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Fig. 1 Original image (‘an egg’).
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Fig. 2 Probing bar masks placed normal to the
false-contour direction.
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Fig. 3 The probability of noise adding.
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Fig. 6 Results of random blurring. (a) Smoothed image. (b) Uniform unit noise added
(259%). (c,d) Fixed-length probing-mask method (w=4). Masks are explicitly
shown in (d). (e, f) Fixed-length probing-mask method (w=10). Masks are explic-
itly shown in (f). (g) Adjustable-length probing-mask method. (h) Adjustable-
length probing-mask method with noise-tolerance (a=0.1).
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Fig. 7 Results of random blurring. (a) Original. (b) Adjustable-length probing-mask
method. (c) Adjustable-length probing-mask method with noise tolerance (a=0. 1).
(d) Same to (c) with masks shown explicitly.
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Table 1 Observed values of some experiments.

s 2% 2 3 4 5

N 1,987 2,025 1,171 953 3,097
BEST RO L0 4490 2588 2,00 6,802
11 9 13 13

1

231 470 252 408 516

EEETZI7%E| 1200 2,062 1,310 2,058 2916
(w=10) 1

17 14 10 16
e 2,767 2,403 1,503 1,206 3,312
Wi%ﬁ?&& 5277 5561 3,788 3,065 7,440
=0. 27 23 18 21 26
. 4,464 4,965 3,979 2,456 4,954
ﬂz%"_‘g‘f)& 10,634 16,031 20,239 8,601 11,784
=0. 53 62 70 4 42

) REBKOLT, B EE Uk BT X O,
T AIA, FEIRLE (CPU) KR (8).

E7(b), (c)Rzhzh, TERYRIESLUH
=HRE (@=0.1) ZPALLTERTR 7 EOME
SEATYT. CORTIR, BEEALELEO—HERD
12, BRFAUEESESATVS. BT (d)i3K(c)
CHERA 7 R BRTRBICERLICBOTH S,
FROARD T v VIKIZ7 A7 BREINTOROK
Famersha. ¥, M6(d), ({)0EER<A
JHEOERERBTZE, TERYRA/ETR, BE
A EAHEEICD > TEREEINL TV ST EAbY
5.

LROERTIE, EFFEEaRNTHhH01LL
7. ZORE, WEMmANARK 30% LldsT
2 ChiBBEToan 1 ERRINSE, £hEH
Dk LTHE - B - Al p bR TEBN DO MICEE
2RI MBEINBAHELS B0 TH .

%13, 5MEOERICOVTT» - EROERLR
<5 5. D> H, EHEI3RZN1OBOHER T/HE
@5@®7ud®@ﬁf%5.@i§vz7ﬁmsp
T, wRZEMSK (w=10) KiEB L, FETRS
¥, BEAMEAOKESRBLT M, X7 RER
WIS E HOKBMEZ, TORR, EHEH
B LABMLTNAS. AERTAZETE, &
vz o ¥, EROBEABRIBROLE, T
BHEELTEROED BE L LE0, BERFMAKRL
B 18 A. chid, BMSEROIRS S, TR
Ev2 /7 EMNKICEIEANS BcDTHS. Tl
SRR, BE R IEMBELLBEE, TEEM
MESE L BIRE, KEWBH, LREBEBFOER
pk L. TR, EEREOHMESKES VD EE
Zohb.

BRNFERECLIIEAROBRBORE 327

WINOT AT Y XL BLERER + v ¥ LKL
EFGnEE DELTEYD, ARBOEMILEOHE
RBEICRE LI ABREATHENOT, LENE
BEZOBRKICIIZERATS.

5. ¢ v U

EREF 4 AT VA EBREICERTELELAL
ZE SN 3 BUEAM, T0b 5 AWK (false con-
tour)V % & DR HEREE L. CORKRI, ¥
ZDIE, VHOYWAIEDOLVERCENWTLUARE
LOTWENSIHENSE. 175374 v 7 RLCB
VT, BREREER - RS AEARIDH OHT
DBEANE 72 B DT, ARBEEBICRET
52).
AXTEAIFER ARBOREL TV 5 HE
%, BEMNER F — v EANTHEL, £08S
OHICEDICEEEANT 2 60THD, DERK
ko v VIMEET S, QBRBEE->THIEAOD
FEROK X XPHRICEBE WSV, BXU 3R
72 I 2 T AAKICER S 0BT, ERORD
BEICIHIZRSBETLEYT S, REOREND
3. F7:, ARSORER, —MIC, EF (noise B
X dither? o) 2T 5 &icky, HRMIC
EANRAEEMIEEHHEEL > TNEY, Thid
ERDFEEAL (smoothing, noise removal) DAL
BWINZB CDTEE ERO-MTHL LU
7. .

AF I, —EOBRIC & 2 ERLEOBIE—E
EL, BEEREIPRHERL LTAMIZETT 3
EANC, BRBESRTERT ZDICHET L0 ED
HicEL TS,

2 %2 XM

1) Rosenfeld, A. and Kak, A. C.: Digital Pic-
ture Processing, Chap. 4 & 6, Academic Press,
New York (1976) (BERER : 74 I &2 VER
PUER, EAREEA, R (1978)).

2) Foley, J.D. and van Dam, A.: Fundamentals
of Interactive Computer Graphics, Chap. 17,
Addison-Wesley, Reading (1982).

3) Roberts, L. G.: Picture Coding Using Pseudo-
Random Noise, IRE Trans. Inf. Theory,
Vol. IT-8, No. 2, pp. 145-154 (1962).

4) Lippel, B. and Kurland, M.: The Effect of
Dither on Luminance Quantization of Pictures,
IEEE Trans. Comm. Technol., Vol. COM-19,
No. 6, pp. 879-888 (1971).



328 LE TR 54

5) Jarvis, J.F., Judice, C.N. and Ninke, W. H.:
A Survey of Techniques for the Display of
Continuous Tone Pictures on Bilevel Displays,
Comput. Gr. Image Process., Vol. 5, No. 1,
pp. 13-40 (1976).

6) Jarvis, J.F. and Roberts, C.S.: A New Tech-
nique for Displaying Continuous Tone Images
on a Bilevel Display, IEEE Trans. Comm.,
Vol. COM-24, No. 8, pp. 891-898 (1976).

7) BRARY: Py P REREREIC L 2 RERES
AOKFE, HEHNE, Vol 15, No. 7, pp. 503-
509 (1974).

Mar. 1984

8) Nishihara, S. and Ikede, K.: False-Contour
Removal by Random Blurring, Comput. Gr.
Image Process., Vol. 20, No. 4, pp. 391-397
(1982).

9) BER, MME: RERRICE 755 RERTRE
AEGRORE, HHOE¥LT Y Ca—2 .
7747 ARRSEE 3-2 (1981).

10) Nagao, M. and Matsuyama, T.: Edge Pre-
serving Smoothing, Comput. Gr. Image Proc-
ess., Vol. 9, No. 4, pp. 394-407 (1979).

(BRIGBLET A 6 HRAM)
(FERI584£ 9 A 13 HiRER)




