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Abstract

As a commonly used medical imaging technology, ultrasound imaging has been widely used in
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clinical diagnosis and treatment. However, the image quality and imaging effect of ultrasonic imag-
ing are often affected by many factors, including the selection of ultrasonic probe parameters and
the setting of ultrasonic imaging system. The aim of this study is to optimize ultrasonic imaging pa-
rameters by orthogonal experiment, so as to improve the resolution, sensitivity and contrast of ul-
trasonic imaging. Firstly, the research status and the imaging system needed for the designed test
are introduced. Then, orthogonal tests are designed for the key parameters commonly used in ultra-
sonic imaging, such as frequency, gain, imaging depth and scanning speed, and statistical analysis
and data processing are carried out on the test results. By comparing the ultrasonic imaging effect
under different parameter combinations, the optimal parameter combination scheme is determined.
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Figure 1. System block diagram
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Table 1. Level table of orthogonal experimental factors
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FSEN
K ABFIR B C MBIREE D E £0E
(HZ) (dB) (mm) (mm/s) (mm)
1 2 40 10 10 8
2 4 45 15 15 12
3 6 50 20 20 16
4 8 55 25 25 20
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Table 2. Test plan
F2 REHR

FtES] 1 2 3 4 5

K& A B B # i C RAGIRFE D HHH E #:iE I LE R
SEI6 1 1 1 1 1 1 18
SEH 2 1 2 2 2 2 20
SEI6 3 1 3 3 3 3 24
T4 4 1 4 4 4 4 23
SEIR 5 2 1 2 3 4 21
S5 6 2 2 1 4 3 25
SEI6 7 2 3 4 1 2 26
SEI6 8 2 4 3 2 1 29
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SEI6 9 3 1 3 4 2 28
SESG 10 3 2 4 3 1 24
S 11 3 3 1 2 4 29
2 12 3 4 2 1 3 19
S5 13 4 1 4 2 3 27
S2I6 14 4 2 3 1 4 28
5% 15 4 3 2 4 1 20
SELG 16 4 4 1 3 2 16
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Table 3. Analysis of experimental results

=3 EWERNM

FRTES 1 2 3 4 5
PSS A B AR B ##3i C g ix D FAHli#E E £ SIS LR
S 1 1 1 1 1 1 18
SEI6 2 1 2 2 2 2 20
S5 3 1 3 3 3 3 24
SEE 4 1 4 4 4 4 23
SELS 5 2 1 2 3 4 21
SEE 6 2 2 1 4 3 25
SELS 7 2 3 4 1 2 26
SEEG 8 2 4 3 2 1 29
SELS 9 3 1 3 4 2 28
28 10 3 2 4 3 1 24
SEE 11 3 3 1 2 4 29
B 12 3 4 2 1 3 19
SEEG 13 4 1 4 2 3 27
S 14 4 2 3 1 4 28
SEEG 15 4 3 2 4 1 20
S5 16 4 4 1 3 2 16
K1 21.250 23.500 22.000 22.750 22.750
K2 25.250 24.250 20.000 26.250 22.500
K3 25.000 24.750 27.250 21.250 23.750
K4 22.750 21.750 25.000 24.000 25.250
W% R 4.000 3.000 7.250 5.000 2.750
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Table 4. Analysis of variance

T4 FHESH

F5EN s 251 77 F H ¥175 Fia P1H
A B 43.688 3 43.688 8.34 0.041
B 125 20.688 3 20.688 3.95 0.101
C BB 123.188 3 123.188 23.54 0.003
DERE B3 53.688 3 53.688 10.26 0.025
E £0E 18.688 3 18.688 3.57 0.114
W 31.300 3 5.217

W 2T, TPEAFH F A P AR, DA R FO0 S B0 5 SR R K. i g AR,
FRARTAR S AT 1 338 R %of A o R ) R i) S5 35 M e, P (B 38/ T 0,05, T BH X S IR 56 i i
R, HAMEZER P EAT 0.05, FUEANIH R EREIALE,

RIEMZE AT N5 IR SE SR, BATAT AS H B HIE UG S B A N: AsBsCaDEs, BIEETFS
i N 4 MHz, #2589 50 dB, FARIRFE N 20 mm, F3E A 15 mmis, AN 20 mm.
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