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Parallel Optimization of Median Filtering Algorithm Based on the
Combination of MATLAB and OpenACC
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Abstract: In this paper, a parallel algorithm combining MATLAB and OpenACC is proposed for the
complex programming problems of current CUDA-based median filtering parallel acceleration algorithm
and the cumbersome implementation of image data extraction and display. The algorithm uses MATLAB
to extract the image and converts it into an array file. Then it uses the OpenACC language to convert the
serial code to the parallel code and processes the array file converted by MATLAB. Finally, the filtered
data is displayed as an image through MATLAB. The acceleration experiment of the median filtering
algorithm is carried out by simulation experiments. The experimental results show that the proposed
algorithm accelerates the algorithm faster than the serial program in the case of greatly reducing the
amount of code conversion workload. And it is equivalent to the effect of CUDA acceleration.
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#pragma acc parallel

#pragma acc kernels
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#pragma acc routine( #iHER%L 1)

#pragma acc routine( # 5 ERI%k 2)
#pragma acc routine( #1H K%L 3)
#pragma acc parallel loop
for(int i=0, i<M; i++)

{
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Fig.1 The schematic diagram of the combination principle of
MATLAB and OpenACC
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data=fread(fi, 3 648%2 736, ‘uchar'); % iFHEIE



104 wode OB kR

i (A % B = W) 2019 4

d=reshape(data, 2 736, 3 648);
J5 ok 4k R E

Yo [ AL

g=uintd(d); % &AL G LA
imshow(g); % W /R {EIEIACEL fe I RIS

3 LWRER

Ay TSERIE AT AT, SRR S A

CPU; Intel Core i5-4210 M @2.60 GHz

GPU. NVIDIA GeForce GTX 960M

Bk N g i EREE A . ubuntu 16.04&PGI, Winl0
&MATLAB

ATCERL T — s> PEARTA 3 648*2 736 IR,
B MATLAB A THERS =, Re, &
1 OpenACC H (B i B Fr AU AL PR, ABCER "9 7= 1 2%
f5i, SRUS IR R T 6 4 R/INANTRI I DEDE &% 34T
WO, 5 B BRAEA TR/ NIEN 25 T HR AT CPU #2)%,
CUDA F& e FAS SO R e i FIRE, SR GETH sk 2%
Ro BAE=ER, ERACEBCRmE 3 Fiow, B2
RITMAMER S = AR B I A TN TR A 1 B,

M TR A SRS FRATT T DA B AR SO HH A R D8
P BORART TG, 1T F A LG R AT R T B R
/bIfH.5 CUDA B s SORAHI .

R

Pl 2 BAARER 4 75 Y PR
Fig.2 Image with salt&pepper noise

P A © s S
f_

Bl 3 Bl R T IE B
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Tab.1 Contrast of the acceleration effect of the program

proposed in this paper with serial program and CUDA program
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