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(57) Abstract: When a pixel signal of a k-th spectral sensitivity characteristic at an interpolation object pixel position where a pixel
signal of an h-th spectral sensitivity characteristic exists is generated according to a set of pixel signals each having one of a plural-
ity spectral sensitivity characteristics and arranged on a two-dimensional plane, difference between the low frequency components
corresponding to the degree of correlation between pixel signals of the k-th and h-th spectral sensitivity characteristics in the vicinity
of the interpolation object pixel position is calculated (8r, 8g, 8b, 24k, 24h, 26), a noncorrelation value corresponding to the degree
of noncorrelation between the pixel signals of the k-th and h-th spectral sensitivity characteristics within a region in the vicinity
of the interpolation object pixel position is calculated (7r, 7g, 7b, 23k, 23h, 25), and the pixel signal of the k-th spectral sensitivity
characteristic at the interpolation object pixel position is determined using the calculated difference and noncorrelation value (27, 28,
29). Interpolation can be carried out accurately even if the correlations between the color component values are different variously.
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ol P AV 6 SR B SR O SR D REIR N CO AR E DAL DAL S 5 | i
OB FETHBZITOLOTHY, EFRLZEA FE 10T AR, 2L
ToR (1) ickvFERshs,

k (i, j)
=h(, j) +q{kHPF (i, j) —hHPF (i, j) }
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+r{kLPF (i, j) —hLPF(, j) }

KBV T, kG, ) IFAA—VB Y2 EORERE G, )IZBWT, KELZAE
TTHY, MRS DEIE B THD, h(i, )L, j) DAMEICTOFET D (EHEE
Ho) tafs 5 ThD, kKHPF, hHPFIX, ZHhE4L 3, j) DALELZDJEL OB AT
BIZBITDKIE FRBLUhME ZbiTEDHERICIVEINENHPFE TH 5, KLP
F, hLPFI&, TN EN(, j) DALESZ D N OEFRAEIZRITOKE TR LTUhE
FLRIDPTEDEFEIZLV RSN ZLPFETH L,

ZZCHPFfELIE. BEROBERE 5 (M A—T ') hbHEfIsh 2 B D2
[ JE Bl TY . LPFEE L. BEA OB R 5 (A A= H7) hoHHER
ENDEABDZEMURE W RS T B, ZZTEIEEIL, A A=V F OHEFE IR
DIEFR/INTHY | BEHFREN RNV EEITBOND THAIZE MM EAEL 72 %
B DEEEKRT 2,

aBL U TOEDIZEE THD,

R (IRUIER B ROBRIZOWTH13~X 162 L TR T5, Zhbo
BIZi%, FERICBITLAEEFL VA AT Y2 EOBBERDOIEIP RS
NS, Fo, ZhHDKTiE, E R T D720 A A=V 2014772
FEFRHL, —KITFNEFICHEAEEZREL TORT, EICRSEL-0& A7 ¢
NEOEHITHY, hiThEFK, kiTkBEFE, K EHROFEIN( ) NIXBERALE R 35
ETHD, £, HiRalIkEZ 5FOEMTHY, HfRbIIhE T OEHETHD, thifa,
b EIZIWT, B (@) TRUEEFTIL, A A= 20080 TKE FB X
UhfE B OEHE SETHS, Hifkc, diFTZNENKE 5. hiE 5OLPFETHY,
tifie, X ENENKIE B WE 5 OHPFETHS, ZNHRES LT, BFRAHE (
i, ) 12T BKIE B OB E %17 5 k% BARIYITR 2,

131, kf5 5 &hfE 5 LORNCIEDOMBERH %A 2R, 14K TR 151, k
155 LhiE B LDMITHBERRWGEEEZ/RL, K161%, KEFLhiEHLOMICAD
HEPRH LGB ERT,

AN X13%5 L TkiE 5 LhiE B EORICEDOMBNH LA IOV VTR
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T2, ERME (1, j) 12815 dfkc D ZEAME)E Fe 55k 5r D7 (KLPF —hLPF)
(2T B fEr (KLPF —hLPF) &725, $7z, BEIRE (1, j) 28175 dhftel D2
23 FHAHBME (kHPF —hHPF) £72%, #iffell T/RSNDHPFEIIKE 5 LhiE 5D
AR RRROSGA . FICEE /5720 Eieo THISEh TRY ., FMBE (KHPF —
hHPF) 340" Th 5,

TERBANZ I DAV =T FHFIETIE, BRAE (-1, ) & (41, ) TR DkES
ERAWCEDO PHHERERME G, i) 1B BKEBET5, V=T Fikick->T
MBS E R~ LE, M13IZRBWT, BEAHN(A) TRUER, Rdbhd~
EEELOMITHMRRZES AT TS,

AEFEOTRBI L DA 715 TIE BIRALE (6, ) 2V TBEROMER G, )12
FARAME (kHPF —hHPF) &KJE 3 #5k5y D 7 (KLPF —hLPF) &2 E N EhfREiq
TERUIZBIMFT B8, K13 R T EICKlE 5 Lhig B LOBIHRBENH 5 A
\ FEFRBMEIIIE “0”THY ., #JR . BIFALE. (i, ) IRV TEEMOMER G, j) [TAK)E 3
sy D7 (KLPF —hLPF) 2£% 8 & U= BMAL =600, fEEFKG, )&
725, ZOMENEFK 3, j) ZK13IC AT (O)ITTRT, BEEICHL TR E R<E
FHR P EBLCETCNDIENGDD, ZOIIT, AEEDIFRRIZEY, Al 5D
FBIAREWE IR E REFEAREZITO L3 TED,

KICEAE B RNCHBESEOH AT OV TR 5, K14LX 155 EHICRIT
BHEME B AN EA AT D2 EOFERONMBEEZ T, K14K K152/
TeA8 B CIIKIE B —E THY. k5 5 LhiE B-OZE(LITH B,

7, K142 RU TP T 5, K146 T, KE 7 TR EN 2D Hhiffe T
RENDKIE B DHPFEKHPFIL“0” Th 5, ERtdsr 30kl (krBA2001 — 19751
25N ITBARES N FIEIC L5 DB T &2 WAL, h(, j) OfE
512 (KLPF —hLPF) IZ W BIL 7B N 52 8IS 35,

