22

q2g sy s gy VLSI 72 AA

#%97-34C-8-3

by ez Ay Alxad 9

Azg rFed HE VLS 7= 4

(Design of a New VLSI Architecture for
Morphological Filters)

EER B THB

(Soohwan Ong and Myung Hoon Sunwoo)

2 %

2 Eiolre selgels ge] 3ol A2 VLSI F&2F Aljlsla o)) AA 2 Falo s 7jegc)
ARble T3t Ak FREE AAMs] fa AF F2E ol8sisior HA/HAFE AEs] 98
t@ey/d @z vlar)E olgslgrt olEld AF F= e dIv/dzud vlariZ s Aldshs
Az st Dy VLSI 72 7|89 gy 720 v sododE ofF Sk B o) At
Bhe e A3 dledol® E'¥(dilation)® S erosion) S 5 5T G 9low rjEe] x| w)
3 Akl Aok m& 3 x 3 olAte] & Fulio] oigh B YA AL sludeluts FriRteE il
o] Fl=sl Aol vl¢- Frh Alkksle VLSI 7-2E VHDL(VHSIC Hardware Description Lan-
guage) 2492 AHYslgdon SYNOPSYS™ CAD Toolg olgate] Eelgdsisich w244l SOG
(Sea-Of-Gate) 4 #lolBeleld ol83lglor AA o Tk F A]GJE 4= 266778y 52
FakpE A7 A a8 WEERs 30 MHze|d

Abstract

This paper proposes a new VLSI architecture for morphological filters and presents its chip
design and implementation. The proposed architecture can significantly reduce hardware costs
compared with existing architectures by using a feedback loop path to reuse partial results and a
decoder/encoder pair to detect maximum/minimum values. In addition, the proposed architecture
requires one common architecture for both dilation and erosion and fewer number of operations.
Moreover, it can be easily extended for larger size morphological operations. We developed VHDL
(VHSIC hardware description language) models, performed logic synthesis using the SYNOPSYS
CAD tool. We used the SOG (sea-of-gate) cell library and implemented the actual chip. The total
number of gates is only 2,667 and the clock frequency is 30 MHz that meets real-time image
processing requirements.
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