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Mechatronics Engineering Working Group

Objectives

❑ To advance the field of mechatronics engineering.

❑ To promote innovation and technological advancements.

❑ To ensure high standards of professionalism.

❑ To expertise among mechatronics engineers. 

Responsibilities

❑ Develop and maintain technical standards related to mechatronics engineering to ensure 

quality and consistency in designs and implementations

❑ Facilitate education and training programs for mechatronics engineers to enhance their skills 

and knowledge in the field.

❑ Promote research and development activities in mechatronics engineering to foster 

innovation and technological advancements.
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❑ Foster collaboration with industry partners to understand their needs and challenges, and 

to develop solutions that align with industry requirements.

❑ Ensure compliance with regulatory requirements and standards applicable to mechatronics 

engineering projects and products.

❑ Facilitate networking opportunities and outreach programs to connect mechatronics 

engineers, researchers, educators, and industry professionals for knowledge sharing and 

collaboration.

❑ Identify and promote best practices in mechatronics engineering design, implementation, 

and maintenance.

❑ Advocate for the recognition and importance of mechatronics engineering in driving 

technological advancements and solving complex engineering challenges.

Responsibilities (Contd.)
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Mechanical Engineering   focuses on the Physical principles of mechanics, 

thermodynamics and materials science, applied to the design and analysis of 

mechanical systems.

Electronics Engineering deals with the design and development of electronic 

devices and circuits, emphasizing electrical theory and digital systems.

Mechatronics Engineering  is an interdisciplinary field that combines mechanical 

engineering, electronics, computer science, and controls engineering to create 

intelligent systems and automation.
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Comparison table outlining the scope and regulated works for professional Mechanical 

Engineer, Electronics Engineer, and Mechatronics Engineer:

Aspect Mechanical Engineer Electronics Engineer Mechatronics Engineer

Scope Specializes in the design, 

development, and 

optimization of mechanical 

systems and machinery

Focuses on the design and 

development of electronic 

devices, systems, and 

equipment

Integrates mechanical, 

electrical, and computer 

engineering principles to 

design and create automated 

systems

Regulated Works Designing mechanical 

components and systems

Designing electronic circuits 

and systems

Designing automated 

systems and robots and 

electro-mechanical system 

integration

Key Responsibilities Analyzing and optimizing 

mechanical systems

Designing and testing 

electronic circuits and 

devices

Programming and 

integrating sensors and 

actuators
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Comparison table outlining the scope and regulated works for professional Mechanical 

Engineer, Electronics Engineer, and Mechatronics Engineer: (Contd.)

Aspect Mechanical Engineer Electronics Engineer Mechatronics Engineer
Technical Skills Required Knowledge of materials, 

mechanics, and 
thermodynamics mechanical 

design, CAD/CAM, Finite 
Element Analysis (FEA)

Strong understanding of 
circuit design, analog/digital 
electronics, principles, signal 
processing, FPGA programing

Proficiency in programming 
languages (e.g., Cdd, PLC, 

microcontrollers, Python) and 
knowledge of control systems

Industries Focus Manufacturing, energy, 
construction aerospace, bio-

medical, consumer goods

Consumer electronics, 
telecommunications, medical 

devices semi-conductor 
industry

Manufacturing automotion, 
aerospace, robotics consumer 

electronics

Environmental 
Impact

Addressing sustainability 
concerns in material 

selection and manufacturing 
processes

Minimizing electronic waste 
and adopting eco-friendly 

practices in design and 
production

Balancing performance 
requirements with 

environmental sustainability 
in system design

Regulatory compliance Adherence to mechanical 
design codes, safety 

standards, and environmental 
regulations.

Compliance with electrical 
safety, standards, electro-

magnetic compatibility (EMC) 
and product certifications

Ensuring compliance with 
safety, standards, industrial 

regulations and quality 
management system.

Each engineering discipline offers unique opportunities and challenges, but they often intersect 

in industries where interdisciplinary expertise is required. WH/Discussion Mechatronic Engr./2024 (page–6)



Mechatronics Disciplines

Software and Programming
Mechatronics systems often 

involve software development 
to control and coordinate the 

various components.