ZOWE . BIRMHEESIIAE 5LV, K148\, AEARN(D) TRIE
FLYLERD, AMAENIRTE BLIWITKE SO BEMENSEEN AT B OfEE
IR AT DMMRBEDEL TNBIEN 5035, T, EIFRAE (1, j) 12381 D4
KBOKIEF1E, ZRETDHE B LOMITHHBEREN 2D TH D,
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— 75 AEMEORRIZ L DB FAHE D7 CiE, BIRALE 3, j) 1IR3 5hfE Bh(

, )T (KLPF—hLPF) IZf2 Bz #h i 7=b D& AL, 5612 (kHPF —hHPF) IZf%
Fqz T -bDOEMA T3, kKHPFIX“0” CThd7=, BFENME G, j) i2BiF5 (kH
PF —hHPF) i3ADELRD, Lo T, AEEDOHRBICI MM G E TITMHsh
L VUTEIEIN(O) DALE LR kiE B OB L TRF EE S <HifRI S5,
AR ESEDIEHE TIIK(E 5 EhE 5 DE SR ENZTHBEREV)NT, (KHPF
—hHPF) DfELLTROLNDT LD, (kKHPF —hHPF) Z [ 3AHBHE | £ FR5D
XD D THD, —77 ARE B E S D (KLPF —hLPF) i3, MO E A&
KL, HEDOEASWBEMWIEE—EDMEIZLVITL/25, > T, (KLPF—hLPF)&
(kHPF —hHPF) O i 5 DER EIENDREr, qZ2 8T 72 ETh(, j)ITmES
NBZLIZIVE S HITHBENENE S TOME SR MM TIOR8 TED,

15121148135 ICkiE BB ELL T, WE B ICELBR T, 200645 5
(CARBE D NS D E R, BRCAFRTFSCHERT (FrBE2001 — 197512 5-204) 1B
RENTFECEDBEOMBEEIZ T2 AWAiHIE. h(, ) DE 5 (KLPF—h
LPF) DfE BL_NVENR T 52 LY 32,

ZO%E | BHRARSNZE BV EK15ICBWCHNAR (D) TRIT1ES
L LEed, HEAENCRTE B ~VIEKIE B-O BB RN AL B OES 2
DIeDERRENEC TODBIEN 303D,

— 75 AEMEORRIZ LA B FRAHE D515 T, BIRALE 3, j) 12811 5hfE Bh(

, D2 (KLPF —hLPF) IZf2 Bz #hiT b o AL, 512 (kHPF —hHPF) i2£%
BqB T T-bDEME TS, hHPFIZ“0” Th 572, BHREME G, ) 128135 (kH
PF —hHPF)IXIEDEE25, Ko T, AEMEOHRBIZLDMM L T3Sz
BRI AREN(O) DALELRY . kI B OEMITH L TR E <SS,
AEBEOFRE T, (KLPF—hLPF) & (kHPF —hHPF) O 5 OERh (G, j) 1%
NENOFREr, a2 #hT 72 ETMREENDZEIZEVKI16I1E7 35 5 I HH B A3
WEIZBWTHEE R KERMHEEITIZ LR TED,

K14 % O 15 Tidtafs 5 RIS WG ST OV TRBIL 7228, RIZEE
A DHBERHLLH AT OV THRB T2, K16I1Zk(E 5 LhiE T EDOMICA D
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BRHEE LR, BERME G, §) 128175, thffal@ificDZA (a—c) &, Hifg
dehiBibDZE A (d—b) OFAS, FHAEHE (kHPF —hHPF) [ZHA15 5 fEq (kHPF
—hHPF) IZZ LW, MY =T 5 ERIC L 2ERMRIE A ZARN(A) TRIE
FLULTHYIK 1 3E RRICEEICH U CHIRIRRZENAET D, 72, ADFEE
BHRCHHGA . Litsar stk (F5BI2001— 197512 5-A%) (B /RS- 7k
IC LD EOMBIZE T & AW ESRARCIE A AR (O) TRTEICESHICH
BIRRZESIER T2, AEMBOMRIZL DM HIETIXAIE (O) TRTIIITHE
R ERMEAEBETETND,

LLED IS, 5 BRICEDOHBR D56 MENTWG A, ADMBELR-
TWSHAEDWVTIIZEBWTHDREE D ®mWBEREAMR 7O LR TED,

T SR AR R DB AL DWW T R I BRI BT 5, M1 7ICHAEFBE10D

HEREOFIEEZ7a—F v — U TRT, 7a—F v —NIRHT 2L, MED
BHIZ, L TFo6 >0 EE e
ATy 7" S1;REFRNLEIZIITHGIE B (GonR) &R D72 DALEE,
AT w7 S2; BERMEIZBITHGIE 5 (GonB) &R 572D DALH,
AT v 7 S3; GERMMBEIZBITDERIES (RonG) & KRBT DILH,
AT w7 S4; GEFMBEIZIITHBIE 5 (BonG) 2RO DT=HDILEE,
EIZBITDBIE 5 (BonR) R D72 DALER,
EIZEBITDRIE S (RonB) 3RO D720 DALER,

AT 7S5 ; RE[FRNL
AT 7 S6 ; BEFENT

INH6D>DALERT

'hfs (h=R. G, XiIB) DEHE(E TP HFETHEFRMEICRIT Dk (=R, G,
XIEB, BLhITkEIT RA2D) OBEIFRE FE RO DIZDDONH |
E—RLLTEIZLNTES, TNHD6 >DAIRDA 2 1THE L (17— L) D
TN TOERMEIZ DOV T TOND,

RO ODUIRFT R TR oT2 L X, 1THE EOT X TOEBEMED T
TOMERIZRBITHRRELIZADOERE 4D,

9. AT YT S1OE LI OV TR T2, K4IZBWT, GIEERTOFTE
L7V (3R D) B DR (i, )12 A5, BEIE (I, §) DGIE 5 DLPFIEGL

./
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PFiZ., P12 ERA(2) Ic TR ILE NS,

