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Abstract

     The objective of this work is to develop image quality control programs with M software that allow the automation of image 
analysis in radiodiagnostic areas, including computed tomography (CT), conventional X-ray and mammography images. For each 
of these imaging equipment, automatic image analysis software was designed. This allowed the creation of a simple and robust 
interface, capable of speeding up measurement times and ensuring repeatability of the tests.
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Introduction

     During the first years of quality control in radiodiagnosis, image quality analysis was performed in freely available software such as 
ImageJ, where the analysis of each image was performed through the creation of ROIs and manual calculations, which resulted in the 
evaluation of subjective parameters and consumed a lot of clinical work time.

     In view of this problem, it was proposed to develop programs where the analysis of the images would be automatic, with the creation 
of ROIs in specific regions of the image, calculations that would allow the acquisition of parameters and function graphs. As well as to 
evaluate the variation of the parameters with the KV, mA and filters of large sets of images.

     These programs were developed as graphical user interfaces (GUI) in Matlab software, with the possibility of loading the sets, han-
dling them with different tools and thus obtaining parameters that allow evaluating the quality of the images.

Materials and Methods 
Image acquisition in each modality

     A set up procedure was established for the phantoms for the different diagnostic modalities, so that the images are obtained in the 
same way each time quality control is performed. Images are obtained in DICOM format.

DICOM image import 

     In the programs the images are imported. The program shows information of interest such as KV, mA, filters, etc.

This information is automatically loaded in the final report in each equipment.
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Software tools

     It presents useful tools for measurements, image window level, zoom, pan, ROI manipulation, the latter being very important since 
it allows moving them and correcting their location if necessary.

Acquisition of interest parameters

     For each modality, metrics such as uniformity, noise, spatial and low contrast resolution, MTF, among others, were evaluated. As an 
example, we detail how uniformity and noise are calculated in a CT image.

     To evaluate uniformity, Eq. 1, five ROIs were performed, one in the center and the remaining ones in the periphery, in the uniformity 
module of the phantom, Fig. 1.

Figure 1: Uniformity ROIs.

     The mean pixel value (MPV) of each ROI was determined and the difference between the values of each peripheral ROI with respect 
to the central ROI was calculated. The maximum difference between the peripheral ROI ‘s and the central ROI was recorded [1, 2].

𝑈𝑛𝑖𝑓𝑜𝑟𝑚𝑖𝑑𝑎𝑑 = max (𝑀𝑃𝑉𝑖 − 𝑀𝑃𝑉𝑐)     (1)     

     To evaluate noise, an ROI was performed in the center of the image in three slices, in the phantom noise module, Fig. 2. 

     The standard deviation of the pixel values of the ROI’s was determined, Eq. 2 [1, 2].

𝑁𝑜𝑖𝑠𝑒 = media (𝜎𝑅𝑂𝐼′𝑠)     (2)     

     In this way, each of the tests recommended in the international protocols is obtained automatically.

     The programs perform graphs of interest that complement the results obtained, Fig. 3 shows as an example the accuracy curve of 
the TC number values for different materials.



Citation: Eliana Quinteros., et al. “Automatic Programs for Image Quality Control in Radiodiagnostics”. Medicon Agriculture & Environmental Sciences 
6.6 (2024): 04-08.

Automatic Programs for Image Quality Control in Radiodiagnostics
06

Figure 2: ROI noise.

Figure 3: Accuracy curve of TC number values for different materials.

Reports and results

     At the end of each of the tests, the program automatically stores the data in an Ex cel file, which allows obtaining a report with the 
results obtained, Fig. 4.

     Finally, this is loaded into the online quality control registration system, Track it of PTW, which allows the comparison and evalua-
tion of the repeatability of the controls.

Graphical program interface

     To simplify the use, an interface was created, Fig. 5, which guides the user to load the images in DICOM format, to perform each of 
the controls and to obtain the results in the corresponding reports.



Citation: Eliana Quinteros., et al. “Automatic Programs for Image Quality Control in Radiodiagnostics”. Medicon Agriculture & Environmental Sciences 
6.6 (2024): 04-08.

Automatic Programs for Image Quality Control in Radiodiagnostics
07

Figure 4: Report of results.

Figure 5: Graphical interface.

     A similar interface was created for each of the modalities, considering their particularities.

Results

     A set of image quality control software was designed for all the previously mentioned modalities. These results were compared with 
the Image J program, which are shown in Table 1:
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Table 1: Comparison of program with image J.

     It is observed that the results obtained show a discrepancy of only 2%, allowing its validation.

    This allowed the image quality control of seven CT scanners, six X-ray machines, four mammographs, three of which with tomo-
synthesis. It was possible to evaluate that the tests were in tolerance, as well as their repeatability, allowing to evaluate the constancy 
from year to year.

Discussion

     This work presents the development of a software that allows the medical physicist to speed up image quality controls in radiodi-
agnosis.

    This allowed reducing image processing times by 90%, thus optimizing the use of human resources. The professional no longer 
has to perform manual ROIs or calculations to obtain the parameters or excel to save the results and make reports, which takes ap-
prox imately 15 minutes per series of images (one KV, one mA and one type of filter)     . In other words, thanks to automation, this time 
was reduced to 2 minutes. This allowed large sets of image series to be analyzed, evaluating the variation of the parameters with the 
modification of the KV, mAs and filters.

     This leads to a single medical physicist (reality of many centers) being able to perform the quality control of large amounts of equip-
ment, investing the rest of the working hours in other areas.

    In addition, it is noted that being an open source, it allows to visualize and solve possible problems in the analysis, with future mod-
ifications by the staff.

     It is a simple and intuitive tool, which in addition to the advantages already mentioned, allows faster data processing and automatic 
reporting for each of the diagnostic equipment.

Conclusions

    The implementation of automatic image quality control programs in a clinic with a large number of radiodiagnostic equipment is 
essential to comply with a quality assurance program.

     The programs developed made it possible to reduce the time invested in this type of controls and, therefore, the human resources 
required to perform these tasks. In turn, the automation of the controls made it possible to guarantee the reproducibility of the tests, 
since they are not user-dependent.
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