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Abstract

Diagnostic X-ray and Computed Tomography (CT) imaging 

systems are fundamental tools in modern medical 

diagnostics, relying on the integration of operational 

mechanics and engineering principles to deliver high-quality 

clinical images. The core mechanics of X-ray generation 

involve the acceleration of electrons within an X-ray tube 

and their interaction with a metal target, producing 

bremsstrahlung and characteristic radiation. Engineering 

concepts such as tube voltage, current regulation, and 

filtration directly influence image quality, patient dose, and 

diagnostic accuracy. In CT systems, the principles of 

rotational mechanics, slip-ring technology, and detector 

array design enable continuous data acquisition, facilitating 

rapid volumetric imaging. Advanced engineering solutions, 

including beam collimation, anti-scatter grids, and dual-

energy imaging, further optimize contrast resolution while 

minimizing radiation exposure. Signal detection and digital 

image reconstruction employ mathematical algorithms, such 

as filtered back projection and iterative reconstruction, to 

enhance spatial resolution and noise suppression. Moreover, 

mechanical precision in gantry rotation, detector alignment, 

and patient positioning plays a pivotal role in ensuring 

consistency and reliability of diagnostic output. Integration 

of dose reduction strategies, such as automatic exposure 

control and adaptive filtration, reflects the balance between 

engineering innovation and radiation safety standards. 

Understanding the interplay of operational mechanics with 

applied engineering not only informs system design but also 

supports advancements in image quality, efficiency, and 

patient care. This synthesis of physics and engineering 

underscores the evolving capabilities of X-ray and CT 

systems in clinical diagnostics. 
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Introduction 

Research by Vassileva and Rehani [1] stressed the necessity of monitoring patient radiation doses to avoid unnecessary 

exposure in diagnostic imaging. They stated that improved imaging technologies, notably CT scans, contribute to higher 

effective doses than traditional X-rays.  

Ajayi and Akinwumiju [2] did a study in Nigeria and discovered significant differences in radiation doses between facilities due 

to uneven adherence to standard protocols. Their findings suggested that there is an urgent need for imaging practice training 

and harmonization in order to eliminate dosage discrepancies and increase patient safety. 
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Suleiman et al. [3] conducted study in Sub-Saharan Africa 

and found a lack of reliable data on organ doses and 

effective doses from diagnostic imaging. To provide 

radiation safety, the study recommended that dose reference 

levels (DRLs) be established that are customized to local 

populations. This is consistent with international 

recommendations from the International Commission on 

Radiological Protection, which promotes the use of DRLs as 

a dose management tool in medical imaging. 

Alzimami et al. [4] studied how imaging parameters such as 

tube voltage and current affect patient dosages in CT 

imaging. Their findings showed that altering these factors 

could enable dosage optimization without compromising 

image quality, emphasizing the importance of equipment 

settings in radiation safety. 

A study conducted by Nkubli et al. [5] in Ghana focused on 

the variability of effective doses among patients undergoing 

X-ray examinations. The authors reported significant 

disparities across facilities, which were attributed to 

differences in operator expertise and equipment calibration. 

They emphasized the need for regular training and the 

standardization of imaging practices to reduce dose 

variability. 

Aliyu et al. [6] examined organ equivalent dosages in 

paediatric patients getting CT scans in Nigeria. The study 

found that youngsters were more vulnerable to radiation-

induced impacts due to their heightened sensitivity. The 

authors suggested using paediatric-specific imaging 

procedures to reduce hazards while maintaining diagnostic 

accuracy. 

Olowookere et al. [7] examined the effectiveness of 

automated dose monitoring systems in improving radiation 

safety in diagnostic imaging. Their results showed that these 

systems could provide real-time feedback, enabling 

radiologists to adjust imaging parameters dynamically to 

reduce exposure. 

Diagnostic X-rays are widely used in medical imaging 

because they can provide critical information for patient 

care. However, these procedures expose patients to ionizing 

radiation, which can be harmful to their health. Accurate 

calculation of organ equivalent and effective dosages is 

critical for risk management, procedure optimization, and 

patient safety. Recent advances have focused on increasing 

the precision of dosage estimates in order to reduce adverse 

effects while maintaining diagnostic quality [8]. 

Recent research has used a variety of methods to estimate 

dosages, including direct measurement, mathematical 

modelling, and computer simulations. Direct measurement 

includes placing dosimeters on patients, whereas simulations 

employ computational models to estimate dose distribution 

within the body using X-ray characteristics [9]. 

