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ABSTRACT   

The Quality Control (QC) system, based on simple, cheap equipment and minimum personnel time, 
enables a resource-limited facility and staff to control the fundamental components of the imaging 
process on a low cost basis. Quality Assurance (QA) is a product or service quality management program. 
Customer reviews, capacity building and quality control can also be included. Quality control requires 
specific measures for ensuring measurable process-related aspects of product output or for the delivery 
of services within a given limit. Research was conducted at the Medical Physics Department of Red Sea 
University. The main objective of this work was to boost quality assurance rays. The imagination is more 
user-friendly and produces better results than a person or object. Phantoms, including fluoroscopy or x-
rays, and certain image quality measurements have been used in x-rays imaging. The manufactured 
phantom in this study showed high precision in different QC tests. 
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1 Introduction  
For internal organ screening and detection of abnormal body processes, medical diagnostic imaging is 
used. A physicians working in this area are radiologist with a radiology technologist who conducts several 
procedures for imaging [1], [2]. This relates to the first study of photographs that established the theory 
of radiology (X) and radiology at the end of the 19th century. The Nobel Prize for short wave and high-
energy electro-magnetic radiology was awarded in 1901 to develop the method. These rays come into the 
body, leaving with grapes a standard camera plate (like high)[4], [5]. For stain tissue to inject, redirect or 
intravenously into the bloodstream, contrasting materials (contrasting agents) are also required 
temporarily. It has many electrons, and the body is easily disposed of. However, Aunt William Rontgen 
can see the strength of these rays and their boundaries from the first shot of history [6]. The bone of the 
handcuff can be seen in the image, but no snapshot can discern other soft tissue details like muscles, 
tendons and blood vessels [7]. A QC system supports network and staff in monitoring various image 
process components with simple, cost-effective tools and time reduction at low costs [8]. The QA 
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Framework is a management program that ensures the quality of the product or service. Other things can 
include a system such as customer feedback, employee satisfaction and quality control. Quality control 
includes specific actions for the management, within defined limits, of observable elements of product 
development or service delivery cycles [9]. In general, these tasks include measuring the variable rule, 
checking the value limit measured as well as corrective measures if the limit exceeds [10]. The study 
suggests variables such as measurement methods, control limits and certain corrections commonly used 
in radiological imagery to track the performance of equipment. Every medical facility using X-ray 
technology will benefit from the quality assurance programme, from a basic intraoral dental instrument 
through to a complex image-intensified procedures system [11]. An existing system tracks the imaging 
process from beginning to end and potentially shows unresolved problems. In the view of the 
Subcommittee, these standards and procedures form the basis for system management and may not 
meet the requirements of certain federal or state regulations. A rapidly growing discipline is quality 
assurance in medical imaging sponsored by unique facilities for continuous improvement of their 
programs [12][13]. Quality control guidelines were drawn up for radiographic or fluoroscopic devices. 
Wide varieties of dental and podiatric installations are available. Alternative structure provided by these 
complexing centers and an additional oxygen [14]. X-ray phantom is a special tool for storing, analyzing 
and recording, measuring and photographing the output of various imaging instruments in medicine. 
Imagination is easier to use and more effective than using a living person or a corpse, and prevents direct 
danger to a living person. First used in 2D x-rays imaging or fluoroscopy techniques and certain image 
quality measurements [15].  X-ray devices are complicated. Biomedical engineering staff needs a wealth 
of knowledge, service handbooks, and expensive testing and repair equipment.  Simple test exposure with 
reliable and enough to check the tube performance. A simple test image shows whether the x-ray tubes 
are sufficiently radiated and, if the collimator is properly calibrated, possible objects produced by the 
development process. One common problem is collimator mirror is incorrect [16], [17]. Therefore, the x-
ray projector and light beam are no longer concomitant, revealing a particular aspect in the radiograph. 
It includes a metal grid. The view in this metal grid shows how much and where the technician can shift 
the mirror. Constant testing requires an aluminum wedge. The aluminum bar slowly decreases [18] [19]. 

2 Materials and Methods  
Specifically developed a phantom for assessing fluoroscopic image quality, properly absorbed and 
measured in either cycle mm or mesh, with low contrast levels in black and white contrast patches. 
Researchers removed the compression tool from the beam, positioning the region under clinical 
conditions (e.g. lighting, location of the grid, etc.). The center of the field was radiographed with using a 
test tool for enhancing the image, the attenuator and the quality test tool for beam. The radiographed 
field to the phantom device assessment tool was 10 X 10 cm. The phantom was put in a specific distance 
between the source and the image. Scientists monitor collimators properly by collimating the radiation 
fields to correspond to the edges of the phantom device. Fluoroscopic analysis of the proposed phantom's 
image quality showed the preservation of high and low contrast image quality devices as shown in figure 
1. 
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Figure 1. Shows radiographic image of x-rays phantom 

