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ABSTRACT 

Background: CT image evaluation of head scan is one of the competencies in radiographic students including 

students in Radiographer education. Students must be able to analyze image quality, which includes anatomical 

criteria as well as diagnostic information of CT Scan images. This research is a pioneering effort to use AI in 

analyzing CT Scan images obtained retrospectively from Radiology Installations. Objective: the use of 

Artificial Intelligence as a learning application that can be utilized by radiography students in studying the 

accuracy of image intensity and automatic anatomical positioning in a head CT Scan Image analysis application. 

Method: The study used CT scan images that researchers collected and obtained retrospectively from the 

Radiology Installation. The use of Artificial Intelligence methods in accordance with the needs of research and 

development of Matlab Software is used in designing programs for applications. Results: In the aspect of object 

setting accuracy, the application can assess the accuracy of the position of the Head Object rotation or not and 

assess the intensity of the CT Scan image. The test accuracy value of this application is 97,78%, specificity is 

100% and sensitivity is 94,45%. Conclusion: This application program can be used to increase the skills of 

radiographer students. 
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INTRODUCTION 

Radiographers are health workers who are given duties, authorities and responsibilities 

by authorized officials to carry out Radiology Service activities in health service units. 

Radiographers are health workers who contribute to the field of Radiology in an effort to 

improve the quality of health services(1). Radiographers are more widely used in health 

service efforts, especially health services that use equipment / sources that emit ionizing and 

non-ionizing radiation. Radiographers apply their competence to Radiology Services 

(Radiodiagnostics and Radiotherapy) (2). One of the biggest challenges for radiology 

education institutions (Radiodiagnostics and Radiotherapy) in implementing the 

Competency-Based Curriculum in the Indonesian National Qualifications Framework 

(KKNI) is translating professional Competency Standards into educational and learning 

materials or themes (3). 

Head CT scan examination technique is one of the competencies in radiographic 

students, including students in the Department of Radiodiagnostic Engineering and 

Radiotherapy, need to be equipped with skills in the management of head CT Scan 

radiographic examination (4). The management of radiographic examination includes the 

preparation, implementation and evaluation stages of radiograph examination results. At the 

CT Scan radiograph evaluation stage, students must be able to analyze image quality, which 

includes anatomical criteria as well as diagnostic information contained on the radiograph 

(5). 

CT image evaluation of head scan is one of the competencies in radiographic students 

including students in radiographer education. At the CT Scan image evaluation stage, 

students must be able to analyze image quality, which includes anatomical criteria and 

diagnostic information of CT Scan images (6). The problem faced by lecturers / students / 

learning systems in evaluating CT Scan images is that there is no application system that 

facilitates the integration of image evaluation (7). There are several studies that use Artificial 

Intelligence (AI) to detect pathological abnormalities in CT scan images of the head. The 

research is certainly at an advanced level and large-scale (8-9). 
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This research is a pioneering effort to use AI in analyzing CT Scan images obtained 

retrospectively from Radiology Installations. The study used CT scan images that researchers 

collected from fellow radiographers. The use of Artificial Intelligence methods in accordance 

with the needs of this research will be designed and developed Matlab software is used in 

designing programs for this application. The hope of the researchers, this research can 

provide information about the use of Artificial Intelligence as a learning application that can 

be utilized by radiography students in studying the accuracy of image intensity and automatic 

anatomical positioning in an automatic CT Scan image analysis application. 

 

MATERIALS AND METHODS 

This research is a beginner research, with a software design design that can help student 

learning in analyzing CT Scan images of Axial cut heads. The study used CT Scan Head 

images obtained from several Radiology Installations of research partners. In the preparation 

and design of applications, researchers are assisted by partners who are experts in the design 

of the Mathlab application. Artificial Intelligence methods used are extreme machine 

learning and Asymmetry Detection. The samples used were 45 axial Head CT Scan images 

in DICOM format processed with Matlab. The application can already provide image quality 

assessments with under penetrate, normal and over penetrate categories10. In the aspect of 

accuracy of object positioning, the application can assess whether symmetrical or 

asymmetrical both right and left asymmetric (10-11). 

 

RESULT AND DISCUSSION 

Based on the results of the study, an application for evaluating the quality of the Axial 

Head CT Scan image has been produced, from the 45 images produced, the following data 

results were obtained : 

Actual Values 

 

Predicted 

Values 

True Positive 
21 

False Positive 
0 

False Negative 
1 

True Negative 
23 
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Accuracy 

Accuracy describes how accurately the model can classify correctly (12-13). Thus, 

accuracy is the ratio of correct predictions (positive and negative) to the overall data. In other 

words, accuracy is the degree of proximity of the predicted value to the actual value. 

