
 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 53, Issue 7, No.1, July : 2024 
 

UGC CARE Group-1                                                                                                                         76 

“ADVANCEMENT IN COMPUTER TOMOGRAPHY (CT) SCAN: ENHANCED 

DIAGNOSIS OF THE HUMAN BODY USING ARTIFICIAL INTELLIGENCE” 

 

Shantanu Virnave, Assistant Professor, Department of Electrical Engineering, School of 

Engineering & Technology, YBN University, Ranchi, Jharkhand  

Arpita Mukherjee Assistant Professor, Department of Biotechnology, Sai College, Sector -6, 

Bhilai, Durg Chhattisgarh, 490006 Email id : m.arpita.bhilai@gmail.com 

Subhashree Das (Bhanjadeo),Lecturer, Department of Computer Science & Engineering, 

Government Women’s Polytechnic Institute, Bokaro, Jharkhand  

Mr. Laljee Manjhi Research Scholar, Department of Computer Science & Engineering, Birsa 

Institute of Technology, Sindri, Dhanbad, Jharkhand University of Technology, Ranchi ,Jharkhand,  

 

Abstract 

Computer Tomography has revolutionized medical imaging by providing high-resolution with cross-

sectional views of the human body that are vital or critical for accurate treatment planning. Recent 

CT technology is integrated with Artificial Intelligence that has significantly improved diagnostic 

preciseness, efficiency and patient outcomes. This review explores the incorporation of AI with 

advanced CT systems, highlighting the transformative impact on medical diagnostics. AI-enhanced 

CT utilizes sophisticated algorithms, including machine learning to automate image analysis, 

enhance image quality and reduce artifacts. By automating routine tasks, AI allows radiologists to 

focus on complex cases, thus improving overall diagnostic workflows and reducing the time to 

diagnosis. Moreover AI-driven CT systems offer personalized imaging protocols tailored to 

individual patient characteristics, optimizing radiation dose and contrast agent usage, thereby 

minimizing risks and enhancing patient safety. Predictive analytics and decision-support systems 

further assist clinicians in making informed treatment decisions based on comprehensive data 

analysis. The concoction of AI with advanced CT technology constitutes significant impact in 

medical diagnostics. The continuous evolution of these technologies promises to further enhance 

diagnostic accuracy, streamline clinical workflows and improve patient outcomes. Future research 

should focus on addressing challenges like data privacy, algorithm transparency and integration with 

existing healthcare systems. 
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Introduction: 

As we know that the measurement done by Computer Tomography (CT) scans devices is tender by 

transmitting, passing X-Rays through the human body by which the contain information or collected 

data from all the constituents parts of the body where X-rays  beam passes out. Here in C.T scans we 

use multidimensional scanning of the object to gather or collect multiple number of data, information 

of the same object. It is totally, entirely based on the matrix system of mathematics; i.e. for 

producing an image of the constituent’s body parts the image of the cross- section of the particular 

body that is to be measured. The total attenuation along rows and columns of the matrix. Here one 

can compute the information which is collected by attenuation of the matrix element of the 

intersecting of the rows and columns of the matrix. As the number of mathematical operation is 

needed or essential; that’s why to overcome this computer is essential. It performs accurate 

calculations quickly and thus processes the information in the form Images. This information can be 

presented in t a conventional raster form and from this result a slice; i.e. two dimension picture is 

obtained. 

Computer Tomography (CT) scans, generally or commonly known as CAT scans, is advanced 

imaging techniques that provide complete or detailed cross-sectional images of the human body. 

These scans are pivotal in diagnosing various or profuse medical conditions, ranging from bone 
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fractures and cancers to vascular diseases and internal organ injuries. CT scans use X-rays and 

computer processing to create three-dimensional images, offering more detailed information than 

standard X-rays. (Hussain, S., Mubeen et al (2022)) 

The CAT scan or CT scan (Computed Tomography scan) is a medical imaging technique that uses 

computer-processed combinations of multiple X-ray measurements taken from different angles to 

produce cross-sectional images of specific portion of the body. These detailed images allow for the 

visualization of internal organs, bones, soft tissues and blood vessels with greater clarity than 

standard X-ray images. CT scans are commonly, mainly or broadly used for diagnosing and 

monitoring various medical conditions, guiding certain procedures and planning treatments. CT 

scans work by combining multiple X-ray images taken from different angles around the body and 

using computer processing to create detailed cross-sectional images, or slices of bones, blood vessels 

and soft tissues of the entire portion of the human body to which it may be required to scan. This 

ability to provide a more comprehensive and detailed view of the internal structures of the body 

compared to traditional X-rays has made CT scans an invaluable tool in medicine. (Sera, T., (2021)).  