GLPF(, ) =[{G(—38,)) +G(—1, ) +G(+1,j) +G(+3,))} 4

+{G(, j—3)+GG, j—1)+GG, j+1) +G(, j+3)174]1/2

FAE B OFEIN( ) NITEROEIEZ BIRL T\,

GIE SR TFOFELCWIEREME (i+1, j) DGIE ZDOLPFEGLPFIX, K (
I THESND,

GLPF(i+1, j)=[{G({—3,j)/8+G({—1,)) /4+G(i+1, ) 4+G({+3
, 1) /4+G(i+5, ) ,/8)}

+{G(G+1,j—4) /8+G(+1,j—2) /4+G(+1,)) 4+G(+1,j+2)/
4+G(@i+1,j+4) /8112

GEHFEDORFITWVFIbRICEZEROMIRL Tho72w, LR (2) BLUR
(3)IZTGIE B DOLPFERH LA LN TED, GIE S OLPFEOEAIZX 1OL
PF8glZ ko THINEN, HAETFE10IZAIEZID,

¥e. GIEFBRFOFELRVERNE (1, j) DGIE 5 OHPFEGHPEIL, RA(
4) Iz THRIENS,

GHPF(, j) =[{—G({—3, ) +G({—1, ) +G(i+1, ) —G(@{+3, j) } +{—G(
i,j—3)+GG,j—1)+GG, j+1) —GG,j+3)11.72

GIEENFOEELTCWBEHENME (i+1, j) DGIE 5 OHPFEGHPFIZ, KA (
B ICTHISND,

GHPF(i+1,j))=[{—-G({—3,j)/4—G({—1,j) +2. 5G({+1, j) —G(i+3
, ) —G(i+5,i) 4} +{—G(@{+1,j—4) /4—G({+1, j—2)+2. 5G({+1, j)
—G(@i+1,j+2)—GI+1,j+4) 741172

GEHFEDORFNITWOF L RICEHZERBOMRIRL Tho7zw, LR (4) BLUR
(B)IZTCGIE S OHPFEZ RN+ HZENTED, GIE B-OHPFEDOHERFIZX 1D
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HPF7giZkoTHRINEN, HREFE10ICAIEND,

R{E 5 OLPFE, HPFEIIRAIZ > TRIShS, £FEDOERITHRIE 5 3E
FELRWIAT BIZBWTE, L TOITbEEF T2, EROELE(, j) ORIES
OLPFERLPFIL, KRR (6) ICTRHIEND,

RLPF(, j)=[[{R(—3,j—1)+R(@{—3,j+1)} 2+ {R>G—1, j—1)+RG
—1,j+D}/2+{R3G+1, j— 1) +R3G+1, j+ 1D} 2+{R3GE+3, j—1) +RG
+3,jt1}1/2]1/4

+[{R@G—1,j—3)+R(i+1,j—3)} 2+ {R@(i—1,j—1) +RG+1,j— 1)}/
2+{R(i—1,j+1) +RG+1, j+ 1)}/ 2+{R3GE—1, j+3) +R(3G+1, j+3)} 2
174172

JEAZ (i+ 1, j) ODRIEHOLPFERLPFIX, &R (7) IcTHRIBE S,

RLPF(i+1, ) =[[{RG—1,j— 1) +RGE—1,j+ 1D} 2+{RGE+1,j— 1) +R
(i+1,j+1)}/2+{R3{E+3,j—1) +R(3{E+3,j+1)},721/3

+{R@{+1,j—3)+R(@G+1,j—1)+R@G+1, j+1) +R3G+1,j+3)} /4] /2

—75 . REZBFOFET AT, #lZIT+ UTOEHRAE (G, j+1) DRIEF DL
PFERLPEIZ, R (8) I THRILENS,

RLPF(, j+1)=[{RG—3,j+1)+RG—1,j+1) +RG+1, j+1) +R(G+3,
itD}1/4

+{RGE—1, j— 1) +RGE+1, j— D} 2+{R>GE—1, j+1) +R3G+1, j+1) 1/
2+{R(i—1,j+3)+R(i+1, j+3)}72],73]172

EbIZ, REEHTFOFET DT, HlAIE — 1TOERME G+ 1, j+ 1) ORE
OLPFERLPFIL, RA(9) ICTRHIEN D,
RLPF(i+1,j+1)=[[R{—3,j+1)/8+R(i—1,j+1) 4+R(i+1,j+1)
/4+R(i+3,j+1) /4+R(i+5,j+1),/8

+R3G+1,j—38) /8+R(>G+1,j—1) /4+R3G+1, j+1) /4+R3G+1, j+3)
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/4+4R(i+1, j+5) /8]/2
REHEOESNEG, §). G+1,7). G, i+1), (+1, j+1) OIRL THDD,
E7EK(6) 96K (9) ITTRIZF HOLPFEZR I 52803 TE 2, RIE 5 OLPFE
DEFITIKIDOLPF8riz ko THIEh, HAEFEI0ICATIShD,
F7z, BEE (1, j) 12T DRIE 5 OHPFERHPFIZ, %k (10) I2 TH TSNS,
RHPF(, j) =[—{R(—3,j—1)+R@GE—3,j+1)} 2+ {RG—1,j—1) +RG
—1,j+D}/2+R3G+1, j—1) +R3G+1, j+1)}2—{RGE+3, j—1) +RG
+3,j+1)}2
—{R(i—1,j—3)+R(i+1,j—3)}/2+{RG(—1,j—1)+RG+1,j—1)},/2
+{R@\E—1,j+1) +RGE+1, j+1) 1}/ 2—{R(G—1, j+3) +R(i+1, j+3)} 2]
/2
-++(10)
FERE (i1 1, ) ICBITHRIE S OHPFERHPFIE, kA (11) IcTHRIEhS,
RHPF (i+1, j)=[—{R(@(—3,j—1)+R(@(—3,j+1)}2/4—{R(i—1,j—1
)FRG—1,j+1D}/2+2. 5{R(i+1,j—1) +RG+1,j+1)}/2—{RG+3, j
—1)+R(@(+3, j+1)}/2—{R(+5, j—1) +R(i+5, j+1)}/2/4]
+[-R(@G+1,j—3)+RG+1,j—1) +R(G+1, j+1) —R(G+1, j+3)]1/2
=+ (11)
—75 . RIEZBFOFET T, BIZiF)+ 1TOERALE (G, j+1) ODRIF S DOH
PFERHPFE, kA (12) IC TR IENS,
RHPF (i, j+1) =[—{R(—3, j+ 1) +RG—1, j+1) +R(i+1, j+1) R+
3,j+1)}
+[—{RG—1,j—83)+RG+1,j—3)}2/4—{R(G—1,j—1) +R(G+1, j—
D}/2+2. 5{(RG{—1, j+1) +R3G(+1, j+1)}/2—{RG—1, j+3) +R(G+1,
i+3)}/2—{R(G—1,j+5)+R(G+1,j+5)},2/4] /2
-+ (12)
EHIZ, RIEFBRTFOFEET AT, PIAIT — MTOBERAE (i+1, j+1) ODRIE S
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OHPFERHPFIL, R (13) IC TR ILENS,
RHPF(i+1, j+1)=[{—R(—3, j+1) /4—R(—1, j+1)+2. 5R(i+1, j+
1) —R(i+3, j+1) —R(i+5, j+1) 74}
+{—R(G+1,j—3)/4—R(@(+1,j—1)+2. 5RG+1, j+1) —RG+1, j+3
)—R(@i+1, j+5)/4}]1/2
-++(13)

