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ABSTRACT PAGE 

 

OBJECTIVE:  

 To get the vocational training at South East Central Railway, Bilaspur (C.G.), and for gaining 

experiences about working culture and environment on technical aspects (related to PRS, UTS, 

RAILNET, etc.) along with overall experience. 

 

METHODOLOGY: 

 During the vocational training, the instructor imparted information related to Indian 

Railways in simple and clear language on training aspects by adopting vocational and 

exposition approach. The information given by him verbally was written down by all the 

trainees and saved in their notes. 

 During the training, all the trainees were taken to all the important places like office, 

workshop, store, control panel, and railway platform or junction for demonstration and 

inspection of important areas and their related equipment.  

 After submitting the written report of the information and knowledge gained by the trainee 

during their training periods, the trainees were provided with internship certificate. 

 

KEY OUTCOMES: 

 In this training and internship, the trainee got necessary and essential information about 

the relevant topics of the Electronics & Communication Engineering branch and the work 

culture and all the necessary aspects around the communication field. 

 We got a detailed understanding about the application, technical knowledge and field work 

of important points like UTS, PRS, IPIS, IPS, Battery Maintenance, OFC, RailNet, 

telephone exchange. 
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                                                                       Abstract  

 

During the course of my summer internship at IBYD Technologies Pvt Ltd as a robotics design engineer, 

I contributed to the development of an autonomous mobile robot (AMR) designed for warehouse 

automation. The project entailed a comprehensive approach, from conceptual design to functional 

prototyping, aimed at addressing both the technical and operational requirements of warehouse 

environments. The robot, intended to streamline material handling and sorting, was developed with an 

emphasis on efficient navigation, adaptability to multi-terrain surfaces, and real-time object detection 

for robust performance in dynamic environments. The initial phase of my work involved the creation of 

a Quality Function Deployment (QFD) and comprehensive benchmarking against existing solutions, to 

ensure that our product met competitive and operational standards. I further developed the component 

list and Bill of Materials (BOM), which detailed the cost-effective and technically sound components 

required for the robot's assembly. My work also encompassed the structural design of the robot, where 

I was responsible for both functional and aesthetic considerations, ensuring that the product’s design 

was optimized for operational efficiency, durability, and user appeal. This process included extensive 

product sketching and refinement of the Color, Material, and Finish (CMF) to align with modern 

industrial design trends. To visualize and validate the design, I created a detailed 3D model of the robot 

using Blender and proceeded to fabricate a 3D-printed prototype using Fusion 360. On the technical 

side, I worked extensively on the robot’s navigation system, simulating the Simultaneous Localization 

and Mapping (SLAM) algorithm using a 3D LiDAR sensor in MATLAB’s Robotics Toolbox. This 

enabled real-time, autonomous navigation and mapping of warehouse environments. Additionally, I 

developed an object detection system using an RGB camera and depth sensors, enabling the robot to 

accurately identify and interact with its surroundings. A key aspect of the robot's functionality was its 

ability to handle objects autonomously, which required the design of a robotic arm for picking and 

sorting tasks. I conducted the inverse kinematics calculations necessary for the arm’s precise 

movements, ensuring that it could effectively grasp and manipulate items within the warehouse. 

Moreover, the robot was designed to be compatible with multi-terrain environments, which led me to 

simulate its suspension system using Adams software to ensure stability and performance across varied 

surfaces. In terms of software development, I worked with ROS 2 and Gazebo for the simulation and 

integration of the robot’s systems. These tools were crucial for testing and optimizing the robot’s real-

time performance in complex environments. My efforts contributed to securing incubation for the 

product at two prestigious incubation centers in Tamil Nadu. Additionally, the robot was selected to 

represent our incubation center at an international automation conference, showcasing the product’s 

innovation and potential for real-world application in the logistics sector. This project provided 

invaluable experience in the interdisciplinary fields of robotics design, mechanical engineering, and 

automation, while also highlighting the importance of innovation and practical application in real-world. 
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ABSTRACT     
         
     
     
This report presents the key experiences and learnings from my industrial training in Indian Railways in 

the *Electronics and Communication* domain provided a comprehensive understanding of the 

communication systems and electronic technologies employed in one of the world’s largest railway 

networks. The primary focus was on the role of electronics and communication systems in ensuring 

efficient and safe railway operations, which included signal processing, communication protocols, and 

safety mechanisms.  
  

Throughout the internship, I was introduced to various technological aspects, including:  
*Railway Signaling Systems: Gained practical knowledge of modern electronic interlocking systems, 

automatic signaling, and the role of microprocessor-based signaling systems in managing train 

movements.  
*Communication Networks: Hands-on experience with railway communication systems such as VHF 

(Very High Frequency) and UHF (Ultra High Frequency) wireless networks, GSM-R (Global System for 

Mobile Communications – Railway), and optical fiber-based communication setups that ensure realtime 

communication between trains, control rooms, and stationmasters.  
*Train Control Systems: Studied the working of centralized traffic control (CTC) and automatic block 

signaling (ABS), focusing on how electronics and communication systems help improve operational 

efficiency and safety.  
 *Safety and Surveillance: Exposure to the role of electronic sensors, track circuits, and CCTV 

surveillance systems in enhancing railway security and safety. Observed how these technologies detect 

faults, monitor stations, and ensure passenger safety.  
 *Power Supply and Control Systems: Learned about the role of uninterrupted power supply (UPS) and  

control systems for signaling and telecommunication, ensuring reliability and availability of systems.  
  
The internship provided valuable exposure to the integration of electronics, communication, and 

automation in railway operations, enhancing my understanding of how modern technology plays a 

crucial role in the functioning of Indian Railways. The hands-on experience and interactions with 

industry experts significantly deepened my knowledge of practical applications in the electronics and 

communication field, which will aid in my future career endeavors.  
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                                       ABSTRACT 
 
 
 
 
During my internship at Indian Railways, I gained hands-on experience in a variety of digital and 
communication systems essential for railway operations. The primary focus of the internship was on the 
maintenance and networking of digital systems, including the Telephone Exchange and Optical Fibre 
Communication System. I worked closely with the Railnet infrastructure, ensuring smooth connectivity 
and maintaining the Quad Cable Communication System. 
Additionally, I gained insights into the Public Announcement System and explored the Passenger 
Reservation System (PRS) and Unreserved Ticketing System (UTS) operations. I was also introduced 
to Mobile Train Radio Communication, enhancing communication safety between trains and control 
centers. 
Furthermore, I familiarized myself with the e-office and Human Resource Management System 
(HRMS), key digital platforms streamlining railway operations. I learned about the Signal Interlocking 
System and basic signaling systems, which ensure the safe movement of trains. This internship provided 
me with a comprehensive understanding of modern communication, digital management, and signaling 
systems, equipping me with practical knowledge of railway infrastructure. 
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ABSTRACT 

 
 

 
 
 
This report presents the key experiences and learnings from my industrial training in Embedded 
Systems, Robotics, and Automation at MSME Durg. The training provided me with the opportunity to 
gain in-depth knowledge and practical experience in embedded systems, working with a variety of 
tools and platforms, including Keil, Proteus, Arduino IDE, and TIA Portal. 
Throughout the training, I was involved in several hands-on projects such as the development of an 
Obstacle Avoidance Robot, a Bluetooth-controlled robot, and a Multi-Mode Robot Car, along with 
systems like the Smart Shopping Cart and Water Level Detection System. These projects involved 
interfacing hardware components such as LEDs, LCDs, 7-segment displays, and various sensors 
including Ultrasonic, IR, DHT, and Gas Sensors, along with communication protocols like MQTT, 
COAP, WebSocket, Zigbee, and Bluetooth. 
Additionally, I explored Siemens PLC automation using the TIA Portal software. The experience 
significantly enhanced my technical skills in embedded systems, automation, and robotics, and 
allowed me to develop practical, real-world solutions applicable to various industries. 
The training has been instrumental in bridging the gap between theoretical knowledge and practical 
application and it has contributed greatly to my academic and professional development in the field of 
Electronics and Communication Engineering. 
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ABSTRACT

This report outline the comprehensive training program at Bharat Sanchar
Nigam Limited (BSNL),where I gained practical exposure to various aspects
of telecommunication.The training covered a range of technical subject
wireless communication, broadband network, fiber optics, switching
technologies and mobile communication system.
One of the core area of focus was how a telephone call is initiated and
successfully connected.
During the training ,we gained hand-on-hand experience in the Main
Distributive Function(MDF) which serves as the central hub for connecting
external customer lines to the exchange equipment. At the exchange level,the
Electronic Worldwide Switching Digital(EWSD) system plays a pivotal role
in call processsing. 
The visit to the Power Plant Room highlighted the critical importance of
power management in telecommunication.
In Switching Room, we learned how switching system are configured to
handle traffic, routing and signaling between exchanges.The training also
include the telecom exchanges where we studied the physical and functional
setup of exchanges.
The Fiber Optics formed another key area of focus ,where we study the
principle of fiber optics technology and its advantage over copper wiring.
The training also covered CDMA(Code Division Multiple Access) and GSM
(Global System for Mobile Communication). Currently, our whole Mobile
Communication system is based on GSM. It was 31st March 2002 when
BSNL started these GSM mobile and today it has provided almost 1.2
billions mobiles all over the country.
This training helped bridge theoretical knowledge with practical ,real-world
application in telecommunication.
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ABSTRACT 
 

      This report provides an overview of a four-week summer internship at Bharat Sanchar 

Nigam Limited (BSNL), focusing on basic telecommunications. The primary objective 

of the internship was to gain practical exposure to telecommunications systems, 

including network operations, maintenance, and troubleshooting techniques. 