The introduction of the CT (Computed Tomography) scan marked a revolutionary advancement in 

medical imaging. Developed in the early 1970s by the British Engineer Sir Godfrey Hounsfield and 

South African physicist Allan Cormack, this technology transformed the way medical professionals 

diagnose and treat various conditions. The first clinical CT scan was performed in 1971, and the 

technology quickly gained widespread adoption due to its significant impact on diagnostic accuracy 

and treatment planning. Today CT scans are widely used for diagnosing diseases, detecting injuries, 

planning surgeries and guiding various medical procedures, making them a cornerstone of modern 

medical imaging. (Sera, T., (2021)). 

 

Construction of Image based on Mathematics: 

Mathematics plays the most crucial role in the case of CAT scans i.e. for a simple calculation which 

is called or known as Back Projection Reconstruction is used in CT scans. For attenuation values 

along the surface of a transverse slice, computed from the external measured attenuation factors. In 

CT scan images obtained is based on matrix in which intersection between rows and column be 

calculated for getting images, here images obtained at different angles other than 90o(degree) to the 

body axis. Here higher order matrices are used and total images obtained are based on several steps 

of estimate that stats from Stage1 and final result obtain ion Stage6. In mathematics matrix we have 

to check, diagnose the proper intersection of rows and columns. As by solving the matrix from 

stage1 to stage6 we find out that the matrix result is same i.e. the matrix stage1 is equal to matrix 

stage6. By using computer, similar type of large calculation can be done, obtain or finds in less time. 

Here A.I plays a vital role as it gives more accurate or appropriate result with very less percentage of 

error or deviation in the real images. (Villarraga-Gómez, H (2019)),(Dr. M.Arumugam,(2007)). 
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Fig. 1: Block Diagram of Computer Tomography (CT) scans devices 

 
Data Processing: 

Data processing in Computed Tomography (CT) involves several critical steps to transform raw data 

into clear, diagnostic images. (Pelberg, R. and Pelberg, R., (2015)).They are 

1. Data Acquisition: The CT scanner rotates around the patient, capturing multiple X-ray 

projections from different angles. The Detectors collect the X-rays that pass through the body, 

converting them into electronic signals. 

2. Data Preprocessing: This step includes corrections for detector sensitivity variations, beam 

hardening and other artifacts. It ensures that the raw data is uniform and consistent before 

reconstruction. 

3. Reconstruction Algorithms: Using mathematical algorithms, the preprocessed data is 

converted into cross-sectional images. The most common algorithm is Filtered Back Projection 

(FBP) but iterative reconstruction methods or processes are increasingly used for their ability to 

reduce noise and improve image quality at lower doses of radiation. 

4. Image Reconstruction: The core of CT data processing, this involves: 

           -  Radon Transform: This mathematical function is applied to the projection            

              data to create sinograms. 

-Back Projection: The sinograms are then back-projected to form an initial       

                  image. 

            - Filtering: A filter (usually a high-pass filter) is applied during back- 

              projection to enhance image clarity and reduce blurring. 

5. Post-Processing: This includes steps like noise reduction, edge enhancement   

and other image enhancements to improve diagnostic quality. It may also involve multi-planar 

reconstruction (MPR) and 3D rendering to provide different views of the anatomy. 

6.  Quantitative Analysis: CT data can be analyzed quantitatively to measure tissue density, 

perfusion and other parameters, aiding in diagnosis and treatment planning. 

7. Data Storage and Management: The processed images are stored in Picture Archiving and 

Communication Systems (PACS) for easy retrieval and sharing. Advanced compression algorithms 

may be utilized to manage the large volume of data generated. 
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8. Each of these steps is crucial for ensuring that the final images are of high quality and useful 

for medical diagnosis. Advances in CT technology and data processing algorithms continue to 

improve the speed, accuracy and safety of CT imaging. 

 

Fig 2: Steps involved in Computer Tomography (CT) 

 
Scan Artifacts: 

While using such a compact and complicated apparatus or device by using X-rays, sophisticated 

photon recording systems accompanied by computer programming there are many sources of errors 

which can produce artifacts. To reduce this now a day’s apparatus are equipped with Artificial 

Intelligence techniques.  (Buzug, T.M., (2011)) Artifacts are classified broadly into four types.  

1. Noise 

2. Motion artifacts 

3. Artifacts due to high differential absorption in adjacent tissues 

4. Technical errors and computer artifacts 

To overcome this we use motion controller, tripping devices, mapping technology, Controllers 

temperature sensors. 