EREOBINLGE, ). G+1, 7). G i+1). (G+1, j+1) OFIRL TH B0
ERER(10) bR (13) I TRIE B-OHPFEL R 22 L8 T&5, RIEH-OHP
FEDEHFIZX1IDOHPF 7Triz Lo TH IS, HAEFBE1I0IZA SIS,

B4 12, Bfg 5-OLPFfE, HPFE CH 573, BHEZROFLSIIRE 5K DOFELS & AT
TERERDIZTTHY ., FHEOEFIZL D, o T, 2(6) hHE(13) IT/RLEZR
{5 OLPF, HPFORHKXELRREIC, ZOEEEZEZ DI CRINTAIEN T
Bz ZDFEMRITE W T 5, B 5OLPFEOHEAITIX1DOLPF8bIZL>THH
Sh, HREFERI0IZANSND, £T-, BlE 5 OHPFEDOHEAIIX1DOHPF7bIZE
STHRIPEN, HREFERI0IZAIEND,

YL EARUELPFB I UHPFO R AT (D) IV S0 DfEE R T2 Th
50, —PliciE 3, FlziE, LPFEOEFERIS LUCHPFEOEFRIZB W TH
WD R ECFR ST B O R EE MG G T B A B BIZEIT TH RV,

ERUZHK(2) 5 (13) 128V, R, G, BIF 5 OHEE 2 TOMR EIZRT DL
PFfEL, HPFEEBROHND, AT v 7 ST TRREZEDOMBEIZBITHRELIZG
B 2R T2, REFEDEIZIITHGE B (1) I8 KRR (14) I THR IS
o, REFEIT(+n, j+m) (n, miT&HFE) OAEIFET D720 ZHITHNE(
1) LITEBERED B2 Db D LD,

G(@i+n, j+m)={R(i+n, j+m) +q(GHPF (i+n, j+m) —RHPF (i+n, j+
m)) } +r(GLPF(i+n, j+m) —RLPF(i+n, j+m))

-+ (14)

X (14) IZTRLEZGHPF, GLPF, RHPF, RLPFiZ B L7235 (2) 552 (13)

(CCHRIMUZHPLI /) B L ULPFE TH D, EHa. riZBEE A HE ICAH S D&
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NZTFHED TRIFIEL, FlZiE, ¢=0. 25, r=1TERFICEFRMBEATOZEN
TEBNB, ZOMITRESNELDO TR, K181%, K (14) I L DM DR D
NIeGIE Bgrx £ N ENRIS T DREFRMFE 2R TN R T,

RIT, AT T S2OEFINIRIIE D, AT 7 S2IXBEIFREDNLEIZIBVVTRIEL
7=GAE B MK T2, BEROALEIZRITDCE B (D) Itk (156) IcTH
a5, BEFEIL (i+s, j+1) (s, ti3fRE) DALEIAFIET 2720 ZHITHEOA(
1) LITEER R Db DD,

G(+s, j+t) ={B(i+s, j+t) +q(GHPF (i+s, j+t) —BHPF (i+s, j+1t))}
+r(GLPF (i+s, j+t) —BLPF (i+s, j+t))

-+ (15)

191, K (15) IZ XA ORERADNZGIE Febx EN it T 5 BHE#
PEBIZ 2R TTENT RS, K1912iE, R (14) i L AR OfE Begrb REN TS,
(14) 1285, REFRILEDGCEZOMM . RO (15) 1255, BHRMEIZRITS
GIE 5 ORIMICEY, EERMEIZRITHGE BHHFLND,

RIT, ATy 7 S3OEFINIRIIKE D, AT 7 SIITGHEFHE DI EIZIBVTREL
TeRIE HEA T2, GEFEDILEIZRBITIRIE Z1ER (1) ife kA (16) . RKi(1
NI TRIBEND, GHEFEIZ (i+s, j+tm) (sITMEE, miZaE) OffEE (+n, j+t
) (I AL, BB LITHFET B0 ZHUCHROER (1) LI E RS B2 550
L%,

R(i+s, j+m) ={G (i+s, j+m) +q (RHPF (i+s, j+m) —GHPF (i+s, j+m
))}+r(RLPF (i+s, j+m) —GLPF (i+s, j+m))

-+ (16)

R(i+n, j+t) ={G({+n, j+t) +q (RHPF (i+n, j+t) —GHPF (i+n, j+t))}

+r(RLPF (i+n, j+t) —GLPF(i+n, j+t))
-+ (17)

X201k, 2 (16) KUK (17 I LD O RGO NIZRIE Brgz T Ehstit
T HGEFRLEIZ 2R TN AR T,

728, X(16) BLURK (17) 1BV THRLPF, RHPF, GLPF, GHPFiZ EiltL
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73 (2) B (13) IRLIZLPFR I UHPFO I HMECH 50, GLPFRLUGH
PFIZOWTIE, A7y 7 S1BLUAT 7 S2 TR L figr. gb% AV THi
SIZREHLThIW, 2O%HA MUTRTIC, HAEFERI0IT TR Lk
gr, gbZ — 2k uAEY6g~ L, —RrICREERFF LI BEHPF7g, LP
F8glZ TR 5ZLL2D,

RIZ, AT 7 SADEF BRI D, AT v 7 SAIXGEFEDILEIZIBVTRIEFL
TeBIE 52T 5, GEIFREDIEIZIITHBE ZIEN (D) Itk (18) . (1
NI THINESND, GHEIFIZ (i+s, j+m) (siTMEE miTarE) DALEL (i+n, j+t
) (AL HIBE) LICFET B0, 2RO (1) LITEEER R0 0
L%,

