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ABSTRACT  

X-Ray Plane is a tool that works using X-ray radiation for fluoroscopy and radiographic purposes. This beam 

is emitted from the tube directed at the body part and will be captured by the film, so that an image of the 

illuminated part of the body will be formed. X-rays are produced in a vacuum glass tube and generally consist 

of a source for producing electrons, an energy source for accelerating electrons, cross-free electrons, a focus-

ing of former electrons, and a material to stop electrons. The purpose of this research was to produce a sim-

ulated prototype X-Ray Plane using Visual Basic applications. The proposed research method is System 

Development Life Cycle (SDLC), which is a process of creating and changing systems and models / patterns 

taken to develop software systems, which consists of stages including planning, analysis, design, implemen-

tation, and testing. The results of this research showed that high voltage setting 90 kV, current setting 100 

mA, and exposure timer 0.24. The 3 parameters are in accordance with the hardware that has been set and 

for the thickness of the object still chooses 16 Cm, so the result of the image is too over because the settings 

on kV, mA, and expose time is too large for a thickness of 16 Cm.  
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1.  INTRODUCTION 
 X-Ray Plane is a tool that works using X-ray 

radiation for fluoroscopy and radiographic pur-

poses. In a vacuum glass tube containing cathode fil-

aments and anodes and is built from multiple 

sources to produce electrons, cross-free electrons, 

ex-electron focusing and materials to stop electrons 

from producing the product X-rays. This means that 

if there is a heating of the filament will result in elec-

trons coming out and if the cathode and anode are 

given a high potential difference, the electrons will 

move quickly towards the anode. With the rapid 

movement of these electrons, there will be a colli-

sion between the electron and the anode, resulting in 

the emission of X-ray radiation [1]. At the time the 

device will be operated, it is necessary to make ar-

rangements on the parameters, including high volt-

age (kV), current (mA) and exposure time. The con-

trol system for these three parameters must have 

high accuracy, so that the x-rays produced meet 

medical standards and do not exceed the permitted 

tolerance limits. In conventional x-ray aircraft the 

control system still uses analog system that is still 

using rotary switch as selector. The way analog sys-

tems work is still low in accuracy and less efficient 

in the use of cables. [2] X-ray aircraft also have high 

radiation. Radiation doses can affect humans, ani-

mals, plants and all kinds of living things. Optimi-

zation of radiation doses is essential for the quality 

and quantity of x-ray equipment. Widespread use of 

x-rays in patient diagnosis and management leads to 

increased radiation exposure. [2] An effective dose 

is a dose of a size designed to represent the overall 
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biological effects that can be damaging from radia-

tion exposure. The dose is calculated based on the 

weight of the concentration of energy stored in each 

organ from radiation exposure with the use of pa-

rameters that reflect the type of radiation and poten-

tial radiation-related mutagenic changes in each or-

gan in the reference subject. [3] Excessively high 

doses of x-ray radiation will cause the patient to re-

ceive unnecessary radiation that can lead to ioniza-

tion of soft tissues, organs and fluids in the human 

body that can cause cell damage and cause cancer. 

The resulting image will also be darker especially on 

conventional x-ray aircraft. [4] 

 

 
Figure 1. Conventional X-ray plane diagram block 

  

Figure 1 shows diagram blocks divided into several 

constituent parts, including power supply circuit, 

Timer Circuit, HVT Circuit, X Ray Tube Series, and 

Filament Heating Circuit. [5-7] 

 
Figure 2. Power supply circuit 

 

Figure 2 shows a simple series of power supply con-

sisting of: 

1. Switch that serves to connect pln supply listik 

with roentgen aircraft. 

2. Fuse that serves for safety 

3. Voltage Compensator that serves to compensate 

the voltage value required by the aircraft in case 

of decrease in the supply of PLN If the voltage 

rises we must increase the number of primary 

coils by rotating the selector voltage compensa-

tor and if the voltage drops we must reduce the 

number of primary coils by rotating the selector 

voltage compensator so that a comparison of the 

transformation between the voltage and the num-

ber of primary coils with the voltage and the 

number of secondary coils ad alah fixed thus ob-

tained the voltage value on each coil will remain. 

Figure 3 shows a series of filament heater 

blocks consisting of several circuits, including volt-

age stabilizer circuits, Space Charge Compensators, 

current controllers, Stand by Resistance, filament 

limiters, transformer filaments, and filament x-ray 

tubes. 

 
Figure 3. Filament heating circuit 

 

 
Figure 4. High voltage transformer circuit 

 

Figure 4 indicates a series of high voltage 

transformers that serve to provide a potential differ-

ence between anodes and cathodes where anodes 

must always get positive polarity and the cathode 

must always get negative polarity so that the free 

electrons around the cathode can be drawn to the an-

ode. 