Application: 

To diagnose the various human parts we use CAT scans. (Khandpur, R. S. (1987)) They are: 

• Central Nervous System 

• Orthopaedics and Bone Tumours 

• Thorax 

• Abdomen & Pelvis 

• Neck 

• Radiotherapy Planning 
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The role of A. I in CT Diagnosis: 

It is revolutionizing the field of medical imaging, particularly in the interpretation of CT scans. AI 

algorithms, especially those based on machine learning and deep learning; enhance the accuracy, 

efficiency and consistency of diagnosing conditions from CT images. These algorithms are trained, 

guided or equipped with .vast datasets of annotated medical images, learning to recognize patterns 

and anomalies that may be indicative of diseases. (Li, Y. and Xia, L., (2020)),( Dan W. 

Patterson,2015) 

 

Benefits of AI in CT Scan Diagnosis- 

1. Improved Accuracy and Consistency: AI can detect subtle changes in tissues and organs that 

might be missed by human radiologists, leading to earlier and more accurate diagnoses. 

2. Enhanced Speed: AI-powered systems can analyze CT scans much faster than humans, 

significantly reducing the time between imaging and diagnosis, which is critical in emergency 

situations. 

3. Reduction of Human Error: By providing a second opinion, AI helps minimize diagnostic 

errors, ensuring that patients receive the correct diagnosis and treatment plan. 

4. Cost Efficiency: Automating the diagnostic process can reduce the workload of radiologists 

and lower healthcare costs by optimizing resource use. 

5. Improved Image Quality: AI algorithms can enhance the clarity and detail of CT images, 

enabling better visualization of anatomical structures and abnormalities. This is particularly 

beneficial in low-dose CT scans, where radiation exposure is minimized. 

6. Faster Processing Times: AI can significantly speed up the analysis of CT scans, reducing the 

time required to process images and deliver results. This is crucial in emergency situations where 

quick diagnosis is essential. 

7. Enhanced Diagnostic Accuracy: AI systems can detect patterns and anomalies that may be 

subtle or overlooked by human radiologists. This can lead to earlier and more accurate diagnoses, 

particularly in complex cases. 

8. Automated Workflow: AI can automate daily routine tasks or activities such as image 

segmentation, measurement and reporting, freeing up radiologists to focus on more complex and 

interpretive tasks. This increases overall efficiency and productivity in radiology department. 

9. Personalized Medicine: AI can analyze large datasets to identify patient-specific patterns, 

leading to more personalized and targeted treatment plans based on or found as the unique 

characteristics of an individual's disease. 

10. Radiation Dose Reduction: AI techniques can optimize imaging protocols to achieve the 

necessary diagnostic quality while minimizing radiation exposure to patients, promoting safer 

imaging practices. 

11. Predictive Analytics: AI can predict disease progression and patient outcomes based on CT 

scan data and other patient information, assisting in proactive and preventive healthcare measures. 

At all we may say that integration of AI in CT scans holds great promise for advancing medical 

imaging, improving patient outcomes and streamlining healthcare delivery. (Li, Y. and Xia, L., 

(2020)) 

 

Applications of AI in CT Diagnosis- 

- Detection of Tumours and Lesions: AI algorithms can identify and classify tumours, cysts 

and other lesions with high precision, assisting in early cancer detection and monitoring. 

- Cardiovascular Analysis: AI helps in assessing condition or shape like coronary artery 

disease by evaluating the structure and function of the heart and blood vessels. 

- Emergency Diagnostics: AI can quickly diagnose acute conditions such as strokes, traumatic 

injuries and internal bleeding, facilitating prompt medical intervention. (Enderle, J., & Bronzino, J. 

(2011)),( Al-antari, M. A. (2024) 
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Drawbacks: 

While CT scans are invaluable diagnostic tools, they do have some drawbacks and limitations. They 

are: 

1. Radiation Exposure: CT scans involve higher doses of radiation compared to standard X-rays, 

which may increase the risk of cancer, especially with repeated exposure or in vulnerable 

populations such as children and pregnant women. 

2. Cost: CT scans are relatively expensive compared to other imaging modalities like ultrasound and 

X-rays, which may tends to limit their accessibility for some patients and healthcare systems. 

3. Allergic Reactions: The use of contrast agents, which are sometimes required towards the 

enhancement for the visibility of certain structures, can cause allergic reactions or adverse effects in 

some patients. 

4. Limited Soft Tissue Contrast: Although CT scans provide good detail of bone and dense 

structures, they may not always offer the same level of soft tissue contrast as MRI (Magnetic 

Resonance Imaging), making MRI a better choice for certain conditions. 