One typical way for calculating doses is to use mathematical 

models that account for X-ray output, patient location, and 

specific machine settings like tube current (mAs) and 

voltage (kV). Monte Carlo simulation models have been 

very useful in forecasting dose distributions because they 

can mimic complicated interactions between X-rays and 

human tissues [10].  

The development of automated software and its connection 

with Digital Imaging and Communications in Medicine 

(DICOM) data has made dose estimation easier. These 

devices provide real-time dose tracking and greater 

precision in organ dosage estimations. Current research 

focuses on standardizing these tools to ensure consistency 

across multiple healthcare facilities [11]. 

Monte Carlo methods have been frequently utilized to 

model radiation transport and interactions in the human 

body. These models account for complicated geometries and 

tissue compositions, resulting in highly precise dose 

estimations. Recent research has demonstrated that Monte 

Carlo-based algorithms can accurately estimate doses for a 

variety of diagnostic procedures, including computed 

tomography (CT) and fluoroscopy [12]. 

Several clinical trials have been carried out to gather 

information on organ and effective doses from regular 

diagnostic techniques. For example, research in Nigeria 

evaluated dosages for patients receiving routine X-ray 

exams like chest and abdominal imaging. The results 

showed the diversity in dosages due to changes in 

equipment settings and patient anatomy, underlining the 

importance of consistent protocols [13]. The ICRP has issued 

guidelines to limit the effective dose to patients, advocating 

the optimization of processes to reduce exposure. Their 

papers also emphasize the value of employing dose 

reference levels (DRLs) to benchmark and control radiation 

doses during diagnostic operations [14]. 

Children are more sensitive to radiation than adults, making 

accurate dose estimation even more crucial in paediatric 

imaging. Recent studies emphasize the need for tailored 

protocols that adjust parameters such as tube voltage and 

current to reduce the effective dose in paediatric patients 

without compromising image quality [15]. 

According to research, radiation doses vary significantly 

between countries due to differences in equipment, 

processes, and healthcare infrastructure. Studies comparing 

industrialized and developing nations indicate that effective 

dosage management is less stringent in the latter, resulting 

in greater average doses for equivalent operations [3]. 

Optimizing radiological procedures can drastically minimize 

the doses administered to patients. Strategies include 

increasing tube voltages, modifying patient posture, and 

implementing dose-saving technology such as automatic 

exposure control. These modifications can reduce the 

entrance surface dosage and the effective dose [16]. 

Automated dosage monitoring systems have been used in 

various healthcare settings to track and analyze patient doses 

in real time. These devices employ DICOM data to compute 

organ and effective doses, providing operators with quick 

feedback and helping to optimize protocols [17].  

Despite advancements, it is still difficult to correctly 

estimate organ and effective doses. Patient movement, 

differences in body composition, and the intricacy of multi-

phase imaging studies all have an impact on dosage 

estimations. Ongoing research focuses on improving models 

and software algorithms that solve these difficulties [18].  

 

Effective Dose 

Effective dose is a radiological statistic that estimates the 

overall risk of ionizing radiation exposure by taking into 

account both the kind of radiation and the sensitivity of each 

exposed organ. Unlike organ equivalent dose, which 

measures radiation received by a single organ, effective dose 

integrates doses across organs, taking into account their 

various sensitivities, to offer a single value that represents 

the risk for the entire body. Mettler et al. [11] developed 

effective dose to help radiologists analyze radiation risks 

from various diagnostic and therapeutic treatments, guiding 

them in improving protocols and minimizing patient 
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exposure. 

Effective dose is calculated using tissue weighting factors, 

which are assigned to organs based on their radiosensitivity. 

For instance, organs such as the lungs and bone marrow 

have higher weighting factors because of their increased 

susceptibility to radiation-induced cancer. This calculation 

allows healthcare professionals to estimate the cancer risk 

and other long-term effects associated with radiation 

exposure, making it a crucial measure in procedures like 

computed tomography (CT), X-rays, and nuclear medicine 
[19]. 

In medical imaging, effective dose is a universal statistic 

that may be used to compare doses across different imaging 

modalities and to standardize dosage limits across 

populations and age groups. Recent studies have shown that 

the effective dose varies greatly depending on the imaging 

technique; for example, CT scans often result in higher 

effective doses than normal radiography because CT scans 

frequently entail repeated exposures and cover a larger area 

of the body [20]. This parameter is critical for balancing the 

diagnostic benefits of imaging treatments with the possible 

dangers of radiation. 