2.1 Steps of phantom manufacturing:  

• Step 1: Construction and Design of the phantom  
• Step 2: Manufacture a metal model of the constructed phantom 
• Step 3: The phantom case lead wires manufacturing  
• Step 4: wedge manufacturing 
• Step 5: Preparation of the wire pieces 
• Step 6:  Putting wire pieces into place 
• Step 7: Calibration of the phantom 

3 The Results  

3.1 Steps of phantom manufacturing:  
3.1.1 Step 1: Construction and Design of the phantom  

Both transverse and coronal section of the phantom were drawn.  The design plans of the phantom were 
printed out on translucent plastic cases as shown in figure 2.  
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Figure 2. The manufactured phantom construction plans and layouts 

3.1.2 Step 2: Manufacture a metal model of the constructed phantom  

The phantom construction plans and layouts was placed on the plastic case as shown in figure 3.  

 

Figure 3. Phantom plastic case 

3.1.3 Step 3: The phantom case lead wires manufacturing  

Throughout the phantom plastic case, we fixed the lead wire – across for a rough overall and three squares 
of sizes and shapes at 5, 8, 15 cm.  

3.1.4 Steps of lead wires melting and construction  

1. Lead materials for phantom as shown in figure 4.   

 
Figure 4. Lead sheet of manufactured phantom  
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2. Melting the lead wire as shown in figure 5. 

 
Figure 5. Melting process of lead  

3. Trimming the lead sheet as shown in figure 6. 

 

 
Figure 6. Show melding process of lead 

 

4. Arrangement of the glued lead wires into three squares.   
The glued lead wires were arranged into 5, 8, 15 cm squares.   Later, this phantom would be 
radiological exposed concentrating on the central square as shown in figure 7. 

 
Figure 7. The arrangement of lead wires 
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3.1.5 Step 4: wedge manufacturing.   

We took old metal sheets and cut them into various sizes for the construction of the step wedge. With 
household shears, this was performed effectively. Trimming had always been simplified since it was 
needless to calculate and label. The strips with superglue were placed next to each other as shown in 
figure 8. 

  
Figure 8. Lead wires 

3.1.6 Step 5: Preparation of the wire pieces. 

Half a meter of wire was taken and the separation eliminated. Instead, after locking one end of each wire 
into a table, we have stretched the cable, gripping the other end with a pair of pins and pushing quickly 
and securely. We bent the requisite wire parts and cut them. The bits in the corner were 5 cm long. 

3.1.7 Step 6:  Putting wire pieces into place.  

We had printed the stencil plan and held it in the phantom box. We put the glue on the case and 
positioned the wire pieces in the desired positions as shown in figure 9. 

 
Figure 9. The final manufactured phantom 

3.1.8 Step 7: Calibration of the phantom: 

A powerful and well-maintained X-ray system was used to test the X-ray phantom.  Exposures with 

different configurations had been made as shown in figure 10.  
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Figure 10. Testing the X-ray phantom 

The grayscale is intended to be standardized. At 46 KV-8 mAs and 90 KV-36 mAs, the phantom performs 
effectively as shown in figure 11. 

 
Figure 11. The results of phantom calibration image took at (a) 46 KV-8 mAs, (b) 90 KV-36 mAs 

4 Conclusion 
A phantom x-ray is an object designed to evaluate, analyze and tune the performance of diverse imaging 
instrumentation, scanned or imaged in the field of Medical Imaging. A phantom is a safer and more 
reliable than the use of a living human or cadaver, and protects a living being from being subject to direct 
risk. Phantoms were initially used in methods such as radiography or fluoroscopy for use with 2Dx-ray 
imaging and some image quality checking.   Medical physicists need a wealth of knowledge, operating 
manuals and all the expensive test instruments for maintenance and repair.  A quick, accurate x-ray 
phantom test exposure is appropriate. A simple test image shows whether the x-ray tube produces 
adequate radiation and possible errors generated by the development process if the collimator has been 
calibrated properly. One common concern is that the collimator mirror is not correct. As a result, the x-
ray signal and the light beam are not consistent anymore and thus, the radiogram reveals a particular 
aspect. It is easy to use the proposed phantom. The phantom can be used to validate x-rays machines 
once the correct settings are set.  The remainder of the photo should be shade-free.  Exposure of the test 
phantom at the start of the day before the first patient is x-radiated for the X-ray Technologist. Of multiple 
X-Ray, procedures for the 23 cm AP / LS spinal examination further validation tests were conducted to 
show the image clearly. The fabricated test phantom is easy to use and its results can be compared with 
the national median values. This interpretation could be used to render medical images compatible with 

(a) (b) 
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the patient's radiation dose. For radiation detection, the x-ray QA Check phantom is available for digital 
and conventional imaging systems. 
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