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Vectorizing Mathematical Morphology Using the GPU

Ryuiu MAENO,* FUMIHIKO INOt and KENICHI HAGIHARA'

This paper presents a GPU-accelerated vectorization method, aiming at achieving fast
mathematical morphology with large structuring elements. Our method improves a prior
GPU-based method in terms of the following two points: (1) time reduction of GPU compu-
tation by vectorization of the original image; and (2) support of large structuring elements
by splitting the fragment program. The experimental results show that the proposed method
reduces GPU computation time by 75%, as compared with the prior method. Furthermore,
our method is capable of dealing with larger structuring elements of 32 x 32 pixels, removing

the limitation of the element size.
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// Inputs: Original image A, structuring element B
// Output: Result image O = A® B

1: Initialize O;

2: foreach point (7, j) do begin

3: foreach point (k,!) do begin

// Inputs: Original image A, structuring element B
// Output: Result image O = A@ B

1: Initialize O;

2: foreach point (i, j) do begin

3: foreach point (k,!) do begin

4 if (A(i —k,j—1) =1 && B(k,l) = 1) then
5: O(i,j) :=1;

6 end

7: end

4 if (A(4,7) =1 && B(k,1) = 1) then
5 O(i+k,j+1:=1;

6 end

7: end
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1: float4 dilation(
uniform sampler2D image: TEXUNITO,
float2 coords: TEX0): COLOR

static const float offset.w = 1/Wy;

static const float offset_h = 1/H7;

p0 = tex2D(image,coord+(0,0));

pl = tex2D(image,coord+(offset_w,0));

p2 = tex2D(image,coord+(—offset_w,0));

9:  p3 = tex2D{image,coord+(0,offset.h});

10:  p4 = tex2D(image,coord-+(0,~offset h));

11:  return max(p0,max(pl,max(p2,max(p3,p4))));
12: }
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// Inputs: Original image A, structuring element B
// Inputs: Maximum point M for a single program
// Output: Result image O = A@® B

1: n:=1;¢c:=1; 70275 P, OFHML,;

2: foreach (k,l) do begin

3 if B(k,!) =1 then begin

4 B(k,l) T3 26 % P, IBEMHT;

5: c:=c+1;

6: if ¢ > M then begin // v 7 J s5#H
7: n:=n+1; P, OFHIL;

8: c:=1,;

9: end
10: end

11: end

12: CPU ET A 27 "MTIAF YA CER; /) £1
13: foreach P, do begin

14:  cgGLBindProgram(F,);

15: A DEY T

16: HARBREADFIZEBRULRPRR O, & LTHEM;
17: end

18: O 1= U,Oy;// CPU L TORKEROHE
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