Pediatric imaging frequently uses modified procedures to 

lower effective dosage since children are more 

radiosensitive and have a longer risk window for acquiring 

radiation-induced disorders. According to Alameen et al. 
[21], dose modifications, such as lowering X-ray tube voltage 

and current, can dramatically reduce the effective dose in 

children while maintaining image quality. This method is 

becoming an increasingly important component of radiation 

safety guidelines for young patients. 

The effective dose remains a cornerstone of radiological 

safety, enabling for better decision-making by comparing 

radiation risk across different operations. As technology 

advances, the accuracy and application of effective dosage 

measurements improve, supporting safer medical imaging 

procedures. 

 

Radiation Units and Measurement Standards 

Radiation units and measurement standards are vital for 

quantifying and assessing radiation exposure, especially in 

medical and nuclear applications. These units such as gray 

(Gy), sievert (Sv), and becquerel (Bq) enable professionals 

to evaluate absorbed dose, potential biological impact, and 

radioactivity, respectively. The establishment of these units 

by organizations like the International Commission on 

Radiological Protection (ICRP) and the International 

Atomic Energy Agency (IAEA) has standardized the 

practice of radiation safety worldwide, allowing for 

consistent assessment, monitoring, and regulation [11]. 

The gray (Gy) is a measurement of absorbed dose that 

measures the amount of radiation energy deposited in a 

medium, often human tissue, per unit mass. It is essential in 

radiotherapy, where precise dosages are required to enhance 

tumor control while avoiding damage to adjacent healthy 

tissues [22]. In clinical settings, measuring absorbed dosage is 

critical for predicting treatment outcomes and reducing 

hazards, especially considering the specific susceptibility of 

different tissues to radiation exposure [23].  

Sievert (Sv) assesses equivalent and effective doses and is 

critical for evaluating the health hazards associated with 

radiation exposure. Equivalent dose is a radiation weighting 

factor that modifies the absorbed dosage to account for the 

various effects of different radiation types (e.g., alpha, beta, 

gamma). Effective dosage also takes into account tissue 

weighting parameters, resulting in a cumulative risk 

assessment across various organs based on radiosensitivity 
[24]. This technique is critical for radiologists and radiologic 

technologists, who employ effective dose values to assess 

and limit potential dangers from diagnostic imaging 

procedures like CT scans and fluoroscopy, which frequently 

involve higher radiation doses [25]. 

The becquerel (Bq) quantifies radioactivity, especially the 

rate at which a radioactive material undergoes nuclear 

decay, with one Bq equalling one disintegration per second. 

This unit is especially important in nuclear medicine, since 

radioactive decay rates influence both diagnostic efficacy 

and patient safety. In environmental monitoring, Bq is also 

used to measure radioactive contamination in areas affected 

by nuclear events, as demonstrated by research on 

radioactive fallout and waste management techniques [26]. 

Calibration and regulatory criteria are necessary to ensure 

accurate measurement and application of these units. The 

IAEA and WHO, among others, have produced standards 

for calibrating dosimetry equipment, allowing for consistent 

and trustworthy readings across facilities and applications. 

These standards encourage the safe use of radiation in 

medical and industrial settings, assisting specialists in 

adhering to dosage limitations that safeguard both patients 

and radiation workers. The International Commission on 

Radiological Protection (ICRP), for example, recommends 

annual dose limits of 20 mSv for radiation workers and 1 

mSv for the general public to avoid potential health risks 

from cumulative exposure.  

In recent years, advances in digital dosimeters and 

automated dose-tracking systems have improved radiation 

monitoring by delivering real-time dosage information, 

allowing healthcare personnel to change imaging techniques 

on the fly. These methods are extremely useful for 

managing cumulative doses, especially for patients having 

many imaging sessions or workers in high-radiation 

situations [27]. Furthermore, artificial intelligence (AI) is 

rapidly being used to improve dose management, with AI-

powered software capable of recommending tailored 

radiation settings based on patient-specific data [28].  

 

Techniques and Methods for Dose Estimation 

Dose estimation techniques in radiology are crucial for 

calculating how much radiation patients absorb during 

diagnostic and therapeutic operations. These strategies aid in 

the optimization of radiation protection, risk management 

for patients, and treatment planning accuracy. Direct 

measuring methods, computer modelling, Monte Carlo 

simulations, and patient-specific modelling are examples of 

important approaches and methodologies. 

