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A New Domain Block Estimation Function for
Fractal Image Coding

KOUSUKE IMAMURA,t YUuJI TANAKAt and HIDEO KURODA'

In fractal image encoding process, the most similar domain block to a range block is se-
lected as the best domain block by domain block estimation function. A reconstructed image
of fractal image coding includes two kinds of error, one is encoding error caused by difference
between a range block pattern and the best domain block pattern. The other is decoding error
caused by disagreement between the best domain block pattern at encoding process and best
domain block pattern at decoding process. Current domain block estimation function con-
siders only encoding error. Therefore, current domain block estimation function can’t select
the best domain block for the reconstructed image truly. In this paper, we first discuss the
encoding error and the decoding error, and second propose a novel domain block estimation
function by which the domain block having minimum summation of these errors is selected as
the best domain block. By computer simulation, the reconstructed image quality using our
proposed domain block estimation function is verified to improve 0.52 ~ 1.27 dB than it using
current estimation function.
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Table 2 Scaling factor threshold T, to SNR of
the reconstructed image.

Image SNR T SNR T
Claire 41.00 1.0 | 42.07 2.76
Lenna 3451 1.0 | 35.68 2.76

Miss America | 40.65 1.0 | 40.82 2.76
Salesman 3571 1.0.| 36.15 2.76
Table Tennis 32.00 1.0 | 32.72 2.76

®3 ¥ K LHAEERD SNR
Table 3 SNR of the reconstructed image
for coefficient K.

Image SNR K SNR K
Claire 42,21 1.23 | 42.18 1.6
Lenna 3580 1.76 | 35.78 1.6

Miss America | 41.28 1.54 | 41.28 1.6
Salesman 36.24 1.66 | 36.23 1.6
Table Tennis | 33.02 1.78 | 33.02 1.6

FRICBWT SNRPBRAL %D T, 218252 L8
TERW. LT, BB T, 2ETHZ L
kb, TORBNE T, 0fEE LT, 5EEDF A+
BEREOEHETH D 276 » 5. T2 1, HERD

FXA4r 70y 7#ERECBNC, BET, 21L&
LB E, BEBRINLIE2.76 L L1 BE0OBEERD
SNRTHA. T, 2276352812k, T, =1
DBEH~R0.71 ~ 1.17dBEEHFBELL T3,

6.2 WETBK X270y 7FHAERRICLYE

S5h3dERE

¥, BETIF X470y 7MKL A
752 I VEBHFELCE > TELRE, BEEED
SNR %7R¥

F3 ik, VETIFMBEBCBNT, F1LITRLE
RE IS FNFRRD: K DETBWIEEL 7
DOFHE 1.6 & AV HAOBAEEBRO SNR TH 5.

#£3Xh, FALCT 0y 7 FMEEEC, &S
LSB5hAE K OfiE BV 5Y, -0 K Ot
BWi-gaLh, BEEBEO SNRIZE(R>Twa,
Ll KIZ—E0ExAVwCTd, BAEEFZO SNR
i3 0.00 ~ 0.03dBET320ATH Y, 12IZFEED
BE B2 ENTE.

RiZ, HELREBFOREF 2170y 7 DER
2, /ETBF X470y 7 FlilaE HV-5e
ERERDOF 24T ay o EEEEE VB EOHE
A EHED SNR OB X 7 12RT. RO BRI
CBIAARYF— VT 777 OBRBE T, 2117
BAL, 276 L L72BED BAERZD SNR & LB
LTwa., RETHHEREICBT 5, HE{LEEL
Ar—=0r777 7 50BfERT K Offid, 58

T I NVERFFIICBITAHLWE AL 7 ay 7 FHEEE 4283

Proposed estimation function (K = 1.6)
EH  Current estimation function (Ts = 2.76)
Current estimation function (Ts = 1)

R N N
Miss - Salesman

America Tennis
Image
7 RET LMK BEROFMEAKOBAEROERE D

Pid i
Fig.7 Comparison of the reconstructed image quality be-
tween proposed estimation function and current es-
timation function.

BOBEBICBI 52FHED 1.6 2 BT,

7Y, BETHYF 2470y 7 EliaE B
WA, T, 2 1ELIEROF 24070y 75
fliR%E V- 5E 30 b, BEEROBEREICBY
T 052~ 127dBHELTWA. 612, T, % 2.76
EL7ERDF X470y 7 MR Hv-Ee
E9d, 008~ 045dBMHEL TS

INnEY, BETHN XA/ vT7 0y 7 FEEEE B
WAEZEIZE ST, HEROR XL T uy 7 T
EFRHWREALY, LyYTuy r 2 BETADIHE
L7zN X470y 7% KB A4 y70y 2L T
BT LI TELIEDN G0 A,

B 8 it “Salesman” DEWEEZETH 2. H9 i, 7
FY LML AR E0OBEEET, RIFRE
HEGEEBLIENTES.

PEDY3ab—varoRED, BETAF A
Av7uy 7HEREEAVWAZ LItEoT, fEkD
FA4y 70y 7FHEBREE ALY, BREOE
EEEEBLEATE.

F-MEEERICEL ik, BETIF AL T Oy
7 FHmERIENE, R (6) {RT & ) ICRERO MRS,
FEELBREOKRE SEFMTHHZBML 2D DTH
570, ERICEIEREIIENT A, LirL, 20E



4284 - L LTI

8 REHfE (Salesman)
Fig.8 Original image (Salesman).

9 REEOFEMEE (Salesman)
Fig.9 The reconstructed image of proposed method

(Salesman).
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