Timer Circuit

Power Supply Circuit
High Voltage 

Transformer Circuit

Filament Heating Circuit

X-Ray Tube Circuit
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Figure 5 shows a series of X-ray tubes de-

signed from diode tubes/vacuum tubes consisting of 

two electrodes, namely anodes and cathodes.  This 

tube is also where the x-ray is formed. There are sev-

eral types of X-ray tubes on X-ray aircraft, includ-

ing: 

1. Aircraft with 1 unit of x ray tube over table for 

single shooting is called "X-ray Aircraft 1 exam-

ination" 

2. X-ray aircraft that have x ray tube over table and 

under table called 2 Examination. [7] 

 

 
Figure 5. X-ray tube circuit 

  

X-rays (X-rays) are electromagnetic waves, 

with wavelengths that tend to be very short, but have 

enormous energy. These X-rays have very high 

translucency, and have the ability to ionize atoms 

from the material they pass through, and then make 

them a form of electromagnetic radiation. [8-9] 

 Visual Basic is a windows-based programming 

language. Today, Visual Basic is one of the best pro-

gramming languages. Visual Basic is a development 

of Basic. Basic (Beginner's All-purpose Symbolic 

Instruction Code) is an "ancient" programming lan-

guage that is the beginning of other high-level pro-

gramming languages. Basic was designed in the 

1950s and is intended to be used by novice program-

mers. Usually Basic is taught to high school students 

who are new to computers, and used for the devel-

opment of a light and fun "fast food" program. [8-9] 

Microsoft Visual Basic is a programming language 

that offers a visual Integrated Development Envi-

ronment (IDE) for creating software programs based 

on the Microsoft Windows operating system by us-

ing a programming model (COM). [8-9] 

 

2. RESEARCH METHOD 
 System Development Life Cycle (SDLC) is 

a proposed research method in the process of design-

ing systems, models, and methods. The output of the 

SDLC method taken is to produce a software sys-

tem, which corresponds to the stages that start from 

planning, analysis, design, implementation, and test-

ing. Table 1 materials and tools used in this research 

as components of the prototype design builder. 

 

Table 1. Material and tools. 

Material Tools 

No Name Amou
nt 

No Name Amou
nt 

1 Arduino 
Uno 

1 1 Sol-
der 

1 

2 Rotary 
En-

coder 

1 2 Tin 
Suc-
tion 

1 

3 LCD 
20x4 

1 3 Scis-
sor 

1 

4 Push 
Button 

1 4 Tang 
Peel 

1 

5 PCB 1    

6 Jumper 
Cable 

20    

7 Tin 1    

 

Figure 6 show the block diagram system de-

signed, the working principle of this prototype is on 

rotary encoder first have to setup parameters Volt-

age (kV), Current (mA), Expose Time (S), then the 

data is sent to the arduino to be processed and pro-

cessed, and outside in the form of pushbutton as a 

expose button, after the pushbutton is pressed then 

arduino will process the data and displayed in the 

basic visual application.  

 

 
 

Figure 6. Wiring diagram. 
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As well as for wiring diagrams can be seen in Figure 

7.  

 
Figure 7. Block diagram. 

 

 

 
Figure 8. Flowchart design. 

 

 
Figure 9. Visual Basic display. 

 

Flowchart system can be seen in Figure 8. starting 

from the moment the system is run then there will 

be the initialization process of the program in Ar-

duino, the first step is the parameters Voltage (kV), 

Current (mA), Expose Time (S), after that press the 

exposé button, if "yes" then the microcontroller will 

send data to the Visual Basic application and will 

display the image (Figure 9), after which if the reset 

button is pressed then the display will return to the 

original. If "no" then the process is complete. 
 

3. RESULTS AND DISCUSSION 
 Figure 10 shows the results of hardware de-

sign that has been successfully assembled and when 

the application is run using visual basic successfully 

connected then do the process of setting parameters 

on the hardware. After that press the expose button 

then the display will change in expose mode and the 

circuit will follow the settings that have been set on 

the hardware as shown in Figure 11 – Figure 13. 

 

 
Figure 10. Prototype design results. 

 

 
Figure 11. Display when the program is run at an 

object thickness of 16 cm. 

 
Figure 12. Display when the program is run at an 

object thickness of 24 cm. 

Start

Initialization

Expose Button 
Pressed?

Setup 
Parameter

Basic Visual 
Simulation

Reset

End

Yes

No

No

Yes
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Figure 13. Display when the program is run at an 

object thickness of 30 cm.  

 

Based on Figure 11 – Figure 13 can be analyzed 

contained in Table 2. 

 

4. CONCLUSION 
 The conclusion of this research can be stated 

that the prototype that has been designed has worked 

optimally and found that the higher the thickness of 

the object, the higher the exposure time required on 

the X-Ray plane simulation prototype. 
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