Electronics

Electronic components and 
circuits are used to control 

and monitor the 
mechanical aspects of a 

system.

Innovation and Automation

Mechatronics has a strong 
focus on automation and 

improving the efficiency and 
performance of systems. 

Control Systems

Mechatronic systems 
often rely on control 

theory to regulate the 
behavior of mechanical 

components. 

Sensors and Actuators

Sensors gather information 
about the system's 
environment, and 

actuators take action 
based on this information.

Electronics Control 
Systems

Software and 
Programming

Sensors and 
Actuators

Innovation and 
AutomationMechatronics

Mechatronics

Involves the design and 
analysis of mechanical 

systems, such as sensors, 
actuators, and mechanical 

structures.
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Professional 
Engineer

Professional 
Engineer

Professional 
Engineer

၂။ DC ၂၄ ဗ  ို့၊ AC ၅၀ ဗ  ို့ နငှ ့်အထက့် လျှပ့်စစ့် 
ဓါတ့််အ   အသ   ပပြုလျက့် အလ  အလလျ က့် 
စနစ့်သ    ထ တ့််လ ပ့်ပြင့် ၊ တ်ပ့်ဆင့်ပြင့် ၊ 
ပပင့်ဆင့်ထ န့် သ မ့် ပြင့်  လဆ င့်ရကွ့်လသ  
လ ပ့်ငန့် မျ  ၊ စက့်ရ  /စက့်မှု လ ပ့်ငန့် မျ  ၊ 
အလ  အလလျ က့် စနစ့် အသ   ပပြုလသ  စက့်/  ယ ဉ့် 
ယနတရ  မျ  ၊ Computer (သ  ို့မဟ တ့််) 
Programmable Logic Controller (PLC) 
ထ န့် ြျြုပ့်စနစ့်မျ  ။

၄။ Programmable Logic Controller (PLC) နငှ ့် 
Supervisory Control and Data Acquisition 
(SCADA) စနစ့်အသ   ပပြုလသ  လ ပ့်ငန့် နယ့်ပယ့် 
မျ  တ်ွင့် Input/Output Points (IO points) 20 IO 
points မှ 4096 IOS Point နငှ ့်အထက့် Micro PLC 
(20~32 Ios)/ Small PLC (32~128 Ios)/ Medium 
PLC (64~1024 Ios) /Large PLC (512~4096 Ios) 
မျ  နှင ့် တ်ွွဲဖက့်အသ   ပပြု  လသ  SCADA စနစ့်မျ  ၊ 
Serial / Ethernet / TCP/ID Communication 
စနစ့်မျ  ။

၆။ တ် ဝနန့်ြ ဝနန့်ြီးက  ာ န၏ သလ  တ်ူည ြျက့်ပဖင ့် 
လက င့်စ က အြါအ  လလျ ့်စ ွ အမ နို့့် လ က ့်ပင စ  
ထ တ့််ပပန့်၍ သတ့််မှတ့််သည ့် လ ပ့်ငန့် မျ  ။

၁။ ၅၀ က လ  ဝနပ့်နှင ့် အထက့် အလတ့််စ   လမ ့်တ်  နှင ့် 
ဂျင့်နလရတ် မျ   အသ   ပပြု လဆ င့်ရကွ့် လသ  
အလ  အလလျ က့် စနစ့်သ   ထ တ့််လ ပ့်ပြင့် ၊ 
တ်ပ့်ဆင့်ပြင့် ၊ ပပင့်ဆင့်ထ န့် သ မ့် ပြင့်  
လဆ င့်ရကွ့်လသ  လ ပ့်ငန့် မျ  ၊ စက့်ရ  /စက့်မှု 
လ ပ့်ငန့် မျ  ၊ အလ  အလလျ က့်စနစ့် အသ   ပပြု လသ  
စက့်/ယ ဉ့် ယနတရ  မျ  ၊ Computer (သ  ို့မဟ တ့််) 
Programmable Logic Controller (PLC) 
ထ န့် ြျြုပ့်စနစ့်မျ  ။