5. Incidental Findings: CT scans can detect incidental findings that are not related to the primary 

reason for the scan. While this can sometimes be beneficial, it can also lead to unnecessary anxiety, 

additional tests and potentially invasive procedures. 

6. Artifact and Noise: Metal implants, motion during the scan, or other technical issues can create 

artifacts or noise in the images, which can complicate interpretation and reduce diagnostic accuracy. 

7. Limited Functional Information: CT scans primarily provide anatomical details and are less 

effective at providing functional information about tissues and organs compared to modalities like 

PET (Positron Emission Tomography) scans or functional MRI. 

8. Contraindications for Certain Patients: Patients with severe renal impairment or allergies to 

contrast agents may be unable to undergo contrast-enhanced CT scans, limiting the diagnostic utility 

for certain conditions. 

9. Potential Overuse: Given their high diagnostic value, CT scans can sometimes be overused, 

leading to unnecessary exposure to radiation and increased healthcare costs without significant 

clinical benefit. 

10. Availability: Access to CT scans may be limited in resource-constrained settings due to its high 

cost of equipment and the need for specialized facilities and trained personnel. 

These drawbacks highlight the importance of careful consideration and appropriate use of CT scans, 

weighing the benefits against the potential risks for each patient. (Bronzino, J. D., & Peterson, D. R. 

(2014), Noblitt, J. (2008). 

Electrical Protection Equipment: 

Electrical protection device or equipment is essential, crucial or vital in the setup and operation of a 

CAT scan to ensure the safety of both the equipment and the people involved. The key types of 

electrical protection equipment used in CT scans- 

1. Uninterruptible Power Supply (UPS): Provides backup power to the CT scanner in case of a power 

outage, ensuring the scanner can complete any ongoing scans without interruption. 

2. Surge Protectors: Protect the CT scanner from voltage spikes and power surges that can damage 

sensitive electronic components. 

3. Circuit Breakers and Fuses: These are integrated into the electrical system of the CT scanner to 

prevent overload and short-circuit conditions. They automatically dis 

Grounding Systems: Proper grounding is essential to prevent electrical shock and ensure safe 

operation. The CT scanner and all related equipment are connected to a common ground to stabilize 

the voltage levels and divert any unintended electrical currents safely to the ground. 

5. Isolation Transformers: These are used to isolate the CT scanner from the main power supply, 

reducing the risk of electrical noise and providing a stable and clean power source. 

6. Electrical Safety Standards Compliance: CT scanners are designed and installed following strict 

electrical safety standards, such as those set by the International Electro technical Commission (IEC) 
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and National Electrical Manufacturers Association (NEMA), to ensure they operate safely under all 

conditions. 

7. Residual Current Devices (RCDs): These devices detect and disconnect power in the event of 

leakage current, preventing electric shocks. 

8. Emergency Power-Off (EPO) Switches: Installed in the CT scan room, these switches allow 

immediate disconnection of electrical power in case of an emergency, ensuring safety during critical 

situations. 

9. MCB, ELCB Switches:  Installed in CAT scan room, these switches trips and disconnect the 

equipment and provide protection to the operator and patients in case of any electrical faults. 

These electrical protection measures are integral to the safe and reliable operation of CT scanners, 

protecting both the equipment and individuals from electrical hazards. (Bakshi, U. A., & Bakshi, M. 

V. (2020)),(C.L Wadhawa,(2008)) 

 

Conclusion:  

Artificial Intelligence is poised to transform CT scan diagnosis, offering significant improvements in 

accuracy, speed and cost-effectiveness. By enhancing the capabilities of radiologists and ensuring 

more reliable diagnoses, AI holds the promise of better healthcare outcomes and more efficient 

medical practices. As technology continues to evolve, the integration of AI into medical imaging will 

likely become an indispensable part of modern healthcare 

 

Challenges and Future Directions: 

Despite its promising potential, the integration of AI in CT scan diagnosis faces several challenges. 

These include the need for large, high-quality annotated datasets for training AI models, concerns 

about patient privacy and data security, and the requirement for rigorous validation and regulatory 

approval of AI tools. Moreover, the acceptance and trust of healthcare professionals and patients in 

AI-driven diagnostics are crucial for its widespread adoption. 

Future advancements are likely to focus on improving the interpretability of AI models, ensuring 

robust performance across diverse populations, and integrating AI seamlessly with existing clinical 

workflows. Collaborative efforts between AI researchers, radiologists and healthcare institutions will 

be essential to realize the full potential of AI in CT scan diagnostics. 
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