1. Direct Measurement 

Direct measuring techniques use dosimeters to assess the 

absorbed dosage in real time or after exposure. Dosimeters, 

such as thermos luminescent dosimeters (TLDs) and 

optically stimulated luminescence dosimeters (OSLDs), can 

be applied to or near the patient during exposure to measure 

organ dose. These technologies deliver accurate real-time 

data, but they require careful positioning and calibration to 

maintain precision [18]. 

2. Mathematical and Computational Model 

Mathematical models use standardized anthropomorphic 

phantoms (models of the human body or specific organs) to 

compute radiation doses. Phantoms aid in dose calculation 
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by modelling patient anatomy and radiation interaction with 

tissues, resulting in a more generalized dose estimate for 

typical patients. Although extensively used, these models 

may not adequately account for changes in individual 

patient anatomy [29]. 

3. Monte Carlo Stimulations 

Monte Carlo simulations are among the most complex and 

effective methods of dose prediction, as they use 

probabilistic calculations to describe radiation particle 

interactions with biological tissues. Monte Carlo algorithms 

simulate millions of possible interactions, resulting in highly 

detailed dosage distributions for particular organs and 

tissues. These simulations are frequently used to estimate 

doses in complex radiographic procedures, such as CT and 

interventional radiology, where patient-specific 

characteristics and equipment settings influence dose 

distribution [30]. 

4. Patient Specific Modelling 

Patient-specific modelling creates a bespoke model of 

radiation exposure based on particular patient data such as 

imaging scans, body measurements, and medical history. 

Techniques like computational phantoms based on CT 

imaging provide highly tailored dose predictions. This 

method is especially beneficial in paediatric and oncology 

imaging, where individual factors considerably alter the 

dose [31]. 

5. Automated Dose Tracking System 

Automated dose-tracking systems are increasingly being 

employed in clinical settings to track cumulative radiation 

exposures for patients undergoing repeat imaging. These 

systems monitor dosages over time, allowing clinicians to 

review exposure histories and change protocols as needed to 

lower overall dose. Such systems are particularly 

advantageous for patients who require frequent imaging, as 

they can signal instances where cumulative exposure 

approaches defined safety criteria [32]. 

6. Artificial Intelligence (AI) driven Tools:  

Emerging artificial intelligence (AI) techniques evaluate 

patient and imaging data to anticipate and optimize radiation 

dosages for specific patients. AI can help with dose 

optimization by identifying trends in prior patient data and 

suggesting lower radiation settings while retaining image 

quality. This technique, albeit still in development, has 

promise for real-time dose changes and improving 

personalised patient care in radiology [33]. 

 

Comparative Analysis of Dose Levels in Different 

Imaging Modalities 

Medical imaging provides a visual picture of the body, 

including organs and tissues, for clinical examination and 

intervention. Our approach involves sensing and 

transforming physical signals from the patient's body into 

medical images. These signals arise from a certain 

procedure. Radiography transmission through the body 

includes X-ray projection, fluoroscopy, mammography, and 

computed tomography. Ultrasound is reflected in the body 

and utilized for imaging. Precession of a spin system under a 

strong magnetic field and its use in magnetic resonance 

imaging [34].  

These radiographic imaging methods in this article are x-ray 

radiography, mammography, fluoroscopy, computed 

tomography, magnetic resonance imaging, and ultrasound 

imaging. Medical imaging technology is creating an internal 

visual representation of the body. This is a non-invasive 

method of observation without opening the body by surgery 
[35].  

It is used to analyze, diagnose, and treat various medical 

diseases. Medical imaging technology has developed 

databases of normal anatomy and physiology, allowing for 

the detection of abnormalities. Diagnostic imaging 

technology include both hazards and benefits. This article 

explores the use of electromagnetic and radio frequency 

waves in several imaging modalities, including X-ray 

photography, fluoroscopy, mammography, CT, MRI, and 

ultrasound. Offer utility and challenge. The views of. This 

article compares medical imaging modes and technology. 

The presentation will cover the benefits, hazards, and uses 

of this technology, as well as specific modes [36].  

