














A highly hypoechoic spherical lesion provides a reference for optimizing image settings and 
improving differentiation between a cystic and a solid lesion.

A phantom image acquired at the beginning of each examination could provide a 
standardized, study-specific reference for the radiologist—and potentially for AI-

based diagnostic tools—when interpreting the clinical images.





















Published Validation of the Random Hypoechoic Sphere Phantom
Baihui Yu et al., “Assessing Imaging Performance of Ultrasound Systems Using a Random Hypoechoic Sphere Phantom with Freehand Scanning” — Figure 6

Figure 6: frequency, imaging/compounding mode, transmit power, gain, dynamic range, and transmit focus.



What Figure 6 demonstrates
The high-density random sphere phantom converts visible image differences into quantitative LSNR-versus-depth measurements.

Frequency: 15 MHz produced better LSNR than 12 and 10 MHz at nearly 
all depths, despite greater penetration at lower frequency.

Imaging mode: Harmonic + compounding performed best, especially at 
approximately 2–6 cm.

Transmit power: Higher power preserved lesion detectability deeper in 
the phantom.

Gain: Large visual brightness changes produced little change in LSNR 
because signal and background noise scale together.

Dynamic range: Lower dynamic range increased measured LSNR, likely 
partly from saturation/noise clipping—a useful warning that “better” 
numbers can reflect processing.

Transmit focus: LSNR peaks shifted with focal depth; the 2 & 3 cm dual-
focus setting gave the best overall performance from 0–5 cm in this 
experiment.

Key point: the phantom can be used to optimize presets—not only to pass/fail 
routine QC.



ACR–AAPM Technical Standard · Diagnostic Ultrasound QC
Medical Physics Performance Monitoring of Diagnostic Ultrasound Equipment (Revised 2026)

“A newer method with randomly placed spherical lesions is available that provides more rapid 
evaluation of system sensitivity, contrast resolution and spatial resolution. Use of these tests is 
recommended as available and verified.”

For continuous QC programs: “It is strongly recommended that the program include newer tests 
with randomly placed spherical lesions.”

The Utune Optimizer implements this randomized spherical-target approach.

Source text supplied for ACR–AAPM Technical Standard (Revised 2026).
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