၃။ ၅၀ က လ  ဝနပ့်နှင ့် အထက့် Hydraulic စမွ့် အင့်၊ 
Pneumatic (လလအ  စွမ့် အင့်) အသ   ပပြု 
လဆ င့်ရကွ့်လသ  အလ  အလလျ က့် စနစ့်သ    
ထ တ့််လ ပ့်ပြင့် ၊ တ်ပ့်ဆင့်ပြင့် ၊ 
ပပင့်ဆင့်ထ န့် သ မ့် ပြင့်  လဆ င့်ရကွ့်လသ  
လ ပ့်ငန့် မျ  ၊ စက့်ရ  / စက့်မှုလ ပ့်ငန့် မျ  ၊ 
အလ  အလလျ က့်စနစ့် အသ   ပပြုလသ  စက့်/ ယ ဉ့် 
ယနတရ  မျ  ၊ Computer (သ  ို့မဟ တ့််) 
Programmable Logic Controller (PLC) 
ထ န့် ြျြုပ့်စနစ့်မျ  ။

၅။ သက့်ဆ  င့်ရ  လေသအ ဏ ပ  င့်မျ  နငှ ့် အစ   ရ 
အဖွွဲွဲ့အစည့် မျ  က တ်  ပမစ့်ထ  လသ  
အလ  အလလျ က့်စနစ့်သ    လ ပ့်ငန့် မျ  ။

Regulated Works for Professional Engineer (Mechatronics) 
စက့်မှုအ လက့်ထလရ နစ့် အင့်ဂျင့်န ယ လ ပ့်ငန့် မျ  
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Registered 
Senior 

Engineer

Registered 
Senior 

Engineer

Registered 
Senior 

Engineer

၂။ ၄၀၀ ဗ  ို့နှင ့် လအ က့် AC/DC လျှပ့်စစ့်ဓါတ့််အ   
အသ   ပပြုလျက့် အလ  အလလျ က့်စနစ့်သ    
ထ တ့််လ ပ့်ပြင့် ၊ တ်ပ့်ဆင့်ပြင့် ၊ ပပင့်ဆင့် 
ထ န့် သ မ့် ပြင့်  လဆ င့်ရကွ့်လသ  လ ပ့်ငန့် မျ  ၊ 
စက့်ရ  /စက့်မှု လ ပ့်ငန့် မျ  ၊အလ  အလလျ က့် စနစ့် 
အသ   ပပြုလသ  စက့်/ယ ဉ့် ယနတရ  မျ  ၊ 
Computer (သ  ို့မဟ တ့််) Programmable Logic 
Controller (PLC) ထ န့် ြျြုပ့်စနစ့်မျ  ။

၄။ Programmable Logic Controller (PLC) နငှ ့် 
Supervisory Control and Data Acquisition 
(SCADA) စနစ့်အသ   ပပြုလသ  လ ပ့်ငန့်  
နယ့်ပယ့်မျ  တ်ွင့် Input/Output Points (IO 
points) 128 IO points နငှ ့် လအ က့် Small PLC 
(32~128 Ios) /Micro PLC (20~32 Ios) မျ  နငှ ့် 
တ်ွွဲဖက့်အသ   ပပြုလသ  SCADA စနစ့် မျ  ၊ Serial / 
Ethernet / TCP/ID Communication စနစ့်မျ  ။

၆။ တ် ဝနန့်ြ ဝနန့်ြီးက  ာ န၏ သလ  တ်ူည ြျက့် ပဖင ့် 
လက င့်စ က အြါအ  လလျ ့်စ ွ အမ နို့့် 
လ က ့်ပင စ  ထ တ့််ပပန့်၍ သတ့််မှတ့််သည ့် 
လ ပ့်ငန့် မျ  ။