 

      The methodology involved hands-on training in various aspects of telecom 

infrastructure, including the study of transmission systems, signal processing, and 

equipment operation. Participants engaged in site visits, workshops, and shadowing 

experienced professionals, facilitating a comprehensive understanding of the telecom 

environment. 

       

      Key outcomes of the training included enhanced technical skills in telecommunications, 

familiarity with BSNL's operational processes, and insights into industry best practices. 

The internship not only solidified theoretical knowledge but also fostered critical 

problem-solving abilities and teamwork skills, preparing interns for future careers in the 

telecom sector. Overall, this experience underscored the importance of practical training 

in developing a robust foundation for aspiring telecommunications professionals. 
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ABSTRACT 

 
 

 
 
 
This report presents the key experiences and learnings from my industrial training in Embedded 
Systems, Robotics, and Automation at MSME Durg. The training provided me with the opportunity to 
gain in-depth knowledge and practical experience in embedded systems, working with a variety of 
tools and platforms, including Keil, Proteus, Arduino IDE, and TIA Portal. 
Throughout the training, I was involved in several hands-on projects such as the development of an 
Obstacle Avoidance Robot, a Bluetooth-controlled robot, and a Multi-Mode Robot Car, along with 
systems like the Smart Shopping Cart and Water Level Detection System. These projects involved 
interfacing hardware components such as LEDs, LCDs, 7-segment displays, and various sensors 
including Ultrasonic, IR, DHT, and Gas Sensors, along with communication protocols like MQTT, 
COAP, WebSocket, Zigbee, and Bluetooth. 
Additionally, I explored Siemens PLC automation using the TIA Portal software. The experience 
significantly enhanced my technical skills in embedded systems, automation, and robotics, and 
allowed me to develop practical, real-world solutions applicable to various industries. 
The training has been instrumental in bridging the gap between theoretical knowledge and practical 
application and it has contributed greatly to my academic and professional development in the field of 
Electronics and Communication Engineering. 
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ABSTRACT 

 

This report presents a comprehensive overview of the industrial training undertaken at Rashtriya Ispat 

Nigam Limited (RINL), Visakhapatnam, focusing on the application of wireless technology in the 

plant's communication infrastructure. Wireless communication plays a pivotal role in ensuring 

smooth, real-time operations across various sectors of the steel plant. The report outlines the 

telecommunication facilities available at RINL and delves into the various communication systems 

employed, with special attention given to wireless technology, including Very High Frequency (VHF) 

communication systems. 

The training covered both theoretical and practical aspects of telecommunication and wireless 

systems, exploring how these technologies are integrated within the operational framework of RINL. 

The significance of reliable wireless communication for plant operations, safety, and productivity was 

emphasized throughout the training. 

Key topics include: 

• Introduction to Visakhapatnam Steel Plant (VSP): Overview of the plant’s operations and 

the critical need for efficient communication. 

• Telecommunication Facilities at VSP: A detailed look into the wired and wireless 

communication infrastructure. 

• Introduction to Communication: Basics of communication theory relevant to industrial 

applications. 

• Wireless Communication Systems: Analysis of wireless systems deployed in RINL, 

including their design, implementation, and operational efficiency. 

• VHF Communication Systems: In-depth coverage of VHF systems and their role in 

maintaining secure and uninterrupted communication across the plant. 

• Test Equipment: Overview of the tools and test equipment used to ensure optimal 

performance of communication systems. 

The report concludes by highlighting the vital role that wireless technology plays in the efficiency and 

safety of large-scale industrial operations like RINL, Vizag. Insights gained from this industrial 

training have significantly deepened the understanding of telecommunication and wireless systems in 

a real-world industrial environment. 
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Abstract 

This internship report presents my experiences and insights gained during my tenure at South 
East Central Railway, focusing on several key technical areas: Unified Ticketing System 
(UTS), Passenger Reservation System (PRS), Integrated Passenger Information System 
(IPIS), telephone exchange operations, RailNet infrastructure, Optical Fiber Communication 
(OFC), battery maintenance, and Integrated Power Supply (IPS) systems. 

The report begins with an overview of each system's functionality and significance in 
improving operational efficiency and enhancing the passenger experience. I engaged in 
hands-on training and observation, which allowed me to understand the technical processes 
involved in maintaining and troubleshooting these systems. For example, I learned how UTS 
streamlines ticketing, while PRS enhances reservation accuracy and customer service. 

Additionally, I explored the workings of the telephone exchange and RailNet, which facilitate 
communication and data transfer within the railway network. My work with OFC highlighted 
its role in providing reliable internet connectivity, while the battery maintenance and IPS 
systems underscored the importance of power reliability in operations. 

Throughout my internship, I encountered various challenges, including technical limitations 
and issues related to system integration. I have included recommendations for improving 
system reliability and service delivery, which could further enhance operational efficiency. 

Ultimately, this internship deepened my understanding of railway operations and underscored 
the vital role of technology in modernizing railway services, preparing me for a future career 
in this dynamic field. 
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ABSTARCT: 
 
Goals: 

 

To impart both theoretical and practical understanding of computer numerical control (CNC) systems 

to the attendees. 

to improve participants' proficiency with CNC machine programming and operation. 

to increase manufacturing operations' efficiency and productivity. 

 

Techniques: 

 

Theoretical Sessions: Talks on safety procedures, programming languages, machine components, and 

CNC principles. 

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe 

machines. 

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical 

assignments. 

Case Studies: To demonstrate the use of CNC technology, real-world examples were discussed. 

 

Principal Results: 

 

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and 

CNC concepts. 

Enhanced Competencies: Participants gained expertise in utilizing CNC hardware and software for 

various manufacturing jobs. Confidence Boosted: Participants' self-assurance in their aptitude to handle 

and troubleshoot CNC equipment increased. 

Enhanced Productivity: Participants gained knowledge on how to optimize CNC procedures to cut waste 

and increase productivity. 

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols. 

All things considered, the CNC systems training program was effective in reaching its goals and giving 

participants the tools they needed to succeed in careers using CNCs. 
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ABSTARCT: 
 
Goals: 

 

To impart both theoretical and practical understanding of computer numerical control (CNC) systems 

to the attendees. 

to improve participants' proficiency with CNC machine programming and operation. 

to increase manufacturing operations' efficiency and productivity. 

 

Techniques: 

 

Theoretical Sessions: Talks on safety procedures, programming languages, machine components, and 

CNC principles. 

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe 

machines. 

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical 

assignments. 

Case Studies: To demonstrate the use of CNC technology, real-world examples were discussed. 

 

Principal Results: 

 

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and 

CNC concepts. 

Enhanced Competencies: Participants gained expertise in utilizing CNC hardware and software for 

various manufacturing jobs. Confidence Boosted: Participants' self-assurance in their aptitude to handle 

and troubleshoot CNC equipment increased. 

Enhanced Productivity: Participants gained knowledge on how to optimize CNC procedures to cut waste 

and increase productivity. 

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols. 

All things considered, the CNC systems training program was effective in reaching its goals and giving 

participants the tools they needed to succeed in careers using CNCs. 
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ABSTRACT 

 
Study of PLC in CNC Machine: 
 
This project focuses on the integration and study of Programmable Logic Controllers (PLC) in CNC 

(Computer Numerical Control) machines. PLCs are critical components in modern industrial automation, 

providing precise control and real-time monitoring of machine operations. The goal of this study is to 

analyze the role of PLCs in enhancing the functionality, efficiency, and flexibility of CNC machines. 

 

The research will explore how PLCs are used to automate the control of various machine components, 

such as motors, spindles, coolant systems, and tool changers, improving operational speed, safety, and 

precision. The study will investigate the architecture of PLC systems, their communication with CNC 

machine controllers, and how they execute real-time instructions for machining tasks. 

 

This project will involve practical experiments, where a CNC machine is integrated with a PLC system. 

The focus will be on programming the PLC for tasks such as sequence control, interlocking, and handling 

input/output operations for machining processes. The study will also evaluate the impact of PLCs on 

machine downtime, cycle times, and overall productivity. 

 

Through data collection and analysis, the project will identify the benefits of using PLCs in CNC machines, 

such as improved reliability, reduced human intervention, and faster response times. Additionally, the 

research will explore the scalability and flexibility of PLCs in adapting to complex, customized 

manufacturing processes. 

