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Application research and design of anti-aliasing filter in medical imaging system

LI Hong-en, ZHOU Jin-yang, CUI Yan-bin
Department of Biomedical Engineering, Changzhi Medical College, Changzhi 046000, China

Abstract: The design of filter circuit is the key link of signal processing in medical imaging system. The effects of pre-
amplifier and analog-to-digital converter on filter parameters were studied by analyzing the principle of medical imaging
system and the structure of common circuit. The filter design of ultrasonic imaging system was taken as example, five-step
Chebyshev filter was designed by using normalization look-up table method. MATLAB software simulation and network
analyzer were used to test the filter. The results showed that the parameters and indexes of filter met the design requirement.
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Fig.1 Diagram of alias

2 URBRNREEFRG RS PN AR

21 EEREREITIERE
20101 XSG RSG XFLT 1895 FPIEFHIK
RIS e BN B 212 W R B T 1 X
LR RS, P XS4 ny o d v fiHE o A4,
B T AR R ZH LU B P 25 AR TR) , 200 X T2k
P IR SCAN ], F LG 7 A AN () £ B T 0 i i) 145 o
MG RSB, FRAT T 20 A0 i 7 R =2 A
A A X5 2 WOST 4 A1 8 5 A — 4 108 1 AR I T (N g
R EMIE R s P LABRARE R - e A AR R4 =
A ST B 4 5 EARAE— A 4P B
18, B EA S IR —4E KR
2.1.2 USI USIAY TAE 32 I FH i H ik v i el 8
PR , A HL ™ AR W 7R AR, BIA AR R
AU BN AT 5, 38 25 % W A5 5 A 3 SRR 40
BUFAE B B 2 R TE s dw b PR AR SE R WS R
T IR S W NIRRT R AR, USIA
T AR B R R 22 R R AR R R B B
H AT ) 2 e
2.1.3 MRI MRIAHE THif AP 22 58 HH A G, B
H ) J& #% wE 3t Pk (Nuclear Magnetic Resonance,
NMR) 72, R G TAEREXTAMRE L RE &, iX LU RE &
T NARAS R L LG5 KA T AT AN (] 1 S 0k, 0 B 38 o 2
T FE 1 3 A B i S b %) LR I, BRI R A A4 B
PN SN AR I VAT W 31 7 21| N 1 4

ZUNTREES T
22 MRBRNREEFZRERE RN AR
BRor AR R G IEA G, AN 2 B

———————————————————————————— q

1 signal image 1 .
body sensor ’:">( pracasaing ):>{ e }:ﬂ dlsplay‘
4 ]

oo o, i i i i

<:>‘ interface

‘ CPU

El2 EFRIGRGEARLN

Fig.2 Fundamental structure of medical imaging system
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Tab.1 Normalized value of five—step LC low pass filter

T type T type Bessel Butter worth Chebyshev Oval-shaped
C L, 0.174 0.618 1.505 1.399

L, C, 0.507 1.618 1.444 1.441

C, L, - - - 0.0352
C; L; 0.804 2.000 2.405 2.240

L, C, 1.111 1.618 1.444 1.371

C, L, - - - 0.093 4
Cs Ls 2.258 0.618 1.505 1.344
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Fig.4 Amplitude—frequency characteristic of filter
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Tab.2 Measured result of filter parameter

Performance
Parameter . Measured value
requirement
Cut-off frequency /MHz 20 20.6
3dB bandwidth/MHz 10 10.5
Passband decay/dB <0.4 0.37
Stopband decay/dB =40 39.4
Standing wave <I.5 1.48
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