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ABSTRACT 

The thrust toward paralle l p rocessing in machine 
vi s i on has been unusually inte nse for several 
r e a son s: there is a treme ndous amount of 
par al l e li sm inhe r ent in algorithms for image 
process i ng ; the spatial r egularity of image data 
struc tures l e nds itself we ll to VLSI implementa ­
tions; and p rog ramming f or paralle l systems is 
p r obabl y bette r under stood in the context of 
image p r ocess ing than in any o the r r e alm of ap­
p lica tion. The SIMD vari e ty o f parallel computer 
syst ems matches well with many machine - vision 
p r obl ems , and these systems permit large amounts 
of par al l e li s m to b e a pplied to a problem with 
r e l ative l y little p rogramming effort and re­
l atively high effi ciency. 

Par al l e l architectures fo r machine vision may be 
c l ass if ied according t o t he dimens i on across 
which they achieve the ir paralle lism. Most com­
mon are those that achie ve par al l e lism across an 
image ; the ir different p r ocess ing e l ement s treat 
diffe r e nt parts of the image simultaneously . 
Other a r chitectures are pipelined, performing at 
anyone t ime the d i ffere nt steps of an algorithm 
o n par t of a s tream o f pix e l s . The image - paralle l 
and the p i pelined a r chitec tures do not e xhaust the 
li s t, for ther e are more dimensions for p aralle l­
ization : across goal s , across p ixe ls, and across 
ne ighborhoods , to me ntion several. 

Some paralle l a r chitectures can take advantage o f 
mo r e than one dimension of paralle lis~. The 
"pyramid - machine " : a r chitecture is one o f the s e . 
This architecture comb ines fea tures of meshes su ch 
as the " CLI P4" and the "Massive l y Parallel 
Processor " with tre e machine capabilities, y i e ld­
i ng a system wi th cons ide rab l e fl e x ibility and 
e fficiency . Some f eatures o f a pyramid ma c hine 
unde r study at the Un i ver s ity of Washington are 
described . Algorithms fo r p yramid machines have 
been investigated by several resear ch groups , and 
the y can be classified accord ing to t he contr ol 
and data - flow pa radigms they fo llow . 

A cha l leng ing p robl em e x ists today in d e v e lop ing 
a r chitectures that can bridge t he "iconic-to ­
symbolic gap". The high- pe rformance architectures 
for vision that current l y e xist focus the ir e f­
f o rt s o n e ithe r the p ixe l-leve l operations or 
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symbolic operations quite well, but they are not 
efficient in transforming information from iconic 
form or vice-versa. Some of the p roposals for 
bridging this gap are discuss ed . 
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