A VIILAT—EKRICBWT
. TEDBERDOFHEEREIZE, FORE UL CEELLQI2BEBIZEICERT
2 ETREEICEDLE, BBORAFN—TEICRDIELDICHAEBTDZ &5 W
S, 9. UHEELLOWMBEICDOWTEHET 5, JPEGEKRICEEFN DR
GBEHDB/INZVAE., BEDRELITTEARLS, RETHERAINIEEIC
FE L CELT 2HEEEEEICL > TREINS, HEBEREIFZ. 525N
7=J P EGE®RAEBWTEXRIELI NA=RHEE (Xbar, Ybar, Zbar) H5H
STEIN 2 BEEE (xbar, ybar) ZEHALTKHZENTES, 2IT
« XY ZEHIE, BRI DL DQRFET. EERORGBEHENSESZ
BTED, LEDF>T. RGBEHODENSVRIE, S5 EZIPEG
RO BEEIZE (xbar, ybar) ITIKET 2,

BEAIEZREA DT 1 VI ILAASTIE. ERIBZEFEZEEIEC 6
1966 —2—1Ic%> (International standard, IEC 61966-2-1: Multim

<
&
[E=T

edia systems and equipment-Colour measurement and management—-Part 2-1
: Colour management-Default RGB colour spaces-sRGB, 1999) . Z DEFE
BETIE. HREOBEET VI MNDODRGBEETHSD s RGBHAERIN
%, TOHEBERIE, KX Yo Z) 2T LTEHIND (X va) = (0.31
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27, 0.3290) DBEFEZEICL>TEREIND, JI T, BENFEDD ;DR
ROMVT—IBLVTCIE 193 1EERBROAS—<vF v IEHBHY
PERIN., JBERITFA=380~780nmDEEHEICH VN TOHmEfEE XN b, Fi.
X, ty,+z,=1TH 5,

[0046] AEMEEEICHWVWT. RGBODE/NNS Y ADIZE{LIX, ZHIEED | [E%
BEHEIT5R0IC. BIERERICEDOWTIThbN,, K3k, BIEBRERICES
BN ADBELICDOWVWTERNICRLABECH D, BH. TRI . T
Gl BLVP Bl FZENTh. x yBEEZRICST2HE. BRESLIUVEE
DIERMMEERT, MBI, EXMICASZVBRES TRV LD ABICK
FLAW, LED>T BIZIE, BELRED; s D TFTOEBABEDOIRIT R
RMLV(JI1S Z 8726) ZEALTEEINL (X V) srea= (0
.3744, 0.3631) ZEAEEZEL | CTEEBEICRET DI ENTES, N
BT D=RBMEE Xe Yoo Z) sponuld. BEXFED cDIARY MILFTF—4,
JIS Z 8726ILEDKEENED DT TOREAEDRFIANRY
bl 8LV, CIE 193 1EFEERBERDODHAS—< v Fr IEAREER
LTRDOBZEDNTED, BEFEMA K. Yo Z) sreaDfEIZE (8) ICFRT
o PMIEXZF IEYR8 74 F. BRAICHINT BT ZIESTH D,
T™MIEXF s ] IIBEEEZER®RT 5, £JPEGHMKRICEWT, RGBER
&, BRIIERED | Z5tE I ZRIIC. BN ROBERER (xbar, ybar) #E
BEFERE (X ¥s) swrenlC BT 2T AFERAL THFMI NS, M3,
FEH (XBEEIZE (xbar, ybar) . X1 IZEHEEE (X, V) smeu@ Y
o M, EMEEZIIFZIIWREOABEICLI SO THEERT DI ENTED
o BIAIE, RETO2MH. FICBRREOHCREMEREEREDZETICER
THHEEICIE. BEEEZABICL>TERTLZIEDNHTFELYL, JDHE
v ELESEAVNIE. J | SEOREORIBICKET S IS ESE
FEEAERETE D,

[0047] B1ICRY 7A—BICE> CitAT 5, A7v SS1 03Tl R=G=
B=00EZR%HKRT 3,
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[0048]

[0049]

[0050]

[0051]

