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High resolution color image interpolation using color correlation

AYUMU SAKURAL ! MASAYUKI TANAKAT!
and MASATOSHI OKUTOMI !

This paper proposes an interpolation algorithm to generate a full-color image from im-
age data which include the missing pixels. The proposed algorithm interpolates the full
color image by weighted average. A spatial weight and joint range weight are used for the
weighted average. This paper also proposes an image processing flow considering that the
strong correlation between chanels. The experimental comparisons demonstrate that the
proposed algorithm can generate high-quality full-color images without visible artifacts.
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3.1.2 Joint bilateral interpolation
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4. Joint bilateral interpolation D¥A5R

% 3 B CEFMIE T & LTS L 72 spatial weight & joint range weight % FV>7z Joint
bilateral interpolation % 5@ X ¢ %, E{AMYIZ1E saptial weight & joint range weight D DD
HAZIRT 5,

4.1 joint range weight D3R

Joint bilateral interpolation {231} % joint range weight |ZHIZREDZEZHWICEALTH 5.
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A p <6 2T J, 13 (7) AcEEn s,
: > okes [P+ K)s()r(D(p,p + k)
) > kes Sr(D(p, p +k))
_ ||| 13
s(k) = exp <_ﬁ) 8)
r(z) = exp (— 22%) )
D(p, p+ k) _ Elew(ip-H - ip+k+l)2 (10)

EIEW 1

Z 2T W I joint range weight D% v F D i %2 K4,

DX BIRREIT) SEICE D 2y Y LICKRFEL BT —T 4 7 7 7 F DEEHE
DT EDPREEINS,

4.2 spatial weight D3R

C OHEICIXERREIC X 2EATH % spatial weight DR ZHE 2 5. HEKD spatial weight 1X
ED L) BIHR (Zy PRT 7 AF v DH 555 ThH->THHRE C FEOLMRIZIED > T
WSHATH> 7, CNZBHROWHIC K > TESE S, kDT 7 AFvick>T
J# L 7z spatial weight ZFETE 2 L )Tk 5,

T 7 AF 212D E spatial weight D% HIGINCEGHT 2 FEO A5 NTRY, 20
FHETIHER D spatial weight 2VE [ EICEADZLBIADI > T T E2 T 7 AF vickk
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TIHRCHFICD 2HERZ T 22 L9127 5,

22T, T7AF Ry PIERBHENREAOARLSARE L) REDRH D, 2D,
WG L 72 spatial weight DFREHT IR O AL VT 5, J#JSHY % spatial weights(k) 1&
an AXcHENns,

dk):exp(—gﬁg%zk> a1
Ci_l — Zjewi Zﬂ?(j)zﬁf(j) Zjewi Zw(j)zy(j) (12)
Zj@,i 22 (§) 2y (J) Zj@ui 2y (§)2y (3)

ZIC, z,(§) 13 n WAROMFEEDOMIT %, h 13 global variance %, u; 1% local variance %,
ZNFNFET. global variance IZMREAHICE W THIEICH W 2B OFREZTHIHEHTH D
local variance X MFE 2 L ICTEER 1T 7DD TH 5. WHRECIEAED 1 £T5, A
T =2 3o % LN DEERPEEL RV, I TOMITERD 3 DI T 2 iR
F SRR Z v 5,

G 7 spatial weight Z HHW A HICE D 77 XA F v 2 X { RTAEBUN LRI TE S 2
LrHiFs NG,

4.3 Adaptive-Kernel Joint Non-Local Interpolation

REFEE 41 H L E A2 Hi TR D OEADIEZ ARG DL FETH L. H
4.1 fi TR 728y FIOFPIEE % > 72 joint range weight 12 v IR LA B EA L L
T LEX D2 LDTE, §F 4.2 Hi TR 7 spatial weight 137 7 A F ¥ 125 Li#ENS L 7-
HALELTHOTSN S 2 EMHIFTE S,

5 = B

ZITHEREFEZH T OOEREZIT) . —2DFAHINCY 7)) v 7 IR
F=F RT3 HEFETHY, b —HIZHANWEY Y 7Y v FE R T — 7 IR
TR TH B,
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5 BTV 15 RO

£ 1 AHEY Y 7Y v 7 &k AT LT o oS5O PSNR[AB] O Hifi

GI JBI proposed(A-JNLI)
lena (Fig. 6) 29.32 | 30.32 31.47
average (15 pictures Fig. 5) 27.22 | 28.08 29.27

