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A New Algorithm of Hilbert Scanning Matrix and
its MATLAB Program

WANG Sun, XU Xiao-shuang
( Department of Control Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074)

Abstract As an important image-processing tool, Hilbert curve is widely used in image processing, especially in image
scanning. To produce the curve corrcetly and quickly, a new algorithm of Hilbert curve based un matrixes is presented with
its MATLAB program, and is proved by mecans of mathematic induction. The latter numeral simulutions also illustrate the
correctness and feasibility of the algorithm in the paper. Ar application example of the algurithm is given in the end.
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3 MATLAB EF {55
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function Hilbertmatrix
% H R Hilbert FIlEMN X EH
HO=[12;43];
flag =0;
k = input( ‘Please input the integer k ="} ;
fori=1:k
flug= =
H=[H,,(4°(i+1) +1) = ones(24) - lefright(H, ) ;
(471) * ones(2°1) + H,, (3 # 41 +1) * ones(2"1) ~
leftright{ H} ) ] ;
elae
H=[H,.(4) »onesa(2°i) + Hp; _
{4°(i+1) +1) * enes(2"} - updown(H,), (341 +1)

# ones(2°1) — (lefiright(Hy,) ) ' 1,
end; -
flag = 1 - flag;
H, =H;
end
['k=",num2str(k}, i, i {8, num2str(2°(k + 1 YY), B R
R'TH
function v = leftright( x} % 7% o $0HF — 18 B £ 41 B4R
sizecolumn =size(x,2) ;
for j =1 :sizecolumn
y(:.,j) =x(;,sizecolumn + 1 —j] ;
end .
function y = updewn{x) % ZREH —THEE T HH
sizerow = size(x,1);
for i =1 :sizerow
y(i,:) =x{sizerow +1 -1,:);

end
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Fig.3 An application example of Hilbert curve in image processing
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