 

The outcomes of this study will provide valuable insights for manufacturers and engineers, showing how 

PLC integration can lead to more intelligent and efficient CNC machine operation. It will also highlight 

the importance of PLC programming in achieving automation goals in the manufacturing industry, 

contributing to cost reduction and increased production efficiency. 

 



 

INDUSTRIALTRAINING REPORT  

On 

CNC SYSTEM 

Submitted in the partial fulfillment for the award of the 

Degree of Bachelor of Technology 

In 

Electronics and Communication Engineering  

By 

Dasari Saivardhan Naidu 

21030117 

  B.Tech. VII Semester 

 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING SCHOOL 
OF STUDIES IN ENGINEERING AND TECHNOLOGY, GURU GHASIDAS 

VISHWAVIDYALAYA, BILASPUR, CHHATTISGARH 
SESSION:2024-25 

 
 
 
 
 
 

 



 



ABSTARCT: 
 
Goals: 

 

To impart both theoretical and practical understanding of computer numerical control (CNC) systems 

to the attendees. 

to improve participants' proficiency with CNC machine programming and operation. 

to increase manufacturing operations' efficiency and productivity. 

 

Techniques: 

 

Theoretical Sessions: Talks on safety procedures, programming languages, machine components, and 

CNC principles. 

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe 

machines. 

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical 

assignments. 

Case Studies: To demonstrate the use of CNC technology, real-world examples were discussed. 

 

Principal Results: 

 

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and 

CNC concepts. 

Enhanced Competencies: Participants gained expertise in utilizing CNC hardware and software for 

various manufacturing jobs. Confidence Boosted: Participants' self-assurance in their aptitude to handle 

and troubleshoot CNC equipment increased. 

Enhanced Productivity: Participants gained knowledge on how to optimize CNC procedures to cut waste 

and increase productivity. 

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols. 

All things considered, the CNC systems training program was effective in reaching its goals and giving 

participants the tools they needed to succeed in careers using CNCs. 
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ABSTRACT 
 
 

 
This report takes a pedagogical stance in demonstrating how results from theoretical 
computer science may be applied to yield significant insight into the behavior of the 
devices computer systems engineering practice seeks to put in place, and that this is 
immediately attainable with the present state of the art. 
 
The focus for this detailed study is provided by the type of solid state signaling and 
various communication systems currently being deployed throughout mainline 
railways. Safety and system reliability concerns dominate in this domain. With such 
motivation, two issues are tackled: the special problem of software quality assurance in 
these data-driven control systems, and the broader problem of design dependability. In 
the former case, the analysis is directed towards proving safety properties of the 
geographic data which encode the control logic for the railway interlocking; the latter 
examines the fidelity of the communication protocols upon which the distributed 
control system depends. 
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ABSTRACT 
 
Study of PLC in CNC Machine: 
 
This project focuses on the integration and study of Programmable Logic Controllers (PLC) in CNC 

(Computer Numerical Control) machines. PLCs are critical components in modern industrial automation, 

providing precise control and real-time monitoring of machine operations. The goal of this study is to 

analyze the role of PLCs in enhancing the functionality, efficiency, and flexibility of CNC machines. 

 

The research will explore how PLCs are used to automate the control of various machine components, 

such as motors, spindles, coolant systems, and tool changers, improving operational speed, safety, and 

precision. The study will investigate the architecture of PLC systems, their communication with CNC 

machine controllers, and how they execute real-time instructions for machining tasks. 

 

This project will involve practical experiments, where a CNC machine is integrated with a PLC system. 

The focus will be on programming the PLC for tasks such as sequence control, interlocking, and handling 

input/output operations for machining processes. The study will also evaluate the impact of PLCs on 

machine downtime, cycle times, and overall productivity. 

 

Through data collection and analysis, the project will identify the benefits of using PLCs in CNC machines, 

such as improved reliability, reduced human intervention, and faster response times. Additionally, the 

research will explore the scalability and flexibility of PLCs in adapting to complex, customized 

manufacturing processes. 

 

The outcomes of this study will provide valuable insights for manufacturers and engineers, showing how 

PLC integration can lead to more intelligent and efficient CNC machine operation. It will also highlight 

the importance of PLC programming in achieving automation goals in the manufacturing industry, 

contributing to cost reduction and increased production efficiency. 
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ABSTRACT 

 
 

In this project, we present the design and simulation of a hybrid full adder utilizing LT Spice, a widely-
used electronic circuit simulation tool. The full adder, a fundamental building block in digital 
electronics, performs the arithmetic sum of three input bits, producing a sum and a carry output. Our 
design incorporates a hybrid approach, combining both CMOS and transmission gate logic to leverage 
the advantages of both technologies. CMOS logic provides robustness and low static power 
consumption, while transmission gate logic offers high-speed operation and reduced transistor count. 
This hybrid methodology aims to optimize the trade-offs between speed, power consumption, and area, 
which are critical factors in modern VLSI (Very-Large-Scale Integration) design. In conclusion, this 
project   highlights the potential of hybrid logic designs in enhancing the performance of digital 
arithmetic  circuits. The use of LT Spice for simulation provides valuable insights into the behavior of 
the full adder, facilitating the design of more efficient and effective computational systems. Future work 
will focus on scaling the design for integration into larger arithmetic units and exploring further 
optimizations for specific application requirements. Key words: hybrid full adder, digital design, ltspice 
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ABSTRACT: 
 

Goals 

Enhance controllers' understanding of real-time communication technologies and related applications. 

Boost the troubleshooting and optimization capabilities of controllers for real-time communication 

networks. 

Give controllers the tools they need to successfully execute real-time communication solutions. 

Techniques 

 

Theoretical Sessions 

Detailed lectures on the fundamentals, protocols, and underlying technologies of real-time 

communication (e.g., TCP, UDP, RTP). 

Practical Workshops: To enhance theoretical understanding, practical activities are conducted using 

simulation technologies and real-world circumstances. 

Case Studies: An examination of actual communication problems and their fixes to offer useful advice. 

Question and Answer Sessions: Opportunities for people to express uncertainties and ask questions. 

 

Key Outcomes 

Enhanced Technical Understanding The concepts, protocols, and applications of real-time 

communication were thoroughly understood by the participants. 

Enhanced Troubleshooting Skills: Controllers acquired practical methods for identifying and fixing 

communication problems. 

Improved System Optimization: Participants gained the capacity to maximize the performance and 

dependability of real-time communication systems. 

Practical Implementation Skills: In order to create and implement real-time communication solutions, 

controllers had to acquire these skills. 

Possibilities for Networking: The training gave attendees a way to get in touch with colleagues and 

business leaders. 
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ABSTRACT

In the dynamic realm of modern manufacturing, Computer Numerical Control (CNC)

systems stand as technological vanguards, revolutionizing the way we shape, cut, and mold

materials. This abstract navigates the transformative impact of utilizing CNC systems,

exploring their introduction, generational evolution, programming intricacies, functional

dynamics, and the pivotal role of drives.

Witness the evolution of CNC systems across generations, from their humble beginnings to

the sophisticated technologies that define the present era. Uncover the technological

milestones that have propelled CNC systems to the forefront of precision machining.

Delve into the intricate world of CNC programming, where lines of code translate into the

graceful dance of cutting tools. Understand the languages that command CNC machines and

the artistry involved in programming paths that bring designs to life.

Unravel the inner workings of CNC systems during operation. From the meticulous

movements of cutting tools to the coordination of axes, grasp the functional dynamics that

ensure unparalleled accuracy and repeatability in the manufacturing process.

Explore the critical role of drives in driving CNC precision. Understand how motors and

drive systems work in harmony to execute intricate movements, ensuring the seamless

translation of digital instructions into physical precision on the shop floor.
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ABSTRACT 

This internship report presents my experiences and insights gained during my tenure at South 

East Central Railway, focusing on several key technical areas: Unified Ticketing System 

(UTS), Passenger Reservation System (PRS), Integrated Passenger Information System 

(IPIS), telephone exchange operations, RailNet infrastructure, Optical Fiber Communication 

(OFC), battery maintenance, and Integrated Power Supply (IPS) systems. 

The report begins with an overview of each system's functionality and significance in 

improving operational efficiency and enhancing the passenger experience. I engaged in 

hands-on training and observation, which allowed me to understand the technical processes 

involved in maintaining and troubleshooting these systems. For example, I learned how UTS 

streamlines ticketing, while PRS enhances reservation accuracy and customer service. 

Additionally, I explored the workings of the telephone exchange and RailNet, which facilitate 

communication and data transfer within the railway network. My work with OFC highlighted 

its role in providing reliable internet connectivity, while the battery maintenance and IPS 

systems underscored the importance of power reliability in operations. 

Throughout my internship, I encountered various challenges, including technical limitations 

and issues related to system integration. I have included recommendations for improving 

system reliability and service delivery, which could further enhance operational efficiency. 

