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SYLLABUS 

Subject – Automation and Robotics ( ME413) 

 

Section I 

 

Unit 1: – Introduction to Robotics        No. of lectures – 06 

 

History and fundamentals of Industrial Robots, Definition as per ISO & IFR, components of industrial robots, 

classification of robots. Collaborative Robots, Service Robots, AGVs, classification, navigation techniques, 

applications, Mobile robots, wheeled and tracked robots 

Unit 02: Sensors, Actuators & End Effectors     No. of lectures - 09 

Sensors: Sensor classification; Internal Sensors: Position Sensors, Velocity Sensors Acceleration sensors & 

Force sensors External Sensors: Non-contact type- Proximity sensor,  

Actuators: Compare Hydraulic, Pneumatic and Electric drives; Linear Actuators; Stepper motors, DC Motors, 

DC Servo Motors, AC Motors, Variable Frequency Drives, Selection of Actuator for given Application 

End Effectors: End effectors & grippers, classification, applications, design, and selection criteria for end 

effectors. 

 

Unit-3: Kinematics, Dynamics & Control      No. of lectures – 05 

Forward kinematics, Inverse Kinematics for 2 DOF and 3 DOF planar manipulators; Dynamics: Velocity 

Jacobian, singularities; Control architecture of robots, Overview of advanced control techniques such as force 

control, PID control adaptive control,  

 

Section II 

 

Unit 4 – Robot Vision/Machine Vision     No. of lectures – 08 

 

Machine Vision definition and system components, lighting techniques, Image processing fundamentals: 

Edge detection, shape analysis, segmentation, object identification, template matching, Cameras (CCD, 

CMOS, Area Scan, Line Scan), camera specification and selection, camera calibration. 
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Unit 5 – Robot Workcells & Programming                  No. of lectures - 06 

Robot cell layout, considerations in workcell design, workcell control, cell safety, human machine 

interface, robot cell controller. 

Lead through programming, walk through programming, offline programming. 

 

Unit 6 – Industrial Robot Applications         No. of lectures – 06 

General considerations for selecting robots (including layout and workcell) for material handling, Pick 

and place robot and machine tending, spot welding, continuous welding, sealant application, spray 

painting, assembly, inspection, electronics assembly, ASRS System. 

 

Sr. 

No 

Title of Experiment 

 

Course 

Outcome 

Bloom’s 

Level 

1 
Forward Kinematics of 2 DOF and 3 DOF supported by suitable open 

source software. 

CO1 L3 

  2 
Theory assignment on sensors, actuators, and grippers. 

CO5 L2 

3 Assignment on Applications of Robots for Spray painting, pick & place, 

Welding etc. 

CO6 L2 

4 
Survey assignment on robots, AGVs, manufacturers and applications. 

CO1 L2 

5 
One assignment on Basic Elements of an Automated System 

CO5 L2 

6 
One assignment on Automated Flow lines, Methods of Work-part 

Transport 

CO5 L2 

7 

One assignment on Automated Storage/Retrieval Systems 

CO6 L2 

8 

One assignment on Types of Material Handling Equipment 

CO1 L2 

9 Design and Develop the prototype model of pick and place robot by 

using 3D Printer 

CO5 L6 
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Alumni Suggestions 
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   Introduction- Process    

          (Flow chart) 
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- Advanced Manufacturing Technology 3D Printing 
 

Rapid Prototyping & Rapid Manufacturing 

 
Companies have used 3D printers in their design process to create prototypes since the late seventies. Using 

3D printers for these purposes is called rapid prototyping. 

Why use 3D Printers for Rapid Prototyping? 

In short: it’s fast and relatively cheap. From idea, to 3D model to holding a prototype in your hands is a 

matter of days instead of weeks. Iterations are easier and cheaper to make and you don’t need expensive 

molds or tools. 

Besides rapid prototyping, 3D printing is also used for rapid manufacturing. Rapid manufacturing is a new 

method of manufacturing where businesses use 3D printers for short run / small batch custom 

manufacturing.                          (Flow chart: 3 D Printing Process)  

 

                                                             Flow chart: 3 D Printing Process 
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Three-dimensional (3D) printing is an additive manufacturing process that creates a physical object from a 

digital design. The process works by laying down thin layers of material in the form of liquid or powdered 

plastic, metal or cement, and then fusing the layers together. 

Digital fabrication technology, also referred to as 3D printing or additive manufacturing, creates physical 

objects from a geometrical representation by successive addition of materials. 3D printing technology is a fast-

emerging technology. Nowadays, 3D Printing is widely used in the world. 3D printing technology increasingly 

used for the mass customization, production of any types of open source designs in the field of agriculture, in 

healthcare, automotive industry, locomotive industry and aviation industries. 3D printing technology can print 

an object layer by layer deposition of material directly from a computer aided design (CAD) model. 

 

 
 
                                                                Flow chart: 3 D Printing Process 
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Examples of 3D Printing 

3D printing encompasses many forms of technologies and materials as 3D printing is being used in almost all 

industries you could think of. It’s important to see it as a cluster of diverse industries with a myriad of 

different applications. 

