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The Design of Gray-Scale Morphological Operators

Using Binarization Technique

Jin Wook Shin*, Dong Sun Park™ Regular Members

B Rl G4 qelo] Bol &5 a0l F4 Festa Auae] sEgolE Agtatn Aletd shEs
ol A S w2l 6] fetel alo] £91 G ol PR WAAIE WA ol galet e 4o

o) Aeigke Qe WA o Ausha shuslel @ Aot el w Yol ho) ANE ARA A% o
ol ¥ e, 22 24) Sl ol Sale) YL/ PO Fola e AN AU o
ol g Algate] ¢k Aelst Absetn® uws) WY shmgo] L8 e 1 Nt Boz 7Y @9 s
o= shE o] Al B0l Aojel VHDLE ol §3to] 45< shol 4843 F9sieln.

>~1'-!N

=9
2 gt
>

£}

ABSTRACT

In this paper we propose fast real-time hardwares for morphological operators using the method of decomposing
gray-scale values into binary. The designed hardware is generalized not to be affected by the maximum values of
structuring elements. We also propose a method of designing parallel hardware using the unit morphological hard-
ware to deal with situations of using various sizes of structuring elements. The VHDL simulation results of the unit
morphological hardwares are identical o those of theorectical operators.
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Fig. 9 Result of Erosion



B/o1n 98 S ol g8 o) 4 A4 Fety Al A

.d &
2 g adol #9 94 4eE A o)
a2 AaAel shEedo}s Algtalech AtE @9

sEdloli A4 A2l AIHS M 8] Slstel of
2 GAate] Hellg HEAA AAS st H S
Aeatgon £ olo Fehsel ke AT
AT E AAE Stk 283 3x3% 2 Yoo
1S clgdel Gy Adwd, U ree Y
el 2 FAse 71E9 stmddeldtt A H=
o 60% ol T& T & AATH
2] aefstel At Felae) 21719k ghol 93 pe) A
#% ded £9% VL R WA Peja 2
A7} ohd Thok 2171e] FEi2E AHEStl kg
ishe Zo] Wastth meba ¥ =il Mi Aot
EﬂlaE%QEHWﬁE%“ﬂﬁcﬁﬁPﬂﬂﬂi
A8 olgat Hobd $EHOR ALY 4 AR
% sk el zﬂsntzm SRS EIEREE By
& gkl 2717k 2748 o Aol B F7b Bolut
Aol *wo} F e el Acl=e 57}
Zobste RAAL bg A 719 dUaE e
sudelE e A}%s}a} W7 e e
Fo) et l%fﬂ S8 Bobt B /W}C‘ﬂ w2}
A A B 1% 3 ofe} 7bA] st=eole) A
uho] e 9o %? chgt A4t A2 9st
A4S BHHE A A

pl‘ﬂ

I‘

‘U >O

2

sjelel et deaty @
R E e SO

k-‘m‘

}gl sl g ol(Rank Or-
der Filter)oll o) 3} 127} ¥ Q &},
284

1. o] 7, & <lo}, “Gray scale FeRshs HAR
AL 84 fg 544 A7, detdE s g
A ste WE =7, 493,13, 1993

2. A. Toet, “A Morphological pyramid image de-
composition,” Pattern Recognition Letters, Vol.9,
pp.255-261, 1989.

3. R. C. Gonzalez, R. E. Woods, Digital Image Pro-
cessing, Addison Wesley, 1992.

4. J. Serra, Image Analysis and Mathematical Mor-
phology, Academic Press, 1988.

5. A. K. Jain, Fundamentals of Digital Image Pro-
cessing, Engleod Cliffs, NJ: Prentice Hall, 1990.

6. R. M. Haralick, S. R. Sternberg, X. Zhuang, “Im-
age Analysis Using Mathematical Morphology,”
IEEE Trans, on PAMI, Vol.9, No.4, July, 1987.

7. FE.Y.Shih, O.R.Mitchell,
sition of Gray-Scale Morphology into Binary Mor-
phology,” TEEE Trans. on PAMI, Vol.11, No.i,
pp.31-42, Jan. 1989.

8. ¥ AEF "ol 2AY f‘“&‘?}—g— o] &% stolH
gz oot Yele] AT A E i upALeHg =
¥, 1992

9. D. L. Perry, VHDL, R. R. Donnelley and Sons
Company.

“Threshold Decompo-

10. Vantage Anaysis Systems, Inc., VantageSpread-
sheet V3.1 User's Guide, 1992.

11, 33 VHDL A18-2F 29, VHDL o] &, 1993.

12. S. Y. Kung, VLSI Array Processors, Prentice
Hall, 1988.

4t & M(Dong Sun Park) R
&= %*‘@hﬂ =EA A2 A A8 E FHx
HA AR AFE-HREA FIY 2w

Al Z 2(Jin Wook Shin) 4 31 ¢

19699 109 1A

1993 A8 gt HAREAF

& (F At

1995 A B st JRFAT
s (F-3t A AD

1997 19 FuAHREA 7]&d
Ta AT

3055