Ultimately, this internship deepened my understanding of railway operations and underscored 

the vital role of technology in modernizing railway services, preparing me for a future career 

in this dynamic field. 
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ABSTARCT: 
 
Goals: 

 

To impart both theoretical and practical understanding of computer numerical control (CNC) systems 

to the attendees. 

to improve participants' proficiency with CNC machine programming and operation. 

to increase manufacturing operations' efficiency and productivity. 

 

Techniques: 

 

Theoretical Sessions: Talks on safety procedures, programming languages, machine components, and 

CNC principles. 

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe 

machines. 

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical 

assignments. 

Case Studies: To demonstrate the use of CNC technology, real-world examples were discussed. 

 

Principal Results: 

 

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and 

CNC concepts. 

Enhanced Competencies: Participants gained expertise in utilizing CNC hardware and software for 

various manufacturing jobs. Confidence Boosted: Participants' self-assurance in their aptitude to handle 

and troubleshoot CNC equipment increased. 

Enhanced Productivity: Participants gained knowledge on how to optimize CNC procedures to cut waste 

and increase productivity. 

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols. 

All things considered, the CNC systems training program was effective in reaching its goals and giving 

participants the tools they needed to succeed in careers using CNCs. 
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ABSTRACT 

 

OBJECTIVE:  

 To get the vocational training at South East Central Railway, Bilaspur (C.G.), and for gaining 

experiences about working culture and environment on technical aspects (related to PRS, UTS, 

RAILNET, etc.) along with overall experience. 

 

METHODOLOGY: 

 During the vocational training, the instructor imparted information related to Indian 

Railways in simple and clear language on training aspects by adopting vocational and 

exposition approach. The information given by him verbally was written down by all the 

trainees and saved in their notes. 

 During the training, all the trainees were taken to all the important places like office, 

workshop, store, control panel, and railway platform or junction for demonstration and 

inspection of important areas and their related equipment.  

 After submitting the written report of the information and knowledge gained by the trainee 

during their training periods, the trainees were provided with internship certificate. 

 

KEY OUTCOMES: 

 In this training and internship, the trainee got necessary and essential information about 

the relevant topics of the Electronics & Communication Engineering branch and the work 

culture and all the necessary aspects around the communication field. 

 We got a detailed understanding about the application, technical knowledge and field work 

of important points like UTS, PRS, IPIS, IPS, Battery Maintenance, OFC, RailNet, 

telephone exchange. 
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ABSTARCT: 
 
Goals: 

 

To impart both theoretical and practical understanding of computer numerical control (CNC) systems 

to the attendees. 

to improve participants' proficiency with CNC machine programming and operation. 

to increase manufacturing operations' efficiency and productivity. 

 

Techniques: 

 

Theoretical Sessions: Talks on safety procedures, programming languages, machine components, and 

CNC principles. 

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe 

machines. 

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical 

assignments. 

Case Studies: To demonstrate the use of CNC technology, real-world examples were discussed. 

 

Principal Results: 

 

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and 

CNC concepts. 

Enhanced Competencies: Participants gained expertise in utilizing CNC hardware and software for 

various manufacturing jobs. Confidence Boosted: Participants' self-assurance in their aptitude to handle 

and troubleshoot CNC equipment increased. 

Enhanced Productivity: Participants gained knowledge on how to optimize CNC procedures to cut waste 

and increase productivity. 

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols. 

All things considered, the CNC systems training program was effective in reaching its goals and giving 

participants the tools they needed to succeed in careers using CNCs. 
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ABSTRACT 

 

I Maitri Mahak, did my summer internship at National Institute of Technology, Patna (NIT-P) 

under the supervision of Dr. Gaurav Varshney. My domain of work was electromagnetism 

where I learnt to work on CST Studio Suite software for designing and simulation of EM 

Absorber in Terahertz (THz) spectrum. An absorber was designed which gave both broadband 

and narrowband absorption spectrum upon varying conductivity of the VO2 resonator and 

studied the thermally switchable response between the broad and narrowband spectrum. The 

absorber design was evolved in such a way that is can remain polarization insensitive. The 

Brewster Effect was also studied in the insulating phase and it was concluded that it generates 

multiple absorption peaks in the insulating phase. 

In the course of my internship, I along with my supervisor published a paper for the journal 

IEEE Transaction of Plasma Science (IEEE-TPS).  
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ABSTRACT

This project report investigates the critical role of Programmable Logic Controllers (PLC) in

enhancing the automation, precision, and efficiency of Computer Numerical Control (CNC)

machines, which are essential in modern industrial manufacturing. CNC machines are widely used

for machining operations such as milling, drilling, and turning, and the integration of PLC systems

has significantly improved their performance and flexibility.

The report delves into the architecture and working principles of both CNC and PLC systems,

exploring how PLCs are employed to automate complex machine functions such as axis movements,

tool positioning, spindle control, and safety interlocks. The flexibility of PLCs allows for the

customization of CNC machine operations through ladder logic programming, making the system

adaptable to different manufacturing needs. This results in improved operational accuracy, optimized

cycle times, and enhanced safety protocols.

In this study, we analyze the communication interface between PLCs and CNC controllers, focusing

on how PLCs enable real-time monitoring and control of machine processes. Case studies of

industrial applications demonstrate the tangible benefits of PLCs in CNC machines, including

increased throughput, minimized machine downtime, and easier system upgrades.

In conclusion, the study highlights that the integration of PLCs in CNC machines is indispensable

for achieving high-performance manufacturing, and recommends adopting advanced PLC

programming techniques to fully leverage the capabilities of modern CNC systems in the evolving

industrial landscape.
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                                                               ABSTRACT 
 
 
 

 
This report presents an evaluation of industrial training at South East Central Railway, Bilaspur (C.G.), 

aimed at gaining technical knowledge on systems such as the Passenger Reservation System (PRS), 

Unreserved Ticketing System (UTS), and RailNet. The training, delivered in a straightforward manner, 

allowed trainees to document the information while visiting key locations such as workshops, control 

panels, and railway platforms for hands-on experience. Upon submitting reports, trainees received 

internship certificates. The key outcomes of the training included practical insights into systems like 

UTS, PRS, Integrated Passenger Information System (IPIS), battery maintenance, optical fiber 

communication (OFC), and telephone exchanges. This experience provided valuable knowledge and 

skills in communication technology, laying a strong foundation for future work in electronics and 

communication engineering.  
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ABSTARCT: 
 
Goals: 

 

To impart both theoretical and practical understanding of computer numerical control (CNC) systems 

to the attendees .Work and role of PLC  in CNC  machine. 

Industrialazation has triggered advances in technology all over the world and has placed the need for 

machine tools to be controlled to very high levels of accuracy. 

The basic advantage of this over conventional machines is the flexibility being offered by the CNC 

system. 

Techniques: 

 

Theoretical Sessions: Talks on safety procedures, programming languages, machine components, and 

CNC principles. In addition ,tool magazines and automatic tool changers. 

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe 

machines. Work  of PLC system and wiring of CNC machines. 

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical 

assignments.  

Case Studies: To demonstrate the use of CNC technology, real-world examples were discussed. To 

perform logical decision of PLC making for industrial control applications. 

 

Principal Results: 

 

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and 

CNC concepts. 

Enhanced Competencies: Participants gained expertise in utilizing CNC hardware and software for 

various manufacturing jobs. Confidence Boosted: Participants' self-assurance in their aptitude to handle 

and troubleshoot CNC equipment increased. 

Enhanced Productivity: Participants gained knowledge on how to optimize CNC procedures to cut waste 

and increase productivity. 

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols. 

All things considered, the CNC systems training program was effective in reaching its goals and giving 

participants the tools they needed to succeed in careers using CNCs. 

Participants gained knowledge on PLC role on machine. 

Participants gained knowledge on how machines and coding are related. 

 



 

INDUSTRIALTRAINING REPORT  

On 

BILASPUR DIVISION OF SOUTH 

EAST CENTRAL RAILWAY 

Submitted in the partial fulfillment for the award of the 

Degree of Bachelor of Technology 

In 

Electronics and Communication Engineering  

By 

Nabed Ahmad 

21030134 

B.Tech. VII Semester 

 

 

 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

SCHOOL OF STUDIES IN ENGINEERING AND TECHNOLOGY 

GURU GHASIDAS VISHWAVIDYALAYA ,BILASPUR(C.G.) 

SESSION:2024-25 
 
 
 
 
 
 

 



ABSTRACT 
 
 

 
This report takes a pedagogical stance in demonstrating how results from theoretical 
computer science may be applied to yield significant insight into the behavior of the 
devices computer systems engineering practice seeks to put in place, and that this is 
immediately attainable with the present state of the art. 
 