B(i+s, j+m) ={G(i+s, j+m) +q(BHPF (i+s, j+m) —GHPF (i+s, j+m
))}+r(BLPF (i+s, j+m) —GLPF (i+s, j+m))

-+ (18)

B(i+n, j+t) ={G (i+n, j+t) +q(BHPF (i+n, j+t) —GHPF (i+n, j+t))}

+r(BLPF (i+n, j+t) —GLPF (i+n, j+t))
-+ (19)

B211d, H(18) R UK (19) [T DM DfERIFLIIZBIE Bbg T h Eh Rt
T HGHE RN EIZ 2K TEHIN R T,

2B, AR (18) BLURK(19) IZBVVTHBLPF, BHPF, GLPF, GHPFIX Ll
LZLPFRIUHPFOHAMETH A, GLPFRLUGHPFIZOWCiX, AT
S1BIVART vy 7 S2THIM UM Egr, gbZ W THIZIZHE L THI,

WA, AT 7 SEOEFANERIIKE D, AT 7 SHIIBHEIZR DN EIZIBVzTRIEL
TeRIE ZEAHH T 5, BERDALEIZIITORIE F132 (1) 108V k3 (20) I TH
&5, BEFEIL (i+s, j+t) (s, tiZfRE) DALEIAFIET 2720 ZHITHEOA(
1) LITEER R Db DD,

R(i+s, j+t) ={G(i+s, j+t) +q(RHPF (i+s, j+t) —GHPF (i+s, j+t)) }
+1(RLPF (i+s, j+t) —GLPF (i+s, j+t))

+++(20)
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[0090]
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[0093]
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X22i%, 2 (20) IZ XM OFE RELNERIE BrbE: ZhE it 32 BEF#ENT
B2 IR, K2212i3FE, K (16) RO (17) koMM ofE AL
7RI BregZ T ENIE T DGEFBMEIT RSN TND, F(16) K UHA(17) 1
FoMfEE, R (B IL DM ORER, T X TOHEHEDRIE ZHHID,

728, X (20) IZBVWTHRLPF, RHPF, GLPF, GHPFIZ LR LZLPFRLUH
PFOHIMETHEH, GLPFRIUGHPFIZOWTIE, AT v 7 S1BL VATV
S2 TR U= Egr. gbZ A\VTHZIZAE L Th &\, 7z, RLPF, RHPF
ATy ST TR MU A R Erg 2 AV TRz R L Thu,

KIT, AT Y7 S6DE G D, AT v 7 S6IIREFEDIBIZIBVTREL
7=BIE 5 &M 3%, REFEDOALEIZIITHBE ST () IR (2D ICTH
HEnd, REFHRIE(+n, j+tm) (n, miZ&FE) O EICHFET 5720, 2T
(1) LITEEEER R DH D25,

B(i+n, j+m)={G (i+n, j+m) +q (BHPF (i+n, j+m) —GHPF (i+n, j+
m)) } +r(BLPF (i+n, j+m) —GLPF (i+n, j+m))

-+ (21)

231%, R (21) L L2 DR RAELNTBIE Bbra 2 Z a7 2RE R
EIZ 2T AR T, K231Tid FErz, R (18) R UR(19) IC LA o AL
7=BIE BbeN TN TG T DCHEBM BRI TS, R (18) RUR(19)IC
LML, K@D I AHORER. T X TOBEREDBIE S 2345,

78, X (21 IZBVWTHBLPF, BHPF, GLPF, GHPFiX EiRLZLPFE I UH
PEOHIMETH B, GLPFBIUCGHPFIZOWTIE, AT v 7 S1IBLPRT Y
S2CH U #ifEgr, gbZ AVTHIZICH L Th &V, £z, BLPF, BHPFY
AT YT SATTHE U7 Al M Ebe 2 AW THi2IZ R L Thu,

U AT Y7 S1D0AT v 7 S6DHEIZEY, HFEBIZBWVTRELIZAETE
ML, £EFEOR, G, BIE 51 ELND,

FEnfRE2.

WITFNE DI RE2DEGE S ALFRIEE & B § 2, EMEDOIERE2OEB(E 54

HRAEE A 2 T IR SEE O 2 RIERIL, LR TZETHEH, HATEL0
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[0097]

21

ORERBS RO B LEITRA2 D, K 241%, EHEDOHRE2OHE A FEBOBE R~ T
o M2AUTRENTZHEATEIT, ML CHI20EA FTRLFAK THDR, ZiHH T
26 DRDOVIZHFRTE32%M A MAFE29DRDVIT, MAFEIZLFAT
B34ADMAEEF THRTRRD,

R T 321%, IR F B 24k D ) LBIRF B 24h D ) /) DEHLKLPF /hLP
Fako 5,

ZOEMEOFFE2TIT, LPF8r, 8g, 8bl., BN TF-B24k, 24hl, HAHH TB32
&C, A BB RALE O O FEIR N OB I O BIFRALE TS, FkD 76
BERpIE DB SR AE 75 AR W EE S & T e SR TSR 1 D 3T 55 D IR N DA EK
DEFRFEICIT D, FBhD 53 IR E RO ER{E B OIKE M Bk D AR
H3 2R B RS TW5,

RECRA T B 2813, A A F B 320D JKLPF /hLPFIZHTE DR BT
% OFdr (kLPF /hLPF) 2 /155,

MEFE331T, BIRFE210bH JSh D EREhE ., RECGRAEFE2700H )
&N BfEq (kHPF —hHPF) L&A LT, Z0OF
h+q (kHPF —hHPF)

T2,

FRFE3UT, MAFE33DH S

h+q (kHPF —hHPF)

& RECRAE T B 28D H /)

r (kKLPF/hLPF)

LEFRRL, TOMH

{h+q (kHPF —hHPF) } X1 (kLPF —hLPF)
¥ 2,

R TFBIAD M 1A, M xS 8 58 Dk DD AR5 E I L TRV
bivd,

ERROYL | BIRTE21E, RECRRE TB27, 288, A TB33L, RATE34
SIZEY . MR ERALEIZIT D HhDADERIE &, ARE BB D (k
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[0100]
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LPF /hLPF) &, #EFRBIE (kHPF —hHPF) &I ST, i SR E AL B
B DEkOAOEHRIE 5 (FHFEIME) 2R 2MEERH FEBSHERS T, &
DHLLEIL, ZOMBER LTI, AIHIXIREROEIZRBITE— 200 (5
hof) DHEFR(E 5L, ZHRTFE25TRO-IFMHBEME (KHPF —hHPF) IZF 10
FTE DS (@) ZENTT=b D lFul, HEH R FB 32 TR 7 AKE B H k53 Db
KLPF /hLPF) IZ& 2D T EDLREL (1) Z T 7ob DL RA T 521230, At
LHERLEIZIIT DO (kD) DEFEE 52RO 5,

