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tissue—mimicking phantom (Fig. 1) (Model 050,
CIRS, INC., Norfolk, VA, US)

1-3). 2. (Performing the Baseline
tests)

(baseline values)
(control settings)

control setting

control setting

(tissue—mim—
icking material) ,
22°C 1540+/-10 m/s,
0.5-0.7 dB/cm/MHz, 3.
A. (Image Uniformity)

(crystal)
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B Spheres Fig. 1. Composition of tissue mimicking
near field phantom.
L Y A commercially available tissue mimick-
PO Y ing phantom composed with filaments
®e © and masses. The filaments are made
e ® ®e o from stainless steel with a diameter of 0.1
mm. There are also two known volumes,
° e® o 10 mm anechoic mass and anechoic fo-
e ®o0 cal lesions embedded within the phan-
tom.
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Fig. 2. Evaluation of image uniformity.

(a) The image demonstrates a uniform texture similar to that of liver
parenchyma. (b) There is a horizontal band (arrows) at the depth
from 3 cm and 4 cm. (c) After changing focal zones, hypoechoic
band disappeared.
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(poor coupling)

(Fig. 2).
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B. (Depth of Penetration;
Visualization)
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(Fig. 3).
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Fig. 4. Evaluation of distance accuracy.

The filaments are positioned 1 cm apart down the center of the
phantom in a vertical plane. The test image shows vertical targets
with 1cm of vertical distance.
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Fig. 3. Evaluation of depth of penetration.

The images are acquired at the setting of deepest focal zone, maxi-
mal gain, TGC at full gain, and field of view at maximum depth of
penetration. (a) The scatters and filaments are visible at 7 cm in
depth. (b) 5 mm sized anechoic spheres are visible between 5 cm
and 6 cm. The depth of penetration is 6 cm. (c) 3 mm sized ane-
choic spheres are visible at 5 cm. But the image shows some
spheres (black arrows) which demonstrate a ‘fill-in effect’, a jagged
margin, increased internal echogenicity and loss of posterior
acoustic enhancement. The depth of penetration is less than 5 cm.
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Fig. 5. Evaluation of axial and lateral resolution.
The axial resolution target (a and b) consists of six pairs of parallel, 0.1 mm diameter filaments horizontally spaced 6 mm apart from center
to center. The lower wire in each pair is horizontally offset from the upper wire by 1 mm to further reduce any acoustic shadowing effects.
The vertical distance between each pair of wires is 5, 4, 3, 2, 1, and 0.5 mm from center to center. The zoomed image of axial resolution
target shows clearly distinguished the last pair of target (arrow). The axial resolution of this equipment is less than 0.5 mm. The lateral reso-
lution (c and d) target consists of six parallel filaments horizontally spaced at distances of 5, 4, 3, 2, and 1 mm from center to center. The
zoomed image shows clearly separated filaments, so the lateral resolution is less than 1 mm.
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) Fig. 6. Evaluation of anechoic object imaging.
A 1 cm sized anechoic mass and 3 mm and 5 mm sized anechoic
spheres can be used for anechoic object imaging test in this phan-
tom. The image demonstrates anechoic mass with a round shape
and circumscribed margin. The difference between width and
height is 3.6 mm, less than 15%.
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Fig. 7. Evaluation of dead zone.
The target of dead zone (a) consists of parallel, 0.1 mm diameter filament horizontally spaced 6 mm apart from center to center. Vertical
distance from the center of each filament to the top edge of the scanning surface rages from 5 mm down to 1 mm in 1 mm increments. The
image (b) shows clear visualized at 1 mm depth from surface. The dead zone distance is less than 1 mm.
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