၁။ ၂၀၀ က လ  ဝနပ့်နှင ့်လအ က့် အလတ့််စ   လမ ့်တ် နှင ့် 
ဂျင့်နလရတ် မျ   အသ   ပပြုလျက့် အလ  အလလျ က့် 
စနစ့်သ    ထ တ့််လ ပ့်ပြင့် ၊ တ်ပ့်ဆင့်ပြင့် ၊ 
ပပင့်ဆင့်ထ န့် သ မ့် ပြင့်  လဆ င့်ရကွ့်လသ  
လ ပ့်ငန့် မျ  ၊ စက့်ရ  / စက့်မှု လ ပ့်ငန့် မျ  ၊ 
အလ  အလလျ က့်စနစ့် အသ   ပပြုလသ  စက့်/ယ ဉ့် 
ယနတရ  မျ  ၊ Computer (သ  ို့မဟ တ့််) 
Programmable Logic Controller (PLC) 
ထ န့် ြျြုပ့်စနစ့်မျ  ။

၃။ ၂၀၀ က လ  ဝနပ့်နှင ့် လအ က့် Hydraulic စွမ့် အင့်၊ 
Pneumatic (လလအ  စွမ့် အင့်) အသ   ပပြု 
လဆ င့်ရကွ့်လသ  အလ  အလလျ က့် စနစ့်သ    
ထ တ့််လ ပ့်ပြင့် ၊ တ်ပ့်ဆင့်ပြင့် ၊ 
ပပင့်ဆင့်ထ န့် သ မ့် ပြင့်  လဆ င့်ရကွ့်လသ   
လ ပ့်ငန့် မျ  ၊ စက့်ရ  /စက့်မှုလ ပ့်ငန့် မျ  ၊ 
အလ  အလလျ က့်စနစ့် အသ   ပပြုလသ  စက့်/ယ ဉ့် 
ယနတရ  မျ  ၊ Computer (သ  ို့မဟ တ့််) 
Programmable Logic Controller (PLC) 
ထ န့် ြျြုပ့်စနစ့်မျ  ။

၅။ သက့်ဆ  င့်ရ လေသအ ဏ ပ  င့်မျ  နှင ့် 
အစ   ရအဖွွဲွဲ့အစည့် မျ  က တ်  ပမစ့်ထ   လသ  
အလ  အလလျ က့်စနစ့်သ    လ ပ့်ငန့် မျ  ။

Regulated Works for Registered Senior Engineer (Mechatronics)
စက့်မှုအ လက့်ထလရ နစ့် အင့်ဂျင့်န ယ လ ပ့်ငန့် မျ  
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Industrial Applications 

1. Automation and Robotics 

▪ Assembly Lines: Robots perform repetitive tasks with high precision and speed. 

▪ Material Handling: Automated guided vehicles (AGVs) transport materials within factories. 

2. Smart Manufacturing 

▪ IoT Integration: Sensors and connected devices monitor and optimize production processes. 

▪ Predictive Maintenance: Data analytics predict equipment failures, reducing downtime. 

3. Process Control 

▪ PLC Systems: Programmable logic controllers automate complex industrial processes. 

▪ SCADA Systems: Supervisory control and data acquisition systems manage large-scale operation 

4. Quality Control 

▪  Vision Systems: Machine vision inspects products for defects and ensures quality standards. 

▪ Automated Testing: Systems perform rigorous testing of components and assemblies. 

Benefits in Industrial Development 

1.  Increased Efficiency: Automation reduces human error and speeds up production. 

2.  Enhanced Precision: Advanced control systems and robotics improve product quality. 

3.  Flexibility: Reconfigurable systems adapt to different tasks and production changes. 

4. Cost Savings: Reduced labor costs and minimized waste lead to lower production expenses. 

5. Safety Improvements: Automation of hazardous taske reduces workplace injuries. 

Future Trends 

▪ Artificial Intelligence: Integration of Al for smarter, self-learning industrial systems. 

▪ Collaborative Robots (Cobots): Robots designed to work alongside humans safely. 

▪ Advanced Sensing and IoT: Enhanced real-time monitoring and data-driven decision-making. 



ECUControl system

The ECU (Engine Control Unit) carries out control by calculating 

the length of time and the timing of sending current to the injector 

by using the signals from the sensors installed to the engine and 

various parts of the machine so that it injects a suitable amount at 

the suitable injection timing.