AEME R B TR SN 7 NS 2 I X Bk O DB FRIE BT D2 It
AEY (6r, 6g. 6bDOWVT D) IZFLIEI I, BOWIIE 1106 iEhs,

ERUEEAFEIOICIIMEEAIIKRA (22) TRSI S,

k(, j)
=[h(, j) +a{kHPF (i, j) —hHPF (j, j) }]

Xr{kLPF (i, j) /hLPF(, j) }

-+ (22)

A (22) 1z T, (1) LRFRIZK G, ) IFA A=V B2 EOEERE (I, j)ITBW
T RELIZAIE B THY, S BBIE5Ths, h(i, )3, j) OAEIZTD
FHET A0 5 ThHb, KHPF, hHPFIIk{E B BLUWEZD (i, j) DALEDJEN
DOEFEPOHTEDERICLVE SN ZHPFE TS5, kKLPF, hLPFI3k{E 58X
UhfE 5D (i, j) OB OELOBHEPBRIOHTEOERIC LV RSN - LPFE
THD, qBLUTITOEDZELH THD,

X2 ITRUIERE RO BERIZOW T 25~ X282 ML Tl ¥ 5, Zhb
DEIZIE, K13~ 16LRRIT, FAE TV N A A= Y2 DR EFE DAL
BEBRIITND, o, I Z IR T 5720 A AT B P20 1T7ET Z7d#
L. —RIEFAEFICEAEEZREL TRT, EICRRERLIZD& A7 L2 DR
FITHY, hiThE K, kiTkEH, FEROFHIN( ) NITERA EEZ R T EE THD
o Tz, HiRalIkfE B OEMETHY, thiRbiIh(E 5 OEMETHD, Hilka, b LIZE
W, 2N (@) TRUEEATIX, A AT 20b & zkfE 5 K UhiF
SOEFEEFHETHD, tikc, IZENETHKIE S hiE5OLPFETHY, difke
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fIZENZhkiE 5. hig BOHPFE THE, ThbMES L T, EHRALE I, j)
\ZIIT DKIE S OERMMEAT HikE BARNITR 5,

B251%, k575 hiE 5 EORICIEOMHBERHL LA ZRL. K26 K TK271T, k
15 5 LhiE B LORITHHBDRRWEAZRL ., 281X, KE 75 EhiE HEDRICA D
HERHLGEEZRT,

BN X 25% B ML TkiE 5-EhE S LOMICTEDHBNHHHAIT OV THB
T2, iR LI T/RESNDHPFE, 13k{E 5 LhiE 5 OB RKDOSE ., FUEE
BT ER>THIHFESN TS,

TERBITC LD AV =T FECiE, BIRLEG—1, ) & (+1, DICRBITDKES
ZRWTEDEEHEZBERAE (1, ) IZBITDKEF LT 5, " AV=T FEik-T
MMSNTAE T L~V % KI25IZBWTHZARN(A) TRUEZE, ROLILHNE
BELHRRAZEBAET TS,

— 75 . ARFEHEOREIZ LA MM 71T, BERALE (1, ) IZBWCBEMDER S, j
) IZFEAHBME (KHPF —hHPF) 2% #q & R U= MA L IERERIZ, HkLPF//
hLPFIZfR 2 R U72bDOERRTHILICIVEONIMEN, MifE k|, §) &7
%, KLPF /hLPFid, LPFEDLZRTHDOTHY, ZOIT, MHEDOREZRL,
FBEIDEAWVREVIEET1I2Xi# 5,

EHEOFRB LI TR LD IZHEBR O R 8 CI3E 5O ZBIIZFR VY
WD, Lo T AZHFOBRIREERTLPFEEZNENOE B LORIZIIRK
2 (23) 30D,

k(, j) :h (i, j) =kLPF (i, j) :hLPF (i, j)
-+ (23)

A (28) ZEWT 5L, hEEDHS (i, ) ITBFDk(, j) DfE Fidkk(24) TF
FTIENTED,

k(i, j) =h(, j) XKLPF (i, j) /hLPF (i, j)

-+ (24)
A (24) IZEE O JR TR SR TIME 5 O ZLITIRVRBIZ FF > LR EL THRY
BB DIEE AL DRI TIX LFRARE S IL D720, 15 5 DA EDFBE D
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WEIR CIXBE O RV R Z e 75, UL, EHDOFRE1 LRI E#
DTy V7R EFRBARWEIRS, A DM AR T AR CIXER A RRAE SR
RN

X 25 CIIMRNAE (G, ) I1I2B175, HifRcldEDHAKLPF,/hLPFY/25, Mk
PEiE (G, )ICRIT B HifRe LD %A (kHPF —hHPF) L7205, AEMHOFRRICL DM
1536 i, BERALE (0, §) IV TBEEIDMER (i, j) 7>5 (KHPF —hHPF) (26754
aE 2L OEMEAL, KLPF,/hLPFIZAREr 2 7 0% 95, HK(22) TR
FTAFEC I > THHESNWAEIE 5k |, §) 2K2512 AR (O) T TRT, Bl
WU TR BB EBLTE TV, K251RLTZISIC, KE B LhfE 5
DIE FOELBRRETHHE A, (KHPF —hHPF) 13“0"1E< 25728, LPFAD
ROONDELDIE S DI BT EE T 22 LI LOARIE B3R HEh D
TLiTd, AFBTXY, A S OB KREWEARE REFEMEEZITOZ
LINTED,

KICEAE B RNCHBESEOS AT OV TR T2, BROTy Dy TREAD
FDFBIMMEL 22572 R (24) TITMRERRZENSELTLED, 22T, =y VT
FBBMEL 22D L2 B B L, K (24) ITHPFO/E 52 (kHPF —hHPF) Zffi AL,
EFE(22) O FH kLT HET EROMBEE R T HILNTED, HK(22)1C
BWT, (kHPF (i, j) —hHPF (i, )) IXEB=y VEHDE SR DETHY, KIEH
EWEH DBy VECHIRVBE RS D5 A1TIE, 078572, Ri(22) Tr
=1ThiiL, R(24) ERCALRD, HADOHBENENE AT, (KHPF(, j) —
hHPF (i, j)) & 0[E 5O EA OEICBIR 50T, FAICOWTHREDH
FMEERB T HIENTED,

