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Development of Low Price Ultrasound Image Processing System
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Abstract

In this paper, a low price ultrasound image processing system is developed using DSP and PC. Ultrasound
for image is generated by the 32-channel transducer. Ultrasound image is captured by DSP instead of the
private image grabber board. Display of image and image processing algorithms are performed by PC. The
image processing algorithms based on GUI are realized by software. So users without knowledge of image
processing can perform the image enhancement more easily.
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Table 1 Basic specification

Mode B-mode(2-D image)
Gray-level 256 level

Volume Small

Interface PC-USB interface

Size adjustment(zoom)
Contrast adjustment

Noise rejection
Distinction between back-
ground and object

Image control

Filter
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Fig. 1 Principle of ultrasound image and modes

ARFA FAAEE d& A7E 2553 J4H
g FAoles IwrEQ EWgAe gray-level 3}
YT 256 level) gray—levelol Ay ZL3
Ga3A FAE 87AT, =P, ALAS} T
HatAl 2&3 J4AE FAE o] 4357 A

€ #do) YHed 4 ArH4).

= A9 283 9L pcole 7hdg HEo] JbF
3t Interface’} ¥ Qsich,

AgA 7 HEs g A7t YAl PColA 9
QA7 a7t olEg A Ay
o arng zAsE 7%, WE =™3E 7%
E @4 ZFEAASG A H Ex9 FEE FH
stAl dte "EEol XERET. mg, AR e
gt x4o] Q= AR} Z}*\‘ii‘i}fﬂ oj9} #Z
AAAYUE £ + A 7] g8l Ul rlx
T AT EQol7 QTHT). :

of B “:}. (a)o] B¢ uie} Zo] kA 25
3 JAAGZA = Probe Image Board®} Display
A2 ARG 4], B =89 A7y 259 9
AAE ZFAE (b)) Zol Al Probest PCE +
AE A}, Prober &3 ‘3—__}/‘34 TFAS 93
transducer® A/D¥EH7)9l e RIMARE3 DSP
2 o]FojAY. PCE 949 287 JA4FLE

AT nYFL FPA
=]
i

lmaae
Obiect dl.— Board
Ultrasound

Transdgg_g_r
-'_’}—0'59 i Display Device;
Ultrasound Device
{a) General Ultrasound Device

N Dsp/
[ Object interface
Transducer

{b) Proposed Ultrasound Device

Fig. 2 Block diagrams of ultrasound device
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Table 2 Specification of probe

Array 32 elements phased array
Frequency 3.5MHz

A/D Converter 8-bit, 40Msps

View depth 20cm

View angle 90 degrees
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Fig. 3 Composition of hardware
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- Interpolation function
- Fade/Light function

- Sharpening Filter

- Soften Filter
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Fig. 5 Principle of linear interpolation method
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Fig. 6 Principle of point processing
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3.3 Mask Filter
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