The focus for this detailed study is provided by the type of solid state signaling and 
various communication systems currently being deployed throughout mainline 
railways. Safety and system reliability concerns dominate in this domain. With such 
motivation, two issues are tackled: the special problem of software quality assurance in 
these data-driven control systems, and the broader problem of design dependability. In 
the former case, the analysis is directed towards proving safety properties of the 
geographic data which encode the control logic for the railway interlocking; the latter 
examines the fidelity of the communication protocols upon which the distributed 
control system depends. 
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ABSTRACT 

A succinct overview of the goals, procedures, findings, and recommendations. 

Emphasize the study's importance and possible effects on content-based music retrieval using 

recommended instruments or music recommendation systems. 

Keywords Supervised Learning, KNN, SVM, Machine Learning, Model accuracy, Classification  

Analysis 

The rapid development of digital music technologies has revolutionized the production, sharing, 

and consumption of music. The demand for efficient techniques to arrange and classify music 

has increased due to the rapid expansion of online music libraries and streaming services. Music 

genre classification is an essential component of recommendation systems, facilitating effective 

music retrieval, and increasing user experience. It entails grouping music songs into preset 

genres. 

 

Music classification has historically been dependent on human judgment and labor-intensive, 

subjective manual tagging. Machine learning, on the other hand, has completely changed this 

industry by providing automated methods that can evaluate big datasets more quickly and 

accurately. Support Vector Machine (SVM) and k-Nearest Neighbors (KNN) are two of the 

machine learning techniques that are currently in use. 

A . Music genre Classification  

A previous study provided an approach to achieve musical genre categorization by using a 

support vector machine (SVM) to create the best possible classifier. Mel-frequency cepstral 

coefficients (MFCC) are widely employed as support vector machines (SVM) feature vectors for 

music genre classification. 

 While melody is one of the most important indicators for understanding music data properties, 

melody is not always a good fit to be used as a feature vector for categorizing different genres of 

music. It also helps to think about the instruments that are typically connected to each genre in 

order to improve the classification of genres. As an illustration: 



Rock: drums, bass guitar, and electric guitar 

Pop: Electric guitar, keyboard, synthesizer 

Jazz: piano, double bass, trumpet, and saxophone 

Classical: Piano, cello, violin, and orchestral parts 

Country: fiddle, banjo, and acoustic guitar. 

Provides more background information so that the musical traits connected to each genre can be 

understood in more detail. 

 This method of capturing the distinctive timbres and textures that characterize different musical 

styles may result in enhanced categorization accuracy. 

B.Musical Synopsis    

Because it lowers the computational burden of evaluating huge audio files, music summarizing is 

essential for effective genre classification. 

 In order to compute feature vectors like Mel-frequency cepstral coefficients (MFCCs), it entails 

extracting representative segments from music data.  

Using a clustering technique, comparable frames are grouped together, and the longest segment 

is summarized by the label that appears most frequently. This method usually finds recurring 

elements, such popular music guitar riffs, which are often excerpts from previous sections of a 

song. By adding typical instruments from each genresuch as saxophones in jazz or 

electric guitars in rockalgorithms like SVM and KNN can be more accurately 

classified, offering insightful information about the unique qualities of different 

musical genres. 
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ABSTRACT

This report presents the key experiences and learnings from my industrial training in Embedded
Systems, Robotics, and Automation at MSME Durg. The training provided me with the opportunity to
gain in-depth knowledge and practical experience in embedded systems, working with a variety of
tools and platforms, including Keil, Proteus, Arduino IDE, and TIA Portal.

Throughout the training, I was involved in several hands-on projects such as the development of
an Obstacle Avoidance Robot, a Bluetooth-controlled robot, and a Multi-Mode Robot Car, along
with systems like the Smart Shopping Cart and Water Level Detection System. These projects
involved interfacing hardware components such as LEDs, LCDs, 7-segment displays, and various
sensors including Ultrasonic, IR, DHT, and Gas Sensors, along with communication protocols like
MQTT, COAP, WebSocket, Zigbee, and Bluetooth.

Additionally, I explored Siemens PLC automation using the TIA Portal software. The experience
significantly enhanced my technical skills in embedded systems, automation, and robotics, and
allowed me to develop practical, real-world solutions applicable to various industries.

The training has been instrumental in bridging the gap between theoretical knowledge and practical
application and it has contributed greatly to my academic and professional development in the field
of Electronics and Communication Engineering.
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                                                               ABSTRACT 
 
 
 

 
This report presents an evaluation of industrial training at South East Central Railway, Bilaspur (C.G.), 

aimed at gaining technical knowledge on systems such as the Passenger Reservation System (PRS), 

Unreserved Ticketing System (UTS), and RailNet. The training, delivered in a straightforward manner, 

allowed trainees to document the information while visiting key locations such as workshops, control 

panels, and railway platforms for hands-on experience. Upon submitting reports, trainees received 

internship certificates. The key outcomes of the training included practical insights into systems like 

UTS, PRS, Integrated Passenger Information System (IPIS), battery maintenance, optical fiber 

communication (OFC), and telephone exchanges. This experience provided valuable knowledge and 

skills in communication technology, laying a strong foundation for future work in electronics and 

communication engineering.  
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Industrial Training Report   
 

   
 

                                 ABSTRACT 
 

This industrial training report provides an overview of the experiences and learning outcomes 

gained during a practical training program at a steel manufacturing plant. The training aimed to 

familiarize participants with the operational processes, safety protocols, and quality control 

measures integral to steel production. Key areas of focus included the various stages of production, 

such as raw material handling, smelting, refining, and casting, as well as the application of modern 

technologies in enhancing efficiency and sustainability. 

Through hands-on experience and observations, insights were gained into the challenges faced by 

the industry, including environmental considerations and energy consumption. The report 

highlights the importance of adhering to safety regulations to ensure a secure working environment. 

Furthermore, it discusses the significance of teamwork and effective communication in 

maintaining operational excellence. Overall, this training provided a comprehensive understanding 

of the steel production process and the critical role it plays in the global economy. 
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Abstract 

This internship report presents my experiences and insights gained during my tenure at South 
East Central Railway, focusing on several key technical areas: Unified Ticketing System 
(UTS), Passenger Reservation System (PRS), Integrated Passenger Information System 
(IPIS), telephone exchange operations, RailNet infrastructure, Optical Fiber Communication 
(OFC), battery maintenance, and Integrated Power Supply (IPS) systems. 

The report begins with an overview of each system's functionality and significance in 
improving operational efficiency and enhancing the passenger experience. I engaged in 
hands-on training and observation, which allowed me to understand the technical processes 
involved in maintaining and troubleshooting these systems. For example, I learned how UTS 
streamlines ticketing, while PRS enhances reservation accuracy and customer service. 

Additionally, I explored the workings of the telephone exchange and RailNet, which facilitate 
communication and data transfer within the railway network. My work with OFC highlighted 
its role in providing reliable internet connectivity, while the battery maintenance and IPS 
systems underscored the importance of power reliability in operations. 

Throughout my internship, I encountered various challenges, including technical limitations 
and issues related to system integration. I have included recommendations for improving 
system reliability and service delivery, which could further enhance operational efficiency. 

Ultimately, this internship deepened my understanding of railway operations and underscored 
the vital role of technology in modernizing railway services, preparing me for a future career 
in this dynamic field. 
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ABSTRACT

This internship report presents my experiences and insights gained during my tenure

at South East Central Railway, focusing on several key technical areas: Unified

Ticketing System (UTS), Passenger Reservation System (PRS), Integrated Passenger

Information System (IPIS), telephone exchange operations, RailNet infrastructure,

Optical Fiber Communication (OFC), battery maintenance, and Integrated Power

Supply (IPS) systems.

The report begins with an overview of each system's functionality and significance in

improving operational efficiency and enhancing the passenger experience. I engaged

in hands-on training and observation, which allowed me to understand the technical

processes involved in maintaining and troubleshooting these systems. For example,

I learned how UTS streamlines ticketing, while PRS enhances reservation accuracy

and customer service.

Additionally, I explored the workings of the telephone exchange and RailNet, which

facilitate communication and data transfer within the railway network. My work with

OFC highlighted its role in providing reliable internet connectivity, while the battery

maintenance and IPS systems underscored the importance of power reliability in

operations.

Throughout my internship, I encountered various challenges, including technical

limitations and issues related to system integration. I have included

recommendations for improving system reliability and service delivery, which could

further enhance operational efficiency.

Ultimately, this internship deepened my understanding of railway operations and

underscored the vital role of technology in modernizing railway services, preparing

me for a future career in this dynamic field.
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                                                               ABSTRACT 
 
 
 

 
This report presents an evaluation of industrial training at South East Central Railway, Bilaspur (C.G.), 

aimed at gaining technical knowledge on systems such as the Passenger Reservation System (PRS), 

Unreserved Ticketing System (UTS), and RailNet. The training, delivered in a straightforward manner, 

allowed trainees to document the information while visiting key locations such as workshops, control 

panels, and railway platforms for hands-on experience. Upon submitting reports, trainees received 

internship certificates. The key outcomes of the training included practical insights into systems like 

UTS, PRS, Integrated Passenger Information System (IPIS), battery maintenance, optical fiber 

communication (OFC), and telephone exchanges. This experience provided valuable knowledge and 

skills in communication technology, laying a strong foundation for future work in electronics and 

communication engineering.  
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ABSTRACT PAGE 

 

OBJECTIVE:  

 To get the vocational training at South East Central Railway, Bilaspur (C.G.), and for gaining 

experiences about working culture and environment on technical aspects (related to PRS, UTS, 

RAILNET, etc.) along with overall experience. 