AFv78104~81131F, BEREBFERICEY., T4TU5ILAZ
—EEROT—YDENZVAFREETDBIRGE#RR T v TTHD, BIRE
ERTy TE. XY ZEBMFERICELY., THVTUEBICE > TELNDIR
WRGBEBZEHEXY ZEZBAEMTDIXY ZEMR T v T &, BEEREH
FERICLY, XY ZBEFTREINZBIERRICSITHZBFREOXY Z/85
A= DNSERDIFEHEEEZ S EEEEICRIRT 2EELRRAT Y T &,
RGBEBMFERICIWUXY ZEEFZIREHRGBABIEFAL L ILERICHY
TUIBAITORGBERRAT Y SE2EL T ENTE S,

257y 7S 104Tlk. THYTURBICL > TIRFERGBEEB~DEHR
NMThbhzd, 9. JRETLHMEHOEROBRICS TH8EY NORG
BEHMZLEHE, & (1) ICETEXR’ G’ B EZLHICRYT., R’ G’ B’
EHIE, THYTHEZERALT, ST 5B LAER G, B  ZBICHE
BE¥nd, R,G,B . EHIELZHELEs RGBHNOERTHD, RHKD
DTFHYHEDLIEEIZIDOWTR (2) IZ-F, GROBLUBERDICDOW
THRKRDOUMIEBITTHNDS,

[#71]

RY (R/255

G'|=| G/255 - e (D)

B') \ B/255
[#72]

B RY12.92 R'<0.04045 ,

> |((R+0.055)/1.055)*  R'>0.04045 @

27y 7ST106MXY ZEMRT Yy FTIE. XY ZEBRFRITLY, s

RGBEFEHNDR G, B ZHA. R (3) ITEDE, WKT 2=RIHEH
CTRHLEXY ZEEFRDOXY ZEFUICERINS, R (3) K. BER
DesZREL TEIND, ZRBEHIHROBRICOWTEEEI N, X
bar. Ybar, Zbar) ;2G5 N %, XTvFS106ICRTELIIC. Ybar
Y DELEEESEHL, Yba rDEICE > TLEONIBARET B
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(o}

[0052] [#43]

X 0.4124 0.3576 0.1805Y R,
Y =|0.2126 0.7152 0.0722 | G, - - - 1(3)
zZ), 0.0193 0.1192 0.9505 A B,

[0053] 4GICATY 7S 111 DEEREBRITY TITOWTHBAT S, ATv TS
111 Tl BEEZRFRICIY., R (4) [LEDE, BEEEZEARELERE
L2BIERERT7ZILT) ALDETINDS, HA4ICBIEKREBRT7ZILT )X L
D70—H"%E5r~d, TIT, BEIFIMIER (5) TRINSD, (oo T
« Bs) BEY (Posse Yoo Bues) 1E RN (6) ICLYRDDB, (X Yo I
) e DEGAHIREEZR (8) ICRT, EHITIIMAE, X (7) BLUHA4
ISR T2y R7+— REBRITINCEIYESEZOND ERET B,

[0054] [%t4]

X X
[Y} M{ Y} | | | -(4)
<) svrsa <)p

65

[#25]
pSD/IOD65

M =M} Yso/ Vo, M, C e (9)
ﬂSD//BDbS

[$46]

Psp X, Po,. X bar

Ysp |[=Myl X, s | Yo |=My| Y bar -0 o (6)

ﬁSD Zs SYRS/4 ﬁDﬁ< Z bar Dis

[#7]

—0.7502  1.7135  0.0367 - (7)

0.8951 0.2664 -—-0.1614
0.0389 —0.0685 1.0296
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[0055]

[0056]

[#78]