 

X- Ray Radiography 

Sir Wilhelm Roentgen, a physicist, discovered radiography 

on November 8, 1895, which revolutionized clinical 

imaging. Roentgen created the first radiographic image of 

human anatomy. Radiography, commonly known as 

radiography, is a specialty of medicine that focuses on 

analyzing medical pictures. Radiography involves placing 

an X-ray source on one side of the patient and a flat detector 

on the opposite side. The X-ray tube produces short-duration 

X-ray pulses, typically less than 1/2 second. The majority of 

X-rays contact with the patient, while others pass through 

and generate an image on the detector. The amount of 

attenuation caused by scattering and absorption within the 

patient's tissue affects the uniform distribution of 

radiographs. The attenuation characteristics of tissues such 

as bone, soft tissue, and air in the patient's body vary 

greatly, resulting in an unequal distribution of radiographs 

sent by the patient. A radiographic image is a result of such 

X-beam appropriation, and the finder used in radiography 

might be a visual film (for example, screen film 

radiography) or an electronic indication framework 

(computerized radiography). The transmission picture 

depicts an energy source on one side of the body, which 

travels through it and is indicated on the other side of the 

body [37].  

Radiography is a technique for transmitting images. Imaging 

refers to how each point in a picture corresponds to data 

along a straight line through the patient. Radiography is also 

an imaging method. Radiographic images can detect a 

variety of clinical indications, such as fractures, cellular 

breakdown in the lungs, and cardiovascular infections [38]. 

Some of the benefits of X -ray Radiography include Non-

invasive, quick and painless, support medical and surgical 

treatment plans, instruct medical personnel to insert 

catheters or stents into the body to treat tumors or remove 

blood clots. The risks of X-ray photography include: 

Ionizing radiation raises the risk of cancer in adulthood, 

High levels of radiation exposure can cause tissue damage 

such cataracts, skin redness, and hair loss, medical 

applications for X-ray photography X-ray photography is 

utilized for various examinations, including chiropractic and 

dentistry. 

Fluoroscopic X-rays can be used to evaluate blood arteries 

in the heart and brain, in addition to showing organ 

movement (e.g. stomach, intestines, colon) [39]. 

 

Mammography 

Mammography is a type of transmission imaging that uses 

X-rays to examine the breast. Mammography requires less 
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X-ray energy than other radiography applications. 

Therefore, contemporary mammography machines and 

detection systems are tailored for breast imaging. 

Mammograms can identify breast cancer in asymptomatic 

women (screening mammograms) or diagnose breast 

symptoms (such as lumps (diagnostic mammograms) [40]. 

Mammography is a specialist X-ray imaging technology that 

detects breast abnormalities such tumors and calcifications. 

The mammography above indicates a suspected mass 

(arrow) that resembles breast malignant tumors, in addition 

to normal blood arteries and anatomical structures. Special 

mammography equipment with low X-ray energy, Kedge 

filter, compression, screen/film detector, anti-scatter grid, 

and automatic exposure control may provide high-quality, 

low-dose, and X-ray optimized breast images, as detailed. 

X-ray mammography is now the preferred approach for 

screening and early diagnosis of breast cancer due to its high 

sensitivity, great benefit-risk ratio, and low cost [41]. 

Some Advantages of mammography includes: Breast cancer 

detection every 2 years for 20 years, Reduce the risk of 

dying from breast cancer, among 1000 women who have a 

mammogram every 2 years for 20 years, 7 cases can be 

avoided Death, Chemotherapy is needed to reduce the risk 

of breast cancer, Screening tests can usually detect cancer in 

the early stages of cancer development. Then it can be 

treated without chemotherapy, let women understand the 

health of their breasts, if their mammograms and additional 

exams do not detect cancer, the vast majority of women 

(almost 98%) will not develop breast cancer, Screening for 

breast cancer every 2 years for 20 years may result in [42]. 

 

  
 

Fig 1: where A is the Mammographs and B is the Mammography’s 

Machine 

 

Fluoroscopy 

Fluoroscopy refers to the continuous acquisition of X-beam 

images throughout time, creating a continuous X-film of the 

patient. Viewpoint is a projection-based image 

communication approach similar to continuous 

radiography3. The fluoroscopy equipment uses an X-beam 

finder to produce images quickly. Fluoroscopy is used for 

catheter placement in vessels, identifying different 

specialists in the GI tract, and other therapeutic uses, such as 

intrusive treatment methods that require continuous image 

analysis. Fluoroscopy is used to create X-ray images of 

physical developments, such as the heart oresophagus [43]. 

Procedures may include locating a foreign body, doing a 

blood flow study, injecting anesthetics into the spine or 

joint, performing orthopedics or urology, inserting a 

catheter, administering an enema, and implanting a 

pacemaker. Radiation exposure varies based on patient size 

and duration of operation. Possible side effects of radiation 

therapy include skin tissue burns, cancer in old age, and 

birth abnormalities in pregnant women [44]. 