𝑇𝑃 + 𝑇𝑁 
= 
𝑇𝑃 + 𝑇𝑁 + 𝐹𝑃 + 𝐹𝑁 

21 + 23 

𝑥 100% 

= 
21 + 23 + 0 + 1 

21 + 23 
= 

21 + 23 + 0 + 1 
44 

= 𝑥 100% 
45 

𝑥 100% 
 
𝑥 100% 

= 0,97777 𝑥 100% 

= 𝟗𝟕, 𝟕𝟖% 

 
Spesificity (Positive Predictive Value) 

Specificity describes the level of accuracy between the requested data and the 

prediction results provided by the model. Thus, specificity is the ratio of positive true 

predictions compared to the overall positive predicted results (12-13). Of all the positive 

classes that had been correctly predicted, how many were truly positive. 

𝑇𝑃 
= 
𝑇𝑃 + 𝐹𝑃 

21 

𝑥 100% 

= 
21 + 0 
21 

𝑥 100% 

= 𝑥 100% 
21 

= 1 𝑥 100% 

= 𝟏𝟎𝟎% 

 
Sensitivity (True Positive Rate) 

Sensitivity describes the success of the model in retrieving information (12-13). Thus, 

sensitivity is the ratio of positive true predictions compared to overall positive true data. 

𝑇𝑃 
= 
𝑇𝑃 + 𝐹𝑁 

21 

𝑥 100% 

= 
21 + 1 
21 

𝑥 100% 

= 𝑥 100% 
22 

= 0,9545 𝑥 100% 

= 𝟗𝟓, 𝟒𝟓% 
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Figure 1. Examples of image test results with results: (1) over penetrating image quality, 

and (2) Right Asymmetrical image position. 

 

Figure 2. Examples of image test results with results: (1) image quality under penetrate, 

and (2) Symmetrical image position. 

 
The use of artificial intelligence in the world of health has been very massive in this 

decade, considering all its convenience and speed (14). In radiology, AI algorithms are 

already being used in clinical practice for a range of imaging techniques and disease areas 

such as cancer, stroke, and fracture detection (15-16). Applications of AI in the radiology 
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world can be done from before image acquisition, during image acquisition and post 

processing (14). Artificial intelligence is a branch of computer science that is generating great 

expectations in medicine and particularly in radiology. Artificial intelligence will change not 

only the way we practice our profession, but also the way we teach it and learn it (17). 

This research resulted in a machine learning application in the form of a program that 

can be used to detect the quality of the CT Scan image of the head and also the accuracy of 

the anatomical position. The limit of the standard deviation value used in determining the 

position of symmetrical or asymmetrical images based on the degree of rotation of the 

centerline of the Head CT Scan image is 3 degrees (9). From the test results show the 

accuracy value of this application is 97.78%, specificity is 100% and sensitivity is 94.45%. 

The results of this study show that the accuracy of the application has a value of 97.78%, this 

is inseparable from the limitations of the application, namely the lack of consistency of the 

application when used to test the extension DICOM image when saved with Windowing 

settings that are almost for Window Bone and Window Brain (18). This causes the results of 

image quality accuracy testing sometimes not in accordance with the reference that has been 

used so far (8,9,19). Current data indicate that AI will be able to offer students and residents 

educational content based on their needs (personalised precision education), achieving 

greater standardisation and harmonisation in the acquisition of interpretive skills (17). 

 

CONCLUSION 

Based on the results of the study, it can be concluded that the resulting application is 

effective in helping evaluate the quality of the Head CT Scan image so that it can be used as 

an alternative media in learning both in educational institutions for prospective radiographers 

and for learning for radiographers in hospitals. The limitation of this study is that there are 

still obstacles in the application, namely the lack of consistency of the application when used 

to test DICOM images that are extensions when saved with Windowing settings that are 

almost for Bone Window and Brain Window. This causes the results of image quality 

accuracy testing sometimes not in accordance with the theory that has been used. In the 

future, it is necessary to improve the method of detecting pixel value images automatically 
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and accurately. Then also when the image is less symmetrical sometimes it is still considered 

natural for some radiographers because it is still acceptable. 
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