
An image quality comparison study between 
homemade and commercial dental CBCT systems

CONCLUSION
Within the scope of the current study, the proposed
system and system A both presented acceptable
image quality; however, the prototype outperformed
system A in terms of SNR, CNR, spatial resolution,
and distortion. The proprietary phantom fabricated in
this study suggests a simplified approach to phantom
design for the periodic assessment and quality
control of CBCT systems.

Aims and hypothesis
This study aimed to evaluate the image quality of our
prototype (YMU-DENT-P001) and compare with a
commercial POYE Expert 3DS dental CBCT system
(system A).

Trang Tran Thi Ngoc1, David Shih-Chun Jin2, Kun-Long Shih3, 
Ming-Lun Hsu*1, Jyh-Cheng Chen*2,4,5 

1 Department of Dentistry, National Yang Ming Chiao Tung University, Taipei, Taiwan.
2 Department of Biomedical Imaging and Radiological Sciences, National Yang Ming Chiao Tung University, Taipei, Taiwan.

3 Department of Electro-Optical Engineering, National Taipei University of Technology, Taipei, Taiwan.
4 Department of Medical Imaging and Radiological Technology, Yuanpei University of Medical Technology, Hsinchu, Taiwan.

5 School of Medical Imaging, Xuzhou Medical University, Jiangsu, China.

Different phantoms used for image quality assessment: INTRODUCTION
Cone-beam computed tomography (CBCT) has been
widely applied in dental and maxillofacial imaging.
Several dental CBCT systems have been recently
developed in order to improve the performance. The
image quality should be assessed quantitatively
regarding spatial resolution, contrast sensitivity, and
noise.

MATERIALS AND METHODS
The Micro-CT contrast scale, micro-CT water and

micro-CT HA phantoms were used to evaluate the
two CBCT systems in terms of contrast-to-noise ratio
(CNR), signal-to-noise ratio (SNR), uniformity (U),
distortion, and linearity in the relationship between
image intensity and calcium hydroxyapatite
concentration. We also fabricated a proprietary thin-
wire phantom to evaluate full width at half maximum
(FWHM) spatial resolution. Both CBCT systems used
the same exposure protocol, and data analysis was
performed in accordance with ISO standards using a
proprietary image analysis platform.

MAJOR FINDINGS
The SNR of our prototype system was nearly five

times higher than that of system A (prototype: 159.85
± 3.88; A: 35.42 ± 0.61; p < 0.05) and the CNR was
three times higher (prototype: 329.39 ± 5.55; A:
100.29 ± 2.31; p < 0.05). The spatial resolution of the
prototype (0.2446 mm) greatly exceeded that of
system A (0.5179 mm) and image distortion was
lower (prototype: 0.03 mm; system A: 0.285 mm).
Little difference was observed between the two
systems in terms of the linear relationship between
bone mineral density (BMD) and image intensity.

Comparison results:
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