51 MRV Y TUVITSINBERT—FIFLT

H2BRICBOLTHHAL ZBRROPRT =& 2 SB I LR Ay v 7Y v 7rEn
TR T —Z o Ll 24T o 7z,

Z OFEBTOEBII AN D> D2k T, BED T — 8 D 30%, thFEDT — 5 HIE
MWISPRRE L 22 X ICANMBREER L7, ¥ 22—y a vtk AligR%E Y7
Y7 ¥ avilinputimage LR LTS, T—F DML EZAIFHFEMEZ 0 L LTS, Z
2T, M6 IEBOTREFRIIEHTH ) =y PP AARLRT—T4 777 FBFEL
TRV I ENbA 5, FfEbIR & O HEEHRICH 52915 PSNR IC & 2 fi5H 0 5l 2 2
LICRd, 1 XOREFEPRFTHL I LDDD 5.

52 RAMICHY TV VT INEEBRT—YICHULT

BEFEHEZHA Y > 7Y v 7% SN TR B MHHGRT — 7 1EM L7, #HANRY > 7Y
VO RMMT AMEE LT Y= E o TV AR T —F DFESFA X2 7 03dH 3,
RAYESNC & WG T— 5 BFEOH T —T7 4 VI T LA ZRHOEREETICBT 2L
LTHIGNTV 5,

WIHHEERE HAY oFE2HV 5. 2 2T, BB, HAR, B O#ifiz COKY oF
LEMV2), Zhang'?, Paliy® OFik% KL 72, Zhang'?, Paily® OFEIEZTESF A X~
TOFHEE L THRIETHMEDE WS DTH S, proposed TIHIEDAHAY 7Y v 7L B
. Gl3 HA ZHOVHZIT\», R, B, 3G EDEZIY, Zhr2REMMETEZ A

(© 2011 Information Processing Society of Japan



B e S
IPSJ SIG Technical Report

(a) HLfid (b) Input image

(c) GI129.32dB
6 ABHIY > 7Y 7 E 47 lena BHEOHME L 72453, (a) EAH, (b)input image, (c)Gaussian interpolation, (d)Joint
bilateral interpolation, (e)proposed(Adaptive-Kernel Joint Non-Local Interpolation)

(d)JBI30.32dB (e) proposed(A-JNLI) 31.47 dB

2 NAY—FFIDSDFEYA X v 7 DEHD PSNR[AB] M

Lidealii) | HA® | Zhang'™ | Paliy® | proposed
average (15 pictures are Fig. 5) 31.66 33.61 39.56 39.87 36.03

THEEIL T %,

JHOG 2 HBIZXK S D 15 TH 2, FEHED PSNR 12 & 28ROl 22 2 1TR8 T, #ETF
HIIHEER & LTz, HA X D13 PSNR 255 K ARDSHER S 115 %3, Zhang'?, Paliy®
DEIBTEYA XV TR L 2 FRICE U B o 7,

FEFA XV TICBTBHERIE, TEFA I SICRHUL 2 FIE LR TEMNTH 2 L \»
IFERIZR SN o, THIHAWICY Yy T v FENTwE O, ZnE2EELLTF
HBEVI)DDBRINTH 6 R EHFEZGND,
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6. & Eil

DRV L 7l 2 SOl T — Y 03 5, T D &) BT — % % F v 2L OFHE
ZHAH L 726 X 2ERERTEZIRE L 72, WFETHEE L TL 57T\ 3 Joint Bilateral
Interpolation @ spatial weight & joint range weight D#R5E % 4T 5 7z, joint range weight ([
FMEDHETH 7L 2 A%y T ORLPEE A2 2 & TRHER? S D /) 4 X051/ 2

A2 4TS 2 E ST E 2, sptial weight I2B VW TIET 7 2 F v 2B < BLM2,

FLOHIPHAOY Y 7VHZHCTWREIH2, TI7AF YIEIESEEIEL 2 LIcL-
TN TFIAF YL HH>EABBEZRETEL L HIC L, T—YHEEDNIVF v 1L
KN L T =S EEORZIF v 2VOMBIZFAI L2, ZoZEickD, T—EEIWNS
CEd, KOBLABEAMITIZIT) LW TEL, EBRIC K ) BEEFIL L OWRETWER)
Hezm L7,
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