 

METHODOLOGY: 

 During the vocational training, the instructor imparted information related to Indian 

Railways in simple and clear language on training aspects by adopting vocational and 

exposition approach. The information given by him verbally was written down by all the 

trainees and saved in their notes. 

 During the training, all the trainees were taken to all the important places like office, 

workshop, store, control panel, and railway platform or junction for demonstration and 

inspection of important areas and their related equipment.  

 After submitting the written report of the information and knowledge gained by the trainee 

during their training periods, the trainees were provided with internship certificate. 

 

KEY OUTCOMES: 

 In this training and internship, the trainee got necessary and essential information about 

the relevant topics of the Electronics & Communication Engineering branch and the work 

culture and all the necessary aspects around the communication field. 

 We got a detailed understanding about the application, technical knowledge and field work 

of important points like UTS, PRS, IPIS, IPS, Battery Maintenance, OFC, RailNet, 

telephone exchange. 
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ABSTRACT 
 
 

This report presents the key experiences and learnings from my industrial training in Indian Railways in 
the *Electronics and Communication* domain provided a comprehensive understanding of the 
communication systems and electronic technologies employed in one of the world’s largest railway 
networks. The primary focus was on the role of electronics and communication systems in ensuring 
efficient and safe railway operations, which included signal processing, communication protocols, and 
safety mechanisms. 

 
Throughout the internship, I was introduced to various technological aspects, including: 
*Railway Signaling Systems: Gained practical knowledge of modern electronic interlocking systems, 
automatic signaling, and the role of microprocessor-based signaling systems in managing train 
movements. 
*Communication Networks: Hands-on experience with railway communication systems such as VHF 
(Very High Frequency) and UHF (Ultra High Frequency) wireless networks, GSM-R (Global System for 
Mobile Communications – Railway), and optical fiber-based communication setups that ensure realtime 
communication between trains, control rooms, and stationmasters. 
*Train Control Systems: Studied the working of centralized traffic control (CTC) and automatic block 
signaling (ABS), focusing on how electronics and communication systems help improve operational 
efficiency and safety. 
*Safety and Surveillance: Exposure to the role of electronic sensors, track circuits, and CCTV 
surveillance systems in enhancing railway security and safety. Observed how these technologies detect 
faults, monitor stations, and ensure passenger safety. 
*Power Supply and Control Systems: Learned about the role of uninterrupted power supply (UPS) and 

control systems for signaling and telecommunication, ensuring reliability and availability of systems. 
 
The internship provided valuable exposure to the integration of electronics, communication, and 
automation in railway operations, enhancing my understanding of how modern technology plays a 
crucial role in the functioning of Indian Railways. The hands-on experience and interactions with 
industry experts significantly deepened my knowledge of practical applications in the electronics and 
communication field, which will aid in my future career endeavors. 
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ABSTRACT 
 
 
 
 
 
This report presents the key experiences and learnings from my industrial training in Embedded 
Systems, Robotics, and Automation at MSME Durg. The training provided me with the opportunity to 
gain in-depth knowledge and practical experience in embedded systems, working with a variety of tools 
and platforms, including Keil, Proteus, Arduino IDE, and TIA Portal. 
Throughout the training, I was involved in several hands-on projects such as the development of an 
Obstacle Avoidance Robot, a Bluetooth-Controlled Robot, and a Multi-Mode Robot Car, along with 
systems like the Smart Shopping Cart and Water Level Detection System. These projects involved 
interfacing hardware components such as LEDs, LCDs, 7-segment displays, and various sensors 
including Ultrasonic, IR, DHT, and Gas Sensors, along with communication protocols like MQTT, 
COAP, WebSocket, Zigbee, and Bluetooth. 
Additionally, I explored Siemens PLC automation using the TIA Portal software. The experience 
significantly enhanced my technical skills in embedded systems, automation, and robotics, and allowed 
me to develop practical, real-world solutions applicable to various industries. 
The training has been instrumental in bridging the gap between theoretical knowledge and practical 
application, and it has contributed greatly to my academic and professional development in the field of 
Electronics and Communication Engineering. 
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Abstract 

 

This internship report documents my experience at Vizag Steel Plant, where I worked on a 

project related to wireless (very high frequency) communication. The plant's vast and 

complex operations rely heavily on effective communication systems, and my project 

aimed to explore the application of wireless communication technologies in this context. 

 

such as radios, antennas, and repeaters. 

 

The project's primary objective was to design and implement a wireless communication 

system for real-time monitoring and control of the plant's critical processes. I conducted a 

thorough analysis of the plant's communication requirements and identified areas where 

wireless communication could enhance efficiency and safety. 

 

The internship provided valuable insights into the practical applications of wireless 

communication in an industrial setting. I developed a deeper understanding of the 

technical challenges and considerations involved in implementing wireless 

communication systems in a complex environment like Vizag Steel Plant. 

 

This report presents my findings, including the design and implementation of the wireless 

communication system, performance analysis, and recommendations for future 

improvements. The project's outcomes have the potential to enhance the plant's 

operational efficiency, safety, and productivity. 

 

 

During my internship, I gained hands-on experience with very high frequency (VHF)

communication systems, including installation, configuration, and troubleshooting. I also

had the opportunity to work with various wireless communication protocols and devices,
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ABSTRACT 
 
 

The internship focused on developing a vending machine system using Verilog, which is a 

hardware description language (HDL) commonly used in digital design. A vending machine 

system is a state machine that manages the selection, payment, and dispensing of items, 

simulating the operations of an actual vending machine. In this project, Verilog was used to 

model the logic and control flow for handling user inputs, determining the correct output based 

on payment and selection, and controlling the dispensing mechanism. The vending machine 

system was likely implemented using a finite state machine (FSM), which consists of states 

such as idle, selection, payment, and dispense. Each state corresponds to a specific operation 

within the vending process, ensuring a smooth flow between user interaction and the internal 

mechanisms. Verilog enabled the precise modeling of the machine's behavior, from detecting 

valid inputs and managing transactions to ensuring proper state transitions. The use of Verilog 

ensures a reliable, predictable system that can be synthesized into hardware, offering a fast and 

efficient solution for embedded applications. This type of project is often used in embedded 

systems or FPGA-based designs where precise control of logic is needed. Overall, the vending 

machine system implemented in Verilog is a practical and efficient way of simulating real- 

world control systems. 
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                                                                       Abstract  

 

The industrial training program at Hasdeo Thermal Power Station (HTPS), Korba West was an 

invaluable experience that provided a comprehensive understanding of the Control and Instrumentation 

(C&I) Department. As an undergraduate student in Electronics and Communication Engineering, this 

training allowed me to apply theoretical concepts in practical industrial scenarios, enhancing my 

technical skills significantly. Over the course of a month, I was exposed to key areas such as 

instrumentation, control systems, automation, protection mechanisms, and communication 

technologies, all essential for the efficient and safe operation of a thermal power plant. 

A significant focus of the training was on measurement systems, crucial for monitoring and controlling 

processes within the plant. I gained practical knowledge of essential parameters such as temperature, 

pressure, flow, and level measurements, all vital for ensuring plant efficiency and safety. I was 

introduced to various temperature measurement devices, including Resistance Temperature Detectors 

(RTDs), thermocouples, and bimetallic thermometers. RTDs are used for low-range temperature 

measurement based on resistance variation, while thermocouples measure high-range temperatures by 

generating voltage in response to temperature differences. This understanding was critical for 

maintaining heat balance and assessing energy conversion efficiency. In addition to temperature, I 

learned about pressure measurement, essential for monitoring steam and water pressures in high-

pressure zones like boilers. I discovered the functions of pressure gauges, differential pressure 

transmitters, and capacitive pressure sensors in maintaining safe operating pressures. The training also 

covered flow measurement techniques using differential pressure flow meters and magnetic flow meters 

to measure the flow of water, steam, and gases, which optimize combustion efficiency. 

Moreover, I was trained in level measurement devices such as glass-tube gauges and magnetic level 

indicators, which are critical for monitoring fluid levels in tanks. The training introduced me to various 

control devices, including electrically actuated, pneumatically actuated, and hydraulically actuated 

valves, ensuring operational stability. Another key component was automation through Programmable 

Logic Controllers (PLCs) and Proportional-Integral-Derivative (PID) controllers, which utilize feedback 

loops to maintain stability. Hands-on experience with the Supervisory Control and Data Acquisition 

(SCADA) system allowed me to visualize real-time data and manage alarm systems effectively. 