X, 1.0310
A = 1 - - - (8)
Zy ) imers 107229

A7y FS1O07ICE>THAT %, A5 v S 107 Tk, EHEEERE
SEYbarDEHNLEITEEEY U LETHDZHEE, THhbBEYbar=zY,T
HDBBEIC. AT Y TS 108ICHEHR TROBEDETICDOWT., RS
HeAdETOX, Y. ZOFEHEXbar, Ybar, Zba rhEHIN,
FEORTY IS 111 OEEZEERIATY FICLD0BICED HND, FiT
IBEESYbarDENLEITEEEY LJYUHENIWEE, T@bBEYbar
<Y, THDBEICIE. ATFYFS109ICH#HR, ISICKEENSFDYDIE
DREIICLYNIBEZRET 5, bbb, YOEHNE2EEEY  LYUHK
TWEE, TAabbY>Y THIHEE., LEBORXTYy FS110ICHEA &
KRVFHICEWTYSY  ZmATEROX, Y. ZOFHEEXbar, Yb
ar, Zba rhEHIN, LEOZAFYy FS 111 0EZEEHRRT Y TSI
SONBISEDOND, YOENF2EEEY  LITFTHDIER. T4aHBY
SY \ THDIEEIF. RTFv TS 11 10OERELSHINIBIZTHT. BEE XY
D) smeu= (Ko Y. Z) ppEIH, ATV FSS 11 2ICEDLND,

Thabst, BIEKRERIT Y Fid, XY ZEB\RT v T1RICEHEEEE
HRDODDRATyv TE LT, AREBLAEDOBERICDOWT, XY Z/IRNSAX—4
L L THBY DELES Y OEEIEEESEH BT ATV &, FE
DHETREBY  BLUB2REEBY  ZREITIRATY SE&E2EH. YDFE
MEEESOENE 1 EE[EY LULETHBZHEICE (RFvyFS107TY
e sDEMH) . TROBFRDETICDOWTHRBEEAETOX, Y, ZOF
BEEEHL (RFvyFS108) . YOFEEHEEESOMENSE 1 HE[EY,
FYENIVWEEICIE (RFYTFS107TNoDEHE) . YDOEIE22E
HEY JYERZIVEBRICTLTUI(RTYFS109TYe sDEH)., X
Y. ZOFEHEEAEH L, YOESE2ELEBEY  UTFTHIEFRICTLT

o=
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[0057]

[0058]

[0059]

H(ZRFy S 109 TNoDEMK)., BEEHRIT Y TETHEL,
BIEHEBY  BIUE2EEEY , DEIFEBICHRET DI EATEI LN
. BIZE, FEREOEFEGICEKEHE T 2WBREN SBLREOEKRICELY. &1
BEEEY DOEK0.18& L. B2EAEEY ,DEIF0.25FT 2T ENTED, N
FoBEe. 28IOES TEWERIE. /A ADPKEVWCOHBIEINEREITD
CEWRNEY /A TR EEAIETCLEDI CEAH D, Lich>T. MEBOD
BEICIE., STERRA L Z2BEBROEEESIILBENNIWMEE RS, O
L IEBEESHFEDEUTOBEREHRYT 52 & T, StETROBHRE
ERS L TCRBITOEEEEAB LT EIENTEDS, I5IC. BEHOLDHIC
NERBETDICSIIHTIENTES, CThOoFETBEFEY SIUE2HR
HEMBEY 13, +OLEOEFEZRET L TRET DI EDFE LV,

27y 7S1T120ORGBE#MRFT Yy FICHEWVWT., RGBEMFERIZLY
BONEMBESELIIHEEORO | OEGOEZEO=ZRIBEHRTHDXY
ZZER A, & (9) ICETE, R, G, B, ZBHICEHEL. 8FRGBAIERAN
DEHZLETD, IHIC. AFvFS113ICHEWVWT,. sRGBEERFADE
BAEITH, 92D HBE. X (10) ICKYHIREET>E. WiST SR
GBEHREZHN. X (11) ZAVWTEEINS, X (10) BLUR (1
1) EIRKDDARLTWS, GROBLUPBHKRDICDOWTERKOUIED
Thnd,
[#29]

R, 32406 —1.5372 —0.4986 \ X

G, |=|-09680 18758 0.0415 | ¥ - e (9)
B, 0.0557 —0.2040 1.0570 | Z) . .

[#10]

{ 12.92R, R.<0.00313
R'= : - - - - (10)

1.055R** —0.055 R.>0.00313

[#11]

R=int(255R") e e e (1)
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[0060] #X (2) OTFTHUTHESLIUVCEHKX (10) OHFVTHEEICEAL TIE,
BIZIELLTOXEZZIRTE %,

International standard, IEC 61966-2-1: Multimedia systems and equip
ment-Colour measurement and management-Part 2-1: Colour management-De
fault RGB colour spaces—sRGB, 1999.

