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Designing Data Level Parallel Processes for Object Recognition
on Recursive Torus Architecture

TAKASHI MATSUYAMA,t* NAOKI ASADA,t* MASAHITO AOYAMA!
and HIDEKI ASAzUt

This paper proposes a scheme of data level parallel processing on an MIMD parallel
computer RTA/1 and demonstrates its utilities by designing complex parallel processes for
bottom-up object recognition. RTA/1 is designed based on the recursive torus architecture
(RTA) which we proposed before. Its most distinguishing characteristic is the recursive par-
tition/composition of two dimensional torus networks of processing elements. In the paper,
we first propose five types of fundamental operation patterns for data-sets, sets of data ele-
ments. Then we show that these operation patterns can be efficiently executed in parallel by
incorporating five types of parallelization mechanisms: data/processing-function partitioning
and replication, SPMD (single program multiple data) and MPSD (multiple programs single
data) processings, and parallel pipeline processing. That is, we consider that data level par-
allel processing can be realized by parallel execution of five fundamental operation patterns
and that complex parallel processes can be fabricated by combining such parallel operations.
Based on these ideas, we discuss implementation methods of data level parallel processing
on RTA/1, and design parallel object recognition processes including edge detection, Hough
transform, and geometric hashing.
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Fig. 2 Parallelization of fundamental operation patterns.
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Fig. 8 Realization of parallel divide-and-combine
operations.
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Function F

for i im (1..N] do
begin

end;

“' spiit

Function F; Function £,

for 1 in [1,Xx2-1) do tor i in [k2,k3-1] do
begin begtn ...,
ond; end;

Function F,

for 1 in [kn,N] do
begin

end;

M9 REFEICERLLEBRKOTE
Fig. 9 Dividing a processing function based on iterative
computation.
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Fig. 11 Parallel Hough transform.
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