The control system and electrical components can be broadly 

divided into the sensors, computer, and actuators.



Sensors



Micro to Macro 
Applications

Mechatronics Systems

MEMS

Consumer 

Electronics

Tools

Computers

Cars

Stealth Bomber

High Speed Trains



CNC Bending

•Fully automated bending: load sheet 

metal and the finished bent parts 

come out

•Can bend complex shapes

Mechatronics Systems
-Manufacturing Applications-



Typical Applications 
•Brake-By-Wire system 

•Steer-By-Wire

•Integrated vehicle dynamics 

•Camless engines

•Integrated starter alternator

Automobiles

OEM Driven
•Reliability 

•Reduced weight 

•Fuel economy 

•Manufacturing flexibility

•Design freedom 

•Advanced safety features 

•Cost

Mechatronics Systems
-Transportation Applications-



•Train Position and Velocity 

constantly monitored from main 

command center. 

•Error margin in scheduling no 

more than 30 seconds

•Fastest trains use magnetic 

levitation
 

High Speed Trains

Mechatronics Systems
-Transportation Applications-

JR-Maglev

Top Speed: 574 km/h (357 mph)

Country: Japan

Transrapid

Top Speed: 550 km/h (340 mph)

Country: German

Magnetic Levitation



-Space Exploration Application-

System Can
•Collect specimens

•Has automated onboard lab 

for testing specimens 

Advantages
•Robot that can travel to other planets 

and take measurements 

automatically.

Mechatronics Systems

Phoenix Mars Lander's 



-Medical Applications-

•Used by patients with  slow or erratic 

heart rates. The pacemaker will set a 

normal heart rate when it sees an 

irregular heart rhythm.

•Monitors the heart. If heart  fibrillates 

or stops completely it will shock the 

heart at high voltage to restore a 

normal heart rhythm. 

Mechatronics Systems

Pace Maker

Implantable Defibrillation



Washing Machine
Solution Power Supply 

Rectifiers/Regulator

Pressure Sensor 

MPX5006/MPX2010

Mechatronics Systems
-Smart Home Applications-



Robot Platforms (6)

Light SensorSound Sensor

Ultrasonic SensorCompass SensorAccelerometer Sensorkey transponder

NXT Intelligent Brick Servo Motor

LEGO  MINDSTORMS  NXT

Touch Sensor



easy512

PLC and Microcontrollers 

32-bit-microcontrollers 48254i0

http://images.google.com.eg/imgres?imgurl=http://controlparts.com/images/easy512.jpg&imgrefurl=http://controlparts.com/klockner.moeller/&h=180&w=200&sz=7&hl=ar&start=38&tbnid=XUwHnf85ZpjAcM:&tbnh=94&tbnw=104&prev=/images?q=Siemens%20PLC&start=20&ndsp=20&svnum=10&hl=ar&lr=&rls=SKPB,SKPB:2006-50,SKPB:en&sa=N
http://images.google.com/imgres?imgurl=http://www.winbond-usa.com/mambo/images/stories/productphotos/32-bit-microcontrollers.gif&imgrefurl=http://www.winbond-usa.com/mambo/content/view/233/450/&h=400&w=486&sz=48&hl=en&start=8&tbnid=YBq3UvwcO2YTMM:&tbnh=106&tbnw=129&prev=/images?q=Microcontrollers&svnum=10&hl=en&lr=
http://images.google.com/imgres?imgurl=http://www.maplin.co.uk/images/full/48254i0.jpg&imgrefurl=http://www.maplin.co.uk/Module.aspx?ModuleNo=48254&doy=search&h=553&w=425&sz=59&hl=en&start=15&tbnid=n4zADFKBKlEkUM:&tbnh=133&tbnw=102&prev=/images?q=Microcontrollers&svnum=10&hl=en&lr=












Thank you 
for your kind 

Attention and Suggestion!

Engr. Win Htut
winhtut540@gmail.com

Chairman of Mechatronics EWG, MEngC.

mailto:winhtut540@gmail.com
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