X 26 % QK 27K B~ IVEA A=V P2 EOZERONILEERT, X2
6K 27T RLTeAE B CldkiE 5-Lhig B OB MITH BRI,

7. K262 2L TP T 5, K266 T, KE IR0 e T
IRENDKIE 5 OHPFEKHPEIZ“0” CTH B,

A (24) TRUEZGEOHBZEE T2 AWARZITOSHA . BHAME G, )28
MR B OKIE FIEELL CUORWIZH b, 2IETDhiE 5 REL
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TWBizd, AMARN(O) TRIE BV VCHERMGRES ., MiRERER AT,
LinL, k5 5 LhiE B DE S EICENZ T B )3T, (kHPF—hHPF)
DEELTROLNDZELERD, Lo T, (kHPF —hHPF) ODfEIZ RS qZ 8T 725
DO, h(, j) OETMAES, MERKRIZ, r (KLPF/hLPF) BRI ND, X126
DA kKHPFIZ“0” THY, BFHRAE (1, j) 1238155 (KHPF —hHPF) iZADfEIC
7257® . h(i, ) OEITHDENELT DN DL LMD, RFEREOMRBICL DR (
R.(24)) OEFMHE OE B~V & AN (O)ITTR T, B ~REEE <4
B C& TV, ZOIINE FRIAIBA RO TORE ER<EREM 2T
RTED,

K2712iE X 26 £ 13 IkIE S A ZALL T, hE FICBALA T, 20D 415 5]
(AR B OBIDBIZ R T, R(22) Ik B OB LT & AW %4T
%6 h(, j) DIEFITKLPF, /hLPFOfE B L~V IR B A BT 7o b O R A E
haZliZied, ZO%A . BRMESNE BL V% RK27IZ8WCHEAR (O
) TR Bl I ERRD, HARNTRIE 5L ~VVITk(E 5O EEN LR
PLEDELIR D7D MR ER AT TNBZER 513D,

— 75 . AREHEOREIC LD EHEA 75T, BEME G, j) 128 2hEFh |
, DIZ(KLPF —hLPF) IZf& ez 7cb oA S, AR R, r (kLPF,h
LPF) ARAEESND, 27084 hHPFIZ“0” ThY, EHME 3, ) 12Hi)5 (kH
PF —hHPF)IXIEDfEE22 5, AEIEORRBIZL MM Tk TS h=E 51
AT EFELN(O) DALEERY | K5 5 OBEAEITH L OB E s <Hiish 2,

X126 & K27 Criafg 5 BB OGS DWW TR LA, RICEBE R
B A DR H DL AT OV TP 5, K28IZk(E H-LhiF T EDMICADH
BERbHEHEAERT, S MMI=THEFEICL2E R A AR (A) TRTE
FL UL THY X 25L FARICEMEICH L THIRIRAZES AT TS, $i2, ADFE
BIRCTHOE A N (24) 1T D DHBIZALTZ T & AV Bl Tl B ARl
(O) CTARTIZESHITHMREDIER T2, AEEDOHRBICLOME FIETIZH
FLEN(O) TRTIHNTHEE S < B R A LB TE TS,

LLED IS, fE BRICTEOHBRH 56 MENEWGEA, ADMBEL2-
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]
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TWSHEDWTIIZBWTHEEDO MW BEREAREZITOZ LR TED,

SR AR B OB LI DWW RO LLRRRIC, K17ITR LT a—F %
—RhDFNEIZTITH, 70 —F % —MIRLIZ6 DDA T TR b oL EIT, 1
HE [ LT X TOERMED TN TOERICBIT R R L ADBEFEE 505D

FFIEZIT DAL BARRICHPI T2, £7. £AEZR, G, BOHPF,
LPFEIISEDOHE L LFEIRICR (2) 06K (13) IR T HEITTRO LD,

£ ATy S1OEFAFIZ OV TR T2, A7y 7" ST TIIRBERDOALEIC
BIFBRE LG BER TS, RERONMBIZEBITHGE F1T (22) Itk
A (25) IC TR &S, RE#IL (i+n, j+m) (n, miZ&E) OB ICAFET 7
0 ZIUTHENWR(22) LITEEE R B2 DH D LD,

G(@+n, j+m)={R(i+n, j+m) +q(GHPF (i+n, j+m) —RHPF (i+n, j+
m)) } Xr(GLPF (i+n, j+m) /RLPF (i+n, j+m))

-+ (25)

R, riIEE R ICHERSNAIICFHED TRIFIZLW, #lZiX, g=0.
25, r=1TH BIFICERMEEATHIZEN TED, K181, R (25) I LA DG
Rergd 2N ENxE T OREFRAEIRT,

WIZ, AT 7 S2OEFANBRIZKE D, AT 7 S21EBHEIFRE DML EIZIBVNTRIEL
7=GIE B&AM T %, BEFREOAEIZIITHGE FI1E (22) 1I2ieV kR (26) 12T
RENhD, BEH#EL s, j+t) (s, tiZfRE) O EITHFET 5720 ZhizfEan
A (22) LITEBIEES R Db D L7325,

G(@+s, j+t) ={B(+s, j+t) +q(GHPF (i+s, j+t) —BHPF (i+s, j+1))}
Xr(GLPF (i+s, j+t) /BLPF(i+s, j+1))

-+ (26)

X19¢%, K (26) 12 LA DR Rgbt ZNThxtii T 2BERIE I RT, K1
NTi, H(25) Ik A DR RerbrEh Tna, Ri(25) 1285, REFENMEDG
&5 DM, XOR(26) 1255, BERMEIZRITOGE SOMEICEY, 2EH
PEIZBITDGE TH/RbNS,
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]
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RIT, ATy 7 S3OEFNIRIK D, AT 7 SIITGHEFE DI EIZIBVTREL
TeRIE HEA T2, GHFEDALEIZRITIRIE F1ER (22) 1ITft W= (27) | &K (
28) I THINENS, GHEFEIL(+s, j+m) (sidfBE, mix&E) OfrEE (i+n, j
+1) (XA, tIBRE) LITIFET D720, ZHUTHEWR(22) LI EEE RS 25
bDERD,