[0061] HRX (3) DIFFRGBEEMALXY ZEBEB[ADEMR, HLU HKX
(9) OXY ZEZEZENSIEFR GBEBEERADEHICE L TiE. HIZIELL
TOXHMESRTE %,

1. International standard, IEC 61966-2-1: Multimedia systems and equ
ipment—Colour measurement and management-Part 2-1: Colour management-
Default RGB colour spaces—sRGB, 1999.

2. International recommendation, ITU-R BT. 709-7: Parameter values f
or the HDTV standards for production and international programme exch
ange, 2002.

[0062] X5 v 7S 1 140BMEFREHIAT Y TICHEWT, BHEEEHFRIC
&Y, ERBO7O—ICRE> TELNBIRISERE DBEIR% A\ T HTiEE
ZRKODIENTES, ZHIEROEHAERIE. AFERAESHREFA LR
PNl BEL R ICRBBOBERAEFZEAVWD I ENTE S, BEIC
BT B &, MEEREGEROY—EXAAE—BERANILSITZ2EBEHRDORGB
EHE%Z, RGBERBOIRITANI ML EHFRL, TOREERO  EREE
o o, A (12) ZHAWVWTEHIEED | EZRD %,

[0063] [#712]

zuzJ;ﬁ;@f¢y+@_eH - (12)

i-1

[0064] E2BRR T v FICHBWT. BFERICEY., EEFBETERLALZEERED
{EZRBMEE L TXRBIT 2D &T. MABERRKNBEEEN RN %2
DU T DT ENTED, BDHIEED | OED. BREEERELT. BELY
HEARETNISHMBHOMEBEREE. BIELY /NI ITNIETRMESIE & IR
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[0065]

[0066]

[0067]

[0068]

FTBEHIENTES,

AEBHEICHR I NEEEOSZEEEEIZ. LEOBEBRSHAFERE. BRI
TFE&., DHEEELFRE, BMFEREEZR/ADIENTE S,

M5k, AavEa—47075L&84 VA= LT, IVE21—9%K
RO EHEEDSMEBESE L THEEIE 2l IEMIC<d 70y VH
THbd, YFBEHEBIIZ. HAECPU (hREERE) 13258353V
Ea—#%121C8WT. BIZIEHDD (UI\— K74 RIVBEFERE) NSRDEE
BEBI4IC, A2 —47O05L (VIO T) 1542V A M—)LT
BT EICE>TERING, SHWEBIOMEEIE, O E2—48120/— R
DI FEREAVEL—4TOTSLIDOY T MOz 7 ENBEL TRIRS
N2, RiEca v Ea—4 70735 4I1C1F. BEESOEREERNT S/LHD

vEa—47075 A RU/XiE, B—HREOCKEBERRMNOELND
REFELDOT - ZMET L. TOWREOHRITZZMT 2/HO0OI v Ea—
Y TOTSLEEEHDIEHTED,

AVEa2—#7O075 46150V —ROA—K%&, A1 —412THEAIY
AREAREEEREA (RRET) ICRBTI2ERETEIIEETES, Chilk
Y, LEBARAEEAVWIMRERRES I UCEREREDOBMEITO HD

vEa—47O0r5L%5EELE. RS ECEEREHREFEIRHTT B
EMTE D, EEEAEE LT, BIZIE, BRT—7. £/i&. FDX»HD
DEDiKRT1 XY, CD—ROM®»MO, DVDZEDHT+1+ o, USB
AEVEZEOHXEERATY 2RAVEEHFEKSELIZFLND,

CPUI3IZ, OvEa—4#7O07 S ALISICEDERANEENIEZETT
3, AvEa—4#707 5,151, LEROAMRMEOREREAED SEEREE4
ICHYAEFNTE LK. LAN (Local Area Network) ¥4 Y& —FRv h&
WoZedVEa—49X%y hT—ODLHEBEEIMCRYIAENTE LWL, C
PUISEEEIEEBI4EIIBIXIE/NA0THEICEREINS, /NR201ICKE., X
SICANA Y —7z—R17, RNy D 7EI8BLIUVHNM 44— —19
DEHEIND,



