MRS ISSN 1003-3254, CODEN CSAOBN E-mail: csa@iscas.ac.cn
Computer Systems & Applications,2022,31(10):335-345 [doi: 10.15888/j.cnki.csa.008762] http://www.c-s-a.org.cn
O E RGBT TR . Tel: +86-10-62661041

=i A SERT A g o B HA I Ch 2Ry SN ©
BRI, F 1, KR

(DU NR 2 TSR B, FHR 610065)

BEMEE: AR, E-mail: m17760474359@163.com
i E HERFEEARNARKE, EHSWE AR WAAEARR RS 2 h, AR AR —FEF 2T RO 2
L T %A BT A, I HL T AR BTG T M DL BE S S AS HLIE kb e I A AR ZH 2R 88 E"Jﬁifiﬁﬂt%})\ffﬁ%ﬁ
A3 7 BRAFERE AT, 7R85 BAR BN & i, AATTREE 75 S i g i i B 2ok g i v, il TR S sk
FPA 57091 i 0 o 1 1 D RS e L 2 AU A ikt 33 5 R SR PR (GBI 1 86 0 917 o 7 2 e P o
SR B B 2 N A2 VR B8 B 175 RS S AT 7% 5 5 W 2 A4 0 s WG , 76 75 A5 T 33 47 PR 2 A3 e 1
SEAIEN B (0400800 B — A B BB A5 S0 0 S L IR Ol B (0 B R R PR, AR T —
BT ARG O LA SR, 12 SRR e NS Rt R4 78 7 SIS A rh ) R D s, AR SO T T 5L ASADL R
YD S 920 AR LA b R, SR A 0 7 PR AT 2 0 S A B 3 S 3 g S AT 4,
Tix ey s B B, BT RAEE AR ek B B R AR, AR OB T B i R 2456 B 1) SRE A B4R A 4 4
X BRSO R B, SRR AT 1 5 2 S R B 4 5 R BRARL R X B A o X S R AL B ) s HEAT AR AL B, T
T I 2 R S AR A e PG e 380 A TR s Sk AT 7 3 b 3 S R MR X RO v, B 88 B R 7 RGO A
PEDy 2 AN HLOR A MG S, RREHE 5 B AR 0T N AR S BRI AR 4 Wi 45 S ) v A

KRR B MR 7 (R A s Ad AR o e S £ 5

SR FRAHE, T 0 AR A 125 25 S S A8 HR R S O S Akl o E B R 408 ,2022,31(10):335-345. http://www.c-s-a.org.cn/1003-
3254/8762.html
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Abstract: With the continuous development of scienee and techn'ology, medical diagnosis technology also makes
continuous progress. Ultrasound technology, as a means of medical diagnosis, has been widely used in various medical
fields. It has been widely recognizediby doéfors and patients because it is harmless to the human body and can
dynamically and clearly show the health state of human tissues and organs. With the continuous development of
ultrasound technology, people have higher requirements for the quality of ultrasound imaging. Due to the limitations of
the materials of ultrasonic probes, such as for the manufacturing of ceramic transducer, and the compromise scheme of
low-channel scanning adopted to reduce the cost and frame rate, the caused noises and artifacts will block the useful
information of human tissues and organs, which will seriously affect doctors’ auxiliary diagnosis. In the field of
ultrasound, how to enhance images and videos and suppress artifacts has become an important challenge. This study
describes several filtering algorithms for artifact suppression in the spatial domain and their limitations and proposes an
artifact suppression algorithm based on the frequency domain, which can well suppress the periodic artifact in real-time

ultrasonic imaging. Firstly, this study simulates the periodic artifact with a sine wave to highlight its characteristics in the
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frequency domain. Then, the ultrasonic image is subjected to a two-dimensional Fourier transform into the frequency
domain to suppress these artifacts. Because these artifacts are periodic, they have obvious characteristics in the frequency
domain. The set corresponding to these artifacts in the frequency domain is found through the algorithm model of sliding
window scanning combined with a threshold. Next, according to the dynamic range of the frequency domain and the
given threshold, the points of these suspected artifacts in the set are depressed. Finally, the ultrasonic image is transformed
into the spatial domain by inverse Fourier transform to obtain the processed image. This method can improve the

suppression of periodic artifacts in ultrasonic images and retain useful information, thus able to enhance the accuracy of

doctors’ judgment regarding human organ conditions.

Key words: ultrasonic image; spatial domain; time domain; Fourier transform; periodic artifact
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