 

Computed Tomography 

 

 
 

Fig 2: A-Stenting, B-Implantation, C-Orthopedic surgical view, D-

Angiography 

Computed tomography started to be utilized in centers in the 

mid-1970s and was the primary clinical imaging strategy 

acknowledged by PCs. The CT image is created by pivoting 

the X-beam tube around the body with the goal that X-

beams go through the body at various points. At least one 

direct identifier clusters confronting the X-beam source to 

gather transmission projection information. The various 

information focuses gathered in this manner are combined 

by a PC into a tomographic image of the patient. The term 

tomography alludes to a picture (realistic) of a cut (tomo). 

CT is a transmission innovation that can create image of 

different squares of tissue in the patient's body. Contrasted 

and projected pictures, the upside of tomographic image is 

that they can show the physical construction on the tissue 

slice (cut) without the upper or lower structure [45]. 

CT essentially decreased the requirement for exploratory 

medical procedure, consequently changing clinical 

practice4. Present day CT scanners can gain 5mm thick 

tomographic pictures (for example 60 pictures) across a 

30cm length of a patient in 10 seconds and uncover the 

presence of malignant growth, cracked circle, subdural 

hematoma, aneurysm and a large group of different 

pathologies [46]. 

Advantages of computed tomography are: The procedure is 

simple and painless. The difference lies in the slight 

difference in physical density. Prevent invasive insertion of 

arterial catheters and guide wires. Non-invasive and fast. 

Excellent spatial resolution. And Global vision of veins [47].  

Computed tomography is generally used to diagnose trauma, 

anomalies, and illnesses, Examine several sections of the 

body, including the brain, sinuses, facial bones, dentistry, 

spine, cervical spine, hands, wrists, elbows, shoulders, hips, 

knees, ankles, feet, and kidney tracts [48]. 

It is generally believed that high-dose ionizing radiation 

increases the likelihood that a person will continue to 

develop cancer during their lifetime, but the relationship 

between low-dose radiation (the order used in standard 

diagnostic tests) and tumorigenesis does not is clear. 

(Abdurakhmanovich et al., 2021) [49]. 

Figure 2.3 shows example of CT where A is 

Musculoskeletal, B is 3D Fetus, C is Ultrasound guided liver 

biopsy and D is Color Dopple. 
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Fig 3: Example of computed Tomography 

 

Comparison between the Medical Imaging Techniques 

Medical applications can be compared based on three key 

elements. The first is picture quality, which includes spatial 

resolution and contrast. Spatial resolution measures the 

extent of small objects in an image. Noise refers to how 

accurately a signal is received. Contrast is the difference 

between the area of interest in a light or dark image and its 

background. The second notion is the usability of the 

system, which can be measured by its cost and real-time 

availability. The third notion is safety, which includes the 

impact of ionizing radiation on patients and the effects of 

warmth on the body (Ababneh et al., 2021) [8]. 

 
Table 1: Imaging Modalities and properties 

 

Imaging Modalities Image Quality System Availability Safety 

X-ray Radiography 
1mm special resolution and soft and fluid contrast 

good 

It’s don’t give real time information 

and Cost is medium 

Heating effect low but have 

ionizing radiation 

Mammography 
1mm Special resolution and soft tissue contrast 

good 

It’s don’t give real time information 

and Cost is medium 

Heating effect low but have 

ionizing radiation 

Fluoroscopy 
1 mm special resolution and soft and hard contrast 

good 

It’s don’t give real time information 

and Cost is medium 

Heating effect low but have 

ionizing radiation 

Computed 

Tomography 

0.5 mm special resolution soft and hard tissue very 

good contrast, soft tissue contrasts good 

It’s don’t give real time information 

and Cost is high 

Heating effect low but have 

ionizing radiation. 

 

Conclusion 

The operational mechanics and engineering concepts in 

diagnostic X-ray and CT imaging systems highlight the 

synergy between physics, engineering, and medical 

technology. By integrating principles of radiation 

generation, image acquisition, and system optimization, 

these modalities provide accurate and reliable diagnostic 

outcomes. Advancements in detector design, dose 

management, and computational algorithms continue to 

enhance safety, image quality, and efficiency. Ultimately, 

these systems exemplify how engineering innovations drive 

progress in modern medical imaging and patient care. 
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