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Abstract

Stream-Driven Processor for Image Processing “SDP-i” and

its Application to Hough Transform

Masahiro TABARA

With the diverse spread of Internet of Things (IoT) technology, real time image
recognition has been introduced into various application systems. In order to improve
the recognition accuracy, higher frame rate, higher definition, and more advanced al-
gorithm are progressing and its computational complexity thus tends to increase. This
trends demand high-performance processor dedicated to image processing in place of
general-purpose processors. Therefore, our laboratory has studied a stream flow pro-
gramming (SFP) model that can efficiently process large-scale data structures (vec-
tors, matrices), and a stream-driven processor (SDP) which is a hardware implementa-
tion of the SFP model. The SDP is composed of a stream memory (SMEM) produc-
ing/consuming streams of operand data and a data-driven processor (DDP) operating
streams in element-by-element.

In this paper, we propose a DDP architecture of SDP for image processing (SDP-i).
In the proposed architecture, we introduce a pair of ALU units or a scaler data memory
into every stage of the FParray in the DDP in order to improve throughput of operations
in the DDP. For this architecture, we additionally adopt some of new instructions such
as shuffle or copy of operands and define a new packet format including two pairs of
32 bit operands. After that, we conducted post-synthesis evaluation of the proposed

DDP architecture by using 65 nm CMOS cell library. As a result, we verified that
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Hough transform can be executed in real time on dual DDP’s, where the transform to
the rho-theta space is executed on one DDP core and the voting process is done on the

other core.

key words Data/Stream-Driven processor, Pipelined array of FP’s, LUT and

DMem, Parallel Processing
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