In conclusion, the industrial training at HTPS provided me with a well-rounded understanding of the 

systems and technologies involved in operating a thermal power plant, deepening my technical 

knowledge and preparing me for future challenges in the energy sector with confidence. 
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ABSTRACT 
 
 

 
This report takes a pedagogical stance in demonstrating how results from theoretical 
computer science may be applied to yield significant insight into the behavior of the 
devices computer systems engineering practice seeks to put in place, and that this is 
immediately attainable with the present state of the art. 
 
The focus for this detailed study is provided by the type of solid state signaling and 
various communication systems currently being deployed throughout mainline 
railways. Safety and system reliability concerns dominate in this domain. With such 
motivation, two issues are tackled: the special problem of software quality assurance in 
these data-driven control systems, and the broader problem of design dependability. In 
the former case, the analysis is directed towards proving safety properties of the 
geographic data which encode the control logic for the railway interlocking; the latter 
examines the fidelity of the communication protocols upon which the distributed 
control system depends. 
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ABSTRACT

This report takes a pedagogical stance in demonstrating how results from theoretical
computer science may be applied to yield significant insight into the behavior of the
devices computer systems engineering practice seeks to put in place, and that this is
immediately attainable with the present state of the art.

The focus for this detailed study is provided by the type of solid state signaling and
various communication systems currently being deployed throughout mainline railways.
Safety and system reliability concerns dominate in this domain. With such motivation,
two issues are tackled: the special problem of software quality assurance in these data-
driven control systems, and the broader problem of design dependability. In the former
case, the analysis is directed towards proving safety properties of the geographic data
which encode the control logic for the railway interlocking; the latter examines the
fidelity of the communication protocols upon which the distributed control system
depends.
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                                                               ABSTRACT 
 
 
 

 
This report presents an evaluation of industrial training at South East Central Railway, Bilaspur (C.G.), 

aimed at gaining technical knowledge on systems such as the Passenger Reservation System (PRS), 

Unreserved Ticketing System (UTS), and RailNet. The training, delivered in a straightforward manner, 

allowed trainees to document the information while visiting key locations such as workshops, control 

panels, and railway platforms for hands-on experience. Upon submitting reports, trainees received 

internship certificates. The key outcomes of the training included practical insights into systems like 

UTS, PRS, Integrated Passenger Information System (IPIS), battery maintenance, optical fiber 

communication (OFC), and telephone exchanges. This experience provided valuable knowledge and 

skills in communication technology, laying a strong foundation for future work in electronics and 

communication engineering.  
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ABSTARCT: 
 
Goals: 

 

To impart both theoretical and practical understanding of computer numerical control (CNC) systems 

to the attendees. 

to improve participants' proficiency with CNC machine programming and operation. 

to increase manufacturing operations' efficiency and productivity. 

 

Techniques: 

 

Theoretical Sessions: Talks on safety procedures, programming languages, machine components, and 

CNC principles. 

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe 

machines. 

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical 

assignments. 

Case Studies: To demonstrate the use of CNC technology, real-world examples were discussed. 

 

Principal Results: 

 

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and 

CNC concepts. 

Enhanced Competencies: Participants gained expertise in utilizing CNC hardware and software for 

various manufacturing jobs. Confidence Boosted: Participants' self-assurance in their aptitude to handle 

and troubleshoot CNC equipment increased. 

Enhanced Productivity: Participants gained knowledge on how to optimize CNC procedures to cut waste 

and increase productivity. 

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols. 

All things considered, the CNC systems training program was effective in reaching its goals and giving 

participants the tools they needed to succeed in careers using CNCs. 
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Abstract 

 

This internship report documents my experience at Vizag Steel Plant, where I worked on a 

project related to wireless (very high frequency) communication. The plant's vast and 

complex operations rely heavily on effective communication systems, and my project 

aimed to explore the application of wireless communication technologies in this context. 

 

During my internship, I gained hands-on experience with very high frequency (VHF) 

communication systems, including installation, configuration, and troubleshooting. I also 

had the opportunity to work with various wireless communication protocols and devices, 

such as radios, antennas, and repeaters. 

 

The project's primary objective was to design and implement a wireless communication 

system for real-time monitoring and control of the plant's critical processes. I conducted a 

thorough analysis of the plant's communication requirements and identified areas where 

wireless communication could enhance efficiency and safety. 

 

The internship provided valuable insights into the practical applications of wireless 

communication in an industrial setting. I developed a deeper understanding of the 

technical challenges and considerations involved in implementing wireless 

communication systems in a complex environment like Vizag Steel Plant. 

 

This report presents my findings, including the design and implementation of the wireless 

communication system, performance analysis, and recommendations for future 

improvements. The project's outcomes have the potential to enhance the plant's 

operational efficiency, safety, and productivity. 
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ABSTRACT  
  
  
  
  
  

This report presents the key experiences and learnings from my industrial training in Embedded 

Systems, Robotics, and Automation at MSME Durg. The training provided me with the opportunity to 

gain in-depth knowledge and practical experience in embedded systems, working with a variety of tools 

and platforms, including Keil, Proteus, Arduino IDE, and TIA Portal.  

Throughout the training, I was involved in several hands-on projects such as the development of an 

Obstacle Avoidance Robot, a Bluetooth-Controlled Robot, and a Multi-Mode Robot Car, along with 

systems like the Smart Shopping Cart and Water Level Detection System. These projects involved 

interfacing hardware components such as LEDs, LCDs, 7-segment displays, and various sensors 

including Ultrasonic, IR, DHT, and Gas Sensors, along with communication protocols like MQTT, 

COAP, WebSocket, Zigbee, and Bluetooth.  
Additionally, I explored Siemens PLC automation using the TIA Portal software. The experience 

significantly enhanced my technical skills in embedded systems, automation, and robotics, and allowed 

me to develop practical, real-world solutions applicable to various industries.  

The training has been instrumental in bridging the gap between theoretical knowledge and practical 

application, and it has contributed greatly to my academic and professional development in the field of 

Electronics and Communication Engineering.  
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ABSTRACT
Goals:

● To impart both theoretical and practical understanding of computer
numerical control (CNC) systems to the attendees.

● to improve participants' proficiency with CNC machine programming and
operation.

● to increase manufacturing operations' efficiency and productivity.

Techniques:

Theoretical Sessions: Talks on safety procedures, programming languages,
machine components, and CNC principles.
Practical Demonstrations: Practical use of a variety of CNC machines, such as
milling and lathe machines.
Exercises Under guidance: Under the watchful eyes of trainers, participants
completed practical assignments.
Case Studies: To demonstrate the use of CNC technology, real-world examples
were discussed.

Principal Results:

Enhanced Knowledge: Participants developed a strong grasp of programming,
machine operation, and CNC concepts.
Enhanced Competencies: Participants gained expertise in utilizing CNC
hardware and software for various manufacturing jobs.
Confidence Boosted: Participants' self-assurance in their aptitude to handle
and troubleshoot CNC equipment increased.
Enhanced Productivity: Participants gained knowledge on how to optimize
CNC procedures to cut waste and increase productivity.
Enhanced Safety: To reduce mishaps and injuries, participants received
training on safety protocols. All things considered, the CNC systems training
program was effective in reaching its goals and giving participants the tools they
needed to succeed in careers using CNCs.



INTRODUCTION:
Industrialization has triggered rapid advances in technology all over the world and has
placed the need for machine tools to be controlled to very high levels of accuracy.
Thus the concept of Computer Numerical Control arose which has revolutionised
machine tooling and made it possible to machine intricate jobs with high accuracy.

Machine tools are now controlled by CNC systems. The basic advantage of this over
conventional machines is the exibility being oered by the CNC system. This control
system is a closed loop position control system where the position of the machine tool
is controlled. The control system interfaced with the machine tool issues appropriate
signals to various drives of the machine tool, which results in precise motion of these
axes for accurate machining. The drives used are either DC or AC drives which
provide better speed control features using electronic control with thyristor stacks.

The numerical data (set of commands) is fed into the control system through a suitable
input medium (either alphanumeric keyboard of control system or oppy diskette). The
data is stored in the data storage area and all the comparisons are computed in the
computational area and distributed in respective servo drive axes. The servo drive gets
activated and moves the axis slides and spindle. The position feedback transducer at
each slide monitors the instantaneous position of the slide and gives the feedback to
the control system where the instantaneous slide position is compared with the
commanded position.

The CNC machine basically entails three main regions

​ ● The control system

​ ● The drives (driving elements) and

​ ● The machine tool
In the dissection that follows a complete insight into these functions of the
CNC system have been taken up with the interfacing of each to the other.
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ABSTARCT: 
 
Goals: 

 

To impart both theoretical and practical understanding of computer numerical control (CNC) systems 

to the attendees. 

to improve participants' proficiency with CNC machine programming and operation. 

to increase manufacturing operations' efficiency and productivity. 

