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A Case Study of Filter Design for Using a
M-Based Language Design Flow

Akitoshi Matsuda' and Tohru Ishihara’

Recently, M language is becoming to be used for algorithm development and
verification in embedded system design. M language is the language which processes the
whole array simultaneously. It is expected that the M-based language design can reduce
the design turn-around-time without losing the quality of design. This paper presents a
case study of filter design for signal processing. In the filter design, M-based language
design flow is used. The results of the case study demonstrate high efficiency of the
M-based language design flow.
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function [K] = edge_detector(l)

%% Parameter and coeff setting
% size
[nRows, nCols] = size(l);

% sobel coef
sobel x=[-1 0 1;
2 0 2
-1 0 17

sobel y=[-1-2 -1;
0 0 0;
1 2 17;

%% Edge Detection
% Initialize variables
K = zeros(nRows, nCols);

% Adding margin rows and colomns
Img_temp = [zeros(nRows,1) double(l) zeros(hnRows,1)];
Img_marg = [zeros(1,nCols+2); Img_temp; zeros(1,nCols+2)];

% Main operation
for iRow = 1:nRows
for iCol =1:nCols

ghs = 0;

gvs =0;
L
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% Sobel filtering
for jRow = iRow:iRow+2
for jCol =iCol:iCol+2
ghs = ghs + sobel_x(jRow-iRow+1,jCol-iCol+1)
* Img_marg(jRow,jCol);
gvs = gvs + sobel_y(jRows-iRow+1,jCol-iCol+1)
* Img_marg(jRow,jCol);
end
end
g = sqrt(ghs™2 + gvs™2);
end

%Perform Thresholding
if g >150
K(iRow, iCol) = 255;
else
K(iRow, iCol) = 0;
end
end
endt
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