R(i+s, j+m) ={G(i+s, j+m) +q(RHPF (i+s, j+m) —GHPF (i+s, j+m
))} Xr (RLPF (i+s, j+m) /GLPF (i+s, j+m))

- (27)

R(i+n, j+t) ={G({+n, j+t) +q (RHPF (i+n, j+t) —GHPF (i+n, j+t)) }

Xr(RLPF (i+n, j+t) /GLPF (i+n, j+t))
-+ (28)

X201k, 2 (27) RO (28) I LD MBI OfEREDIIZRIE BrgZ T Ehstits
TAHGEIFENM BIZ 2R TR T,

7B, R(27) BLUR(28) IZBVVTHRLPF, RHPF, GLPF, GHPFiZ EilkL
7ZLPFBLXUCHPFOMIETHA A, GLPFBIUGHPFIZOWTIE, A7y’ S1
BILUORT Y7 S2 TR U At Egr, gb% AW THZIZEHL THEW,

I, AT 7 SADE TR D, AT 7 SAIXGEFEDILEIZIBVTRIEL
7=Big B &M T2, GEFEDALEIZRITHBIE F1IR (22) ILfEVW k= (29) , Ai(
30) ICCHRIINEND, GHEFRIL (i+s, j+m) (siBEk. mix&FE) O EE (i+n, j
+t) (T HEK. L) LICEET D720, 2SR (22) LT BEEE R e D
bDERD,

B(i+s, j+m) ={G (i+s, j+m) +q(BHPF (i+s, j+m) —GHPF (i+s, j+m
))} Xr(BLPF (i+s, j+m) /GLPF (i+s, j+m))

++(29)

B(i+n, j+t) ={G (i+n, j+t) +q(BHPF (i+n, j+t) —GHPF (i+n, j+1t))}

Xr(BLPF (i+n, j+t) /GLPF(i+n, j+t))
-++(30)
X211, R (29) RO (30) 12X A OfE RAALNIZBE Bbgr )i
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T HGHEFRNEIZ 2 TEHINT R T,

2B, AX(29) BLUH(30) I2BVWTHBLPF, BHPF, GLPF, GHPFiZ kif
LZLPFRIUHPFOHIMETHH M, GLPFRLUGHPFIZOW T, AT
S1BIVRT vy 7 S2THIM LA Egr, gbZ W THIZIZHE L THIN,

WIZ, AT 7 SEOEFIIRIHED, AT 7 SEIXBEFHRE DAL BBV TREL
7RI B35, BEBEOAMEIZIITARIE F13X(22) ItV kA (31 1T T
RiEns, BEFEIZG+s, j+t) (s, tiBE) OAEITHFET D720 ZHUTfE
X (22) LITEBIEESRR Db D LD,

R(i+s, j+t) ={G(i+s, j+t) +q(RHPF (i+s, j+t) —GHPF (i+s, j+1)) }
Xr(RLPF (i+s, j+t) /GLPF (i+s, j+t))

-+ (31)
K221%, R (31) IZEA MBI DOFERBONIZRIZ FrbEENENXIIE T2 BEFREA
BEIZ 2T T, 22123 F72, R (27) R OR(28) IZ LD 0fE AL
TeRIE HrePENENRIS T DCHERMLE RSN TND, i (27) R UA(28) 12
LML, KB ICLAHORR, T X TOHEFREDORIE Z 44D,

728, NBDIZHBWTHRLPF, RHPF, GLPF, GHPFiX EiRL7ZLPFHE L UH
PFOHIMETHEH, GLPFBIUGHPFIZOWTIE, A7 v 7 S1BL ATV
S2 TR U7 #i#fEgr. gbZ MW THZIZFEIBL Th X\, £72, RLPF, RHPF%
VAT Y7 ST TR UM ErgZ AV THiIic B L TR,

KIT, AT T S6DEFABIHK D, AT v 7 S6IIREFEDALEIZRBVTREL
TeBIE 5 3%, REFEDALEIZIITHBIE 5133 (22) IZ5e kK (32) 1T T
FEhd, REF#IL(+n, j+m) (n, miT&FE) O EITHFIET 2720, Zhick
W (22) &i3, BEEEA B2 Db D ERD,

B(i+n, j+m) ={G (i+n, j+m) +q (BHPF (i+n, j+m) —GHPF (i+n, j+
m)) } Xr(BLPF (i+n, j+m) /GLPF(i+n, j+m))

-+ (32)
231, R (32) IZ DM OFRERBLNIZBIE BbrdEhZhxtii 3 ARE L
B 2R ITINTR T, K231k Ez, R (18) KUK (19) ik R REHh
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[0139]

[0140]

[0141]

[0142]
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7eBIE BhgBENE NI T DGHEBEITRSNTND, R (18) KURA(19) i
LML, K (32) Ik DAIHIOFRER. T X TOHERDBIE 543,

78, X (32) I2BVWTHBLPF, BHPF, GLPF, GHPFiX EiRLZLPFE LI UH
PEDOHAMETH S5, GLPFBIUCGHPFIZOWTIE, AT v 7 S1BLVRT Y
S2 TR M Eer. gbZ AVTHIZAE L Th LV, ¥72. BLPF, BHPF%
AT Y7 SAT TR UM Ebg Z AV THizICF L TRy,

LU ERAT 7 S1DBAT v S6DERIZLY, FEHRITBWTRELAEEE
ML, £2EFEOR, G, BE 51 ELNh5,

LD R O2IZBWT, BAEDEFEERTDIEFIIN 7R LUEIERIC
BRDBDTIIRL BT EERTIETFZANEL THELI LR, flziE, ATy
TS1ERT VTS S2, AT VT SIEAT TS S4, AT v SEERT v S6IXEA DA
Fra LR DIENTED,

F7o, EHOBREL R U128V T, LPFERBXUHPFZ2RTTO T ANZY L T 5T
I RATCAR L7225, M SRE R O Pz 31T D )ME B OF B DR E %
1TV, AHBEMED SR\ WS- 7 1N A TS E S O H 11 50 % IV -CHPF
BLULPFOHAEEL THNTHRY,

EbIT, EHEOE 1K 2 THRIHLZHPF7r, 7g, 7b, LPF8r, 8g, 8b& UNE
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