A few examples: 

 – consumer products (eyewear, footwear, design, furniture) 

 – industrial products (manufacturing tools, prototypes, functional end-use parts) 

 – dental products 

 – prosthetics 

 – architectural scale models & maquettes 

 – reconstructing fossils 

 – replicating ancient artefacts 

 – reconstructing evidence in forensic pathology 

 – movie props 

 

Material extrusion 

Material extrusion technologies squeeze a material through a nozzle and onto a build plate, layer by 

layer. Fused deposition modeling (FDM) falls under this category and is the most widely used 3D printing 

technology. 

Benefits 

 Fast 

 Low cost 

 Common thermoplastics 

 

 

https://3dprinting.com/3d-printing-use-cases/
https://www.hubs.com/knowledge-base/introduction-fdm-3d-printing/
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Limitations 

 Rough surface finish 

 Anisotropic 

 Usually requires supports 

 Not scalable 

 Limited accuracy 

 

Cost of Material 

 

3D printing will play an increasingly crucial role in advancing sustainability initiatives within the 

manufacturing sector. More efficient use of materials and support of circular economy principles are 

expected to result from 3D printing technology penetration into general manufacturing. 

Basic materials such as PLA and ABS are usually affordable, with prices typically around Rs.1000 to 

1200 per kilogram.  
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- Additional Facility for product development ( 3D Printer) 

 

  

 

3D Printer with Filament 
 

Technical Specifications: 

 

 

 Printing Technology： FDM. Leveling  

 Mode： Hands-free auto leveling. 

 Build Volume： 220*220*250mm.  

 File Transfer： USB drive, Wi-Fi. 

 Product Dimensions： 355*355*482mm.  

 Display Screen： 4.3" color touch screen. 

 Package Dimensions： 441*441*578mm ... 

 Net Weight： 12.4kg. ... 

 Gross Weight： 16kg. ... 

 Printing Speed： ≤600mm/s. ... 

 Acceleration： ≤20000mm/s² 
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Use of ICT 
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3D Software 

There are many different software tools available. We’ve created an overview on our 3D software page.We 

often recommend beginners to start with CATIA, FUSION360, and PRO-E. CATIA offers beginner 

lessons and has a built-in feature to export your model as a printable file e.g .STL.Now that you have a 

printable file, the next step is to prepare it for your 3D printer. This is called slicing. 

Slicing: From file to 3D Printer 

Slicing basically means slicing up a 3D model into hundreds or thousands of layers and is done with slicing 

software. When your file is sliced, it’s ready for your 3D printer. Feeding the file to your printer can be 

done via USB, SD or Wi-Fi. Your sliced file is now ready to be 3D printed layer by layer 

Open source software list for 3D printing. 

 
 
 
 

https://3dprinting.com/software/#3D-MODELING-SOFTWARE
https://3dprinting.com/software/#SLICERS-3D-PRINTER-HOSTS
https://3dprinting.com/software/#SLICERS-3D-PRINTER-HOSTS
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Outcome 

(Products) 



 

1. Our student are published patent on product which is printed on 3D 

Printer: -  

1. Niyantaa Vinod Shendge. 
2. Ashutosh Dnyaneshwar Kore. 

3. Shreyash Shrikant Karanjkar. 
4. Pradeep Sudhakar Khurd 

 

Poise Tray: 
 

                      ISOMETRIC VIEW 

 

 

 

                             TOP VIEW 

 

 
 

 

 

 

 

 

 

 

 



 

Patent published 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2. First prize in AVISHKAR Project Convention 

Our Mechanical engineering students awarded first prize in AVISHKAR under category of commerce 

management and law.     

                 

Niyantaa Vinod Shendge. 

Ashutosh Dnyaneshwar Kore. 

Shreyash Shrikant Karanjkar. 

Pradeep Sudhakar Khurd. 

 

Project Guide: Prof. Umesh S Gholap.  

Project Name: Poise tray 
 

 
 

 

Certificate 



 

 
 

 

 

 

 Award – First prize 

 

 

 

 

 



 

3. Our Mechanical engineering students print  prototype model of Industrial robot as a Mini project 

work  

1. Patil Rahul 

2. Deshmukh Onkar 

3. Langote Shubham 

4. Kadam Aviraj 
 

 

 

 

 

 
 

 

 

                                                          Robot manipulator



 

4. Our Mechanical engineering student Miss Akanksha Gholap print prototype model 

of Ship 

 

 

 
 

 

                                                Ship model 
 

5. Our Mechanical engineering student Miss Ashwini Pawar print prototype model of                                    

Tooth paste and tooth brush stand 
 

 

 

 
   

 

 

                                    Tooth paste and tooth brush stand 
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6. Our Mechanical engineering students Miss Sonawane Gitanjali print prototype model of                                    

Mobile stand 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Mobile stand 
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7. Our Mechanical engineering students manufacture prototype model of pick and place robot as a 

Mini project work  

1. Antrolikar Riya 

2. Deshmukh Priyanka 
 

 
 

 

 

 

 

 Pick and place Robot arm (Mini project) 