 

Techniques: 

 

Theoretical Sessions: Talks on safety procedures, programming languages, machine components, and 

CNC principles. 

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe 

machines. 

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical 

assignments. 

Case Studies: To demonstrate the use of CNC technology, real-world examples were discussed. 

 

Principal Results: 

 

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and 

CNC concepts. 

Enhanced Competencies: Participants gained expertise in utilizing CNC hardware and software for 

various manufacturing jobs. Confidence Boosted: Participants' self-assurance in their aptitude to handle 

and troubleshoot CNC equipment increased. 

Enhanced Productivity: Participants gained knowledge on how to optimize CNC procedures to cut waste 

and increase productivity. 

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols. 

All things considered, the CNC systems training program was effective in reaching its goals and giving 

participants the tools they needed to succeed in careers using CNCs. 
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ABSTARCT: 
 
Goals: 

 

To impart both theoretical and practical understanding of computer numerical control (CNC) systems 

to the attendees. 

to improve participants' proficiency with CNC machine programming and operation. 

to increase manufacturing operations' efficiency and productivity. 

 

Techniques: 

 

Theoretical Sessions: Talks on safety procedures, programming languages, machine components, and 

CNC principles. 

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe 

machines. 

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical 

assignments. 

Case Studies: To demonstrate the use of CNC technology, real-world examples were discussed. 

 

Principal Results: 

 

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and 

CNC concepts. 

Enhanced Competencies: Participants gained expertise in utilizing CNC hardware and software for 

various manufacturing jobs. Confidence Boosted: Participants' self-assurance in their aptitude to handle 

and troubleshoot CNC equipment increased. 

Enhanced Productivity: Participants gained knowledge on how to optimize CNC procedures to cut waste 

and increase productivity. 

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols. 

All things considered, the CNC systems training program was effective in reaching its goals and giving 

participants the tools they needed to succeed in careers using CNCs. 
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ABSTRACT 

 
 
 

 
During my internship at Indian Railways, I gained practical experience in critical digital and 

communication systems that support railway operations. My focus was on maintaining the Optical Fibre 

Communication System and Telephone Exchange, while also ensuring the reliable performance of the 

Railnet infrastructure and Quad Cable Communication System. 

I worked with the Public Announcement System and explored the functionality of the Passenger 

Reservation System (PRS) and the Unreserved Ticketing System (UTS). Additionally, I was introduced 

to Mobile Train Radio Communication, a key system for improving communication safety between 

trains and control centers. I also became familiar with digital platforms such as the e-office system and 

Human Resource Management System (HRMS), which streamline administrative operations. 

Furthermore, I gained knowledge of the Signal Interlocking System and basic signaling techniques, both 

essential for the safe and efficient movement of trains. This internship provided me with a well-rounded 

understanding of railway communication, digital management systems, and signaling technology. 
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ABSTARCT: 
 
Goals: 

 

To impart both theoretical and practical understanding of computer numerical control (CNC) systems 

to the attendees. 

to improve participants' proficiency with CNC machine programming and operation. 

to increase manufacturing operations' efficiency and productivity. 

 

Techniques: 

 

Theoretical Sessions: Talks on safety procedures, programming languages, machine components, and 

CNC principles. 

Practical Demonstrations: Practical use of a variety of CNC machines, such as milling and lathe 

machines. 

Exercises Under guidance: Under the watchful eyes of trainers, participants completed practical 

assignments. 

Case Studies: To demonstrate the use of CNC technology, real-world examples were discussed. 

 

Principal Results: 

 

Enhanced Knowledge: Participants developed a strong grasp of programming, machine operation, and 

CNC concepts. 

Enhanced Competencies: Participants gained expertise in utilizing CNC hardware and software for 

various manufacturing jobs. Confidence Boosted: Participants' self-assurance in their aptitude to handle 

and troubleshoot CNC equipment increased. 

Enhanced Productivity: Participants gained knowledge on how to optimize CNC procedures to cut waste 

and increase productivity. 

Enhanced Safety: To reduce mishaps and injuries, participants received training on safety protocols. 

All things considered, the CNC systems training program was effective in reaching its goals and giving 

participants the tools they needed to succeed in careers using CNCs. 
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Abstract 

This internship report presents my experiences and insights gained during my tenure at South 
East Central Railway, focusing on several key technical areas: Unified Ticketing System 
(UTS), Passenger Reservation System (PRS), Integrated Passenger Information System 
(IPIS), telephone exchange operations, RailNet infrastructure, Optical Fiber Communication 
(OFC), battery maintenance, and Integrated Power Supply (IPS) systems. 

The report begins with an overview of each system's functionality and significance in 
improving operational efficiency and enhancing the passenger experience. I engaged in 
hands-on training and observation, which allowed me to understand the technical processes 
involved in maintaining and troubleshooting these systems. For example, I learned how UTS 
streamlines ticketing, while PRS enhances reservation accuracy and customer service. 

Additionally, I explored the workings of the telephone exchange and RailNet, which facilitate 
communication and data transfer within the railway network. My work with OFC highlighted 
its role in providing reliable internet connectivity, while the battery maintenance and IPS 
systems underscored the importance of power reliability in operations. 

Throughout my internship, I encountered various challenges, including technical limitations 
and issues related to system integration. I have included recommendations for improving 
system reliability and service delivery, which could further enhance operational efficiency. 

Ultimately, this internship deepened my understanding of railway operations and underscored 
the vital role of technology in modernizing railway services, preparing me for a future career 
in this dynamic field. 
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ABSTRACT    
        
    
    

This report presents the key experiences and learnings from my industrial training in During the 

internship at Bharat Heavy Electricals Limited (BHEL), I had the opportunity to gain practical exposure 

in the field of heavy electrical engineering, focusing on the development and manufacturing of power 

equipment and systems. This training provided an in-depth understanding of BHEL’s industrial 

operations, ranging from design and engineering to manufacturing and quality control processes. 
 
The primary objective of this internship was to familiarize myself with the production processes involved 

in power generation equipment, such as turbines, transformers, and boilers. Over the course of the 

internship, I was exposed to the functioning of BHEL's power plant facilities, assembly lines, and testing 

labs, which helped me develop a solid understanding of real-world engineering applications. 
 
Key areas of learning included: 
 
Manufacturing Processes: I gained insights into the fabrication and assembly of heavy electrical 

components and machinery. 
Power Plant Engineering: Observing the operation and maintenance of thermal and hydroelectric power 

generation systems. 
Quality Control: Exposure to BHEL’s quality assurance processes to ensure product reliability and 

efficiency. 
Project Management: Participation in ongoing projects gave me an understanding of project timelines, 

safety regulations, and resource management. 
 
The internship also included interactions with seasoned professionals, providing guidance and hands-on 

experience with cutting-edge technologies used in the power sector. Overall, the internship enhanced my 

technical knowledge and gave me valuable industry insights, which will be instrumental in my future 

career as an engineer.    
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INTRODUCTION
The rapid advancements in technology have significantly influenced various aspects of our
daily lives, particularly in the realm of navigation and location-based services. The ability to
accurately calculate distances between geographical locations is crucial for numerous
applications, including navigation systems, asset tracking, geofencing, and location-based
services. This project focuses on the implementation of distance calculation using latitude
and longitude coordinates within an embedded system.

Embedded systems are specialised computing systems that perform dedicated functions
within larger systems. They are integral to modern electronics, offering the benefits of
efficiency, reliability, and cost-effectiveness. When combined with Global Positioning System
(GPS) technology, embedded systems can provide precise location data, enabling a wide
range of applications that require geographical awareness.

The core objective of this project is to develop an embedded system capable of calculating
the distance between two geographical points using their latitude and longitude coordinates.
This is achieved through the implementation of the Haversine formula, a well-known
mathematical formula used to determine the shortest distance over the Earth's surface. The
Haversine formula takes into account the curvature of the Earth, providing an accurate
measure of distance between two points defined by their latitude and longitude.

To realise this objective, the project employs a microcontroller interfaced with a GPS module.
The GPS module provides real-time latitude and longitude data, which is then processed by
the microcontroller. The calculated distances are displayed on an output interface, such as
an LCD or OLED screen, enabling users to visualise the information easily.

This project report details the design, implementation, and testing phases of the embedded
system for distance calculation. It begins with an overview of the theoretical background,
including the Haversine formula and its relevance. Following this, the hardware and software
components used in the system are described in detail. The report then outlines the
integration process of the GPS module with the microcontroller, along with the algorithm for
distance calculation. Finally, the report presents the results of the system's performance,
discusses potential applications, and suggests future improvements.

By successfully implementing this project, we demonstrate the practical application of
embedded systems in solving real-world problems. The ability to accurately calculate
distances using GPS coordinates has significant implications for various industries,
enhancing the functionality and efficiency of navigation, tracking, and location-based
systems. This project not only showcases the technical proficiency required to develop such
a system but also underscores the importance of integrating hardware and software
components to achieve reliable and accurate outcomes.




