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A Performance Improvement of Ulirasonic Diagnosis Transducer
by Transient Acoustic Field Analysis
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The transient acoustic fields formed by a 3,5 MHz curved linear array transducer which is commonly used
in ultrasonic medical imaging system for diagnosis of abdomen are systematically anatyzed to obtain new
design parameters for the better acoustic image_ In the analysis with an assumption of radiating waveform,
element size, radius of curvature, amplitude apodization are considered as parameters giving constitutive
relations with the fields, As simulation results, appropriate new parameters with the reduced curvature
and elevation aperture and the apodization of Hamming window, which make an improved acoustic beam
with lower side lobe levels than a conventional typical transducer, are obtained,

Keywords: Ultrasound, Transient acoustic field, Transducer, Curved linear array, Ultrasonic diagnostic

equipment
ASK subject classification: Ultrasonic and elastic waves (4. 4)
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Fig. 1. Shape and coordinates for a curved linear array transducer.
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Table 1. Structural parameters of a conventional curved
linear array transducer.
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{a) 3D plot

X-Z plane Y-Z plane
{b} Color-encoded

X-Z plane X-Z plane

{c) Coniour plot
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Fig. 3. Characteristics of acoustic fields of a conventional transducer.
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Fig. 4. Acoustic field variation according to the width of transducer elements.
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Table 2, Structural parameters of the transducer expected
resolution improvement.
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(@) 12 mm
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Fig. 6. Acoustic field variation according to the height of transducer element {Y-Z plane).
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{a) AOC=35 mm

{b} ROC=50 mm

{c} ROC=80 mm

(d) ROC=95 mm
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Fig. 7. Acoustic field variation according to the ROC of transducer elements.
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(c) with Hanning window
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Fig. 8. Variations of main lobe and side lobe on the X-directional apodization.
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(a) No apodization
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Fig. 9. Acoustic field variation on the X-directional apodi-
zation.
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Fig. 10, Acoustic field characteristics of the suggested trans-
ducer.
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Fig. 11. Characteristics of ultrasonic beam profiles for a conventional and proposed transducers.
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