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Using CSRBF for surface retouching
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Abstract

We employ the method of compactly supported radial basis functions(CSRBF)
for a problem of fulfillment of damaged surface areas. In this paper we propose
a new technique based on the method of CSRBF for retouching surface of dam-
aged areas. By using our method, we can retouch disconnected large areas. It is
enough speed and accuracy for practical use. We also develop a new method of
LCSRBF (local compactly supported radial basis functions) for image retouching
of textured images which have a sharp change in the color and a new technique
for surface retouching of polygonal objects with missing or damaged areas in

this paper. We show these efficacy by giving experimental results.
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Fig.1 A band-diagonal matrix.
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Table 1 An application of our algorithm in this paper.

A7y 7| UAB T —
1 |- 1,2,3,4,5.6
2 1,36 2.4.,5
3 1,364 |25
4 (1364 |25
5 1,364 |25
6 |1,3642 |5
7 11,3.64.25|-

£2 NV REEROXATTH D 4R
Table 2 A generated diagonal matrix with band structure.
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B2 ZEXE2 DO Ly, L, B"REZEFHOHE., ARIIKS LR
Fig.2 The left figure is closed polygonal lines Lq, L. These have intersec-

tion point vy, wpe. The right one shows the union of these two closed

polygonal lines.
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R3 ERITEE#H. AL, Bl =AR0ENC &> TR L 72ER.
Fig.3 The left is original figure. The right one shows the reconstruction of

missing data based on optimal triangulation of a bounding polygon.
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M4 ZERILHEBEICERH 5 HOERE, AT ORIIBEICHERFR. A
BB L 7R,

Fig.4 The left figure is an old photograph which has disconnected damaged
areas. The middle one shows the selected retouching area. The right

one shows a result of restoration.
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Fig.5 The left figure is a rabbit picture which has large damaged areas. The

right one shows a result of restoration.

D REBITH L, ro = 02DV R— MNEFEEHNCTUBEZIT> R (K50
AR, FEEREL IR ThHok £, EESOTAIL, BEOEEICHE
ICHAALZ LB TCELED, L—HF—2AF 2 F T L —PF -Gk 58554
CHEARERVRLSIEDODAL-I T LTOVHRENTHS (HITHR) . 2
D &I, KROBEGEOGOBESEDL, EFE, o, BREITI 22
TE, BHGEAL AV WO FEBHA T 5.

3.2 LCSRBF ZE0:ER Sl

T AF v iR oG oBEICKH L, LCSBRF #& CSRBF #Ex@EMH L 72
WREZRT (A6). M6 ofHEE EICE, BOEMROENODNTNS, 20
BITHR L, ARIRTEIFL 7= LOSRBF &2 Ve 25, R LIBEEZITD
ZeMTEDL (M6n_BEOEN) . AUHDBEHEIC CSRBF ki @EAT 5
&, BOEHIMAVED L 1> TL £, LCSRBF {EICHAS L ¥EEMN &
<y (M6 BBEAN). Zhiudk, LCSRBF #iE, FEW%E k0 ELICHR
T5-0IC, HEOWES NS ZEHR TS CSRBF e IR RY, 1 DORIOAT v
T CEONIFERERO ANTHER LT FTETHLNE TH S, Z0®D
CSRBF ¥k & i 9 % & 3R D 508, CSRBFIECIIAR 9 ThH - 7z
OB ¥ — T REBR LOGDOEEZ, LCSRBF HIFEE LTI 2 &4
T&5. LOSRBF & CSRBF I L 6 BEHEROENE, T4 AT VA LT
FLVETH S,

3.3 ZALOEDIEEDS

R 713, PR EICI6EDONRDD 555 DGOBEREIIK L, REFTHFEL
RFEEEEALLERTH S, DiE oGy E HBIHICROUTHL, 20
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M6 —BEIETZAFvHERIENDL5E50FE SR —BEEANIT
LCSRBF & W TBHEL kR, AL CSRBF %2 8EH L fER.

Fig.6 The first row is a original figure. It is a textured images which have
damaged areas. The left figure of second row shows a result of restora-
tion using the method LCSRBF. The right one is a result in the case of
the method of CSRBF.

LR DFMER E 1T > T4, REGRIT 19467 B AN SRR SN TB Y,
16 DR DERSIE 372 KDTAD S - Tvb., 2D & 5 2HEil EogoEiEes:
RN 73 T, ERMLLAANVORSTHS, £, M7 ORKRILIERNS, &
EOHTHL T4 THA5.

4. F & O

AHFZETIE, CSRBF 2 AWTHEEREZBET 272007 )T Y X LDORFH
2TV, ERICThZEHAL (oML RL 2. FESEVHERLIEEGET
VA Y ZLNTES < CSRBF 2 BEBEEREICH O RER, [EROFETIE
RARE CH > L RERGDBERITI Z N TEL Ik -T2 £, 6K
DFET/N S RETOLHBEIC R SEEIIEET 5 Z L ASTER0VAS, KT
BARL 7NV Y XL, ZOLIBRBETLIEGVRELIBEZIT) 22N
TE5L, ¥, ZITHOWTWAEZ VT ALITERICEHETE, XAEUND
L THELE VI HSRMEY A TS 7280, ERLT L0154t RENH 5.
EBIT, RIRTIE, 77 2AF v EROD & O REAOEIKE WEE BB

14



7 13HFFEE&THY,
He=AEnEIL, GREEAERNEOFEMRRT —F 2ROTHS, 3
5B, CSRBF #k VT AL—V Y IR {ToERTH 5.

Fig.7 The First row is original model that contains 16 holes. The left figure
of second row shows the triangulation of closed polygonal line and the
right one shows the data of points inside the hole area. The third row

is result of CSRBF extrapolation for missing areas.

BERIEICKT L, CSRBF &% BTNV R L THWS LCSRBF % BERL
TNERANLZ LT, HEROFELVOIRILBEEZITOZ LN TESL LD
W ste. £, ZABOBOBEICKH L TOTNVITY XLOBFELITY, #)
B EIC O WG DBERITO & bRETREIC e - 1o, KRR CRAFL =7
TY ALY, ETHBIERTLZENTE, BEOHTELD LIRATHS.
S1%, B 6N EEITH LT CSRBF #& LCSRBF #i% &0 & 5 ITffin
G HRED, TOEMEICOWTRET 2175 LIS, ZABOGOHIEGT
BOEREEL LD BEGE (D%, R—FYEIDE) IXOoOWTOFEDORF
EITOTFETH 5.
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