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The Alva’s Institute of Engineering and Technology has launched its e-Yantra 

Laboratory in October 2013 Institute encouraged to setup robotics activities and competitions 

with an adequate guidance and support for increasing the awareness on the recent trends in the 

robotics sector. Project e-Yantra is an initiative to spread education in embedded systems and 

Robotics by IIT Bombay. This program is sponsored by Ministry of Human Resource 

Development through the National Mission on Education through ICT (NMEICT). e-Yantra Lab 

Setup Initiative (eLSI) supports the infrastructure creation at colleges by providing a platform for 

training teachers both in theory and applications of Robotics. AIET has established Robotics Lab 

under E-Yantra Lab with the help of eLSI. 

 

Vision 
 

An initiative by IIT Bombay that aims to create the next generation of embedded systems 

engineers with a practical outlook to help provide practical solutions to some of the real 

world problems. 

 

 
Objectives: 

 

 To enable resource of open source projects and tutorials. 

 To enhance quality of final year projects in the area of Embedded Systems and 

Robotics. 

 To provides a platform for innovative projects ideas through e-Yantra laboratory. 

 To gain visibility and attract local industries for internships and placements. 

 

 
e-Yantra Lab Setup Initiative (eLSI) 

 

eLSI is an initiative to establish a culture of “Project Based Learning” through an e-Yantra Lab 

embedded in a college. We do this by training teachers and students through various e-Yantra 

initiatives in technology skills and in using these skills to solve real problems using technology. 

e-Yantra Lab Setup Initiative (eLSI) is a college level program under which colleges are 

encouraged to setup robotics labs. AIET is privileged to be a part of this initiative since 2013. 

Our college has conducted a workshop on robotics to students for the consecutive two years. 

This workshop has helped our students in knowing the basics and programming a robotic kit. 

http://www.e-yantra.org/elsi


 
e-Yantra Lab AIET 

 
 

 
Project Fire Fighting Robot Arena 



Laboratory Equipments 
 

Modern and technologically sophisticated lab devices provide us quality results. e- Yantra 

Robotics laboratory is well equipped with modern tools and devices. Some major 

Equipments are given below 
 

 



 
Component details 

 

 
  Major Hardware 

 Fire Bird V 2560 

 Spark V robot 

 Wireless Camera adaptor board 

 Sharp GPY0A21YK0F infrared sensor 

 Metal Geared Servo Motor 

 NRF24L01 

 Zigbee Modules. 
 

 

 

 
 

 

 
 

Fire Bird V 2560 Spark V robot 



 

  

GPY0A21YK0F infraredSharp sensor Zigbee Modules 

 

 

 

Task Based Training (TBT) is an endeavor to train teachers already familiar with Firebird V 

robot to implement hands-on experiments as the second phase of training through eLSI. Institute 

encouraged to setup robotics activities and competitions with an adequate guidance and support 

for increasing the awareness on the recent trends in the robotics sector. 

 

 

 

 

 

 

 

 
 

 

 
 

 

 
 

 

 

  
 
 
 

 
 
 

 
 
 



eLSI Letter from IIT Bombay 

 
 

 
 



Composition details 

Faculty In charge 

Mr. Santhosh S 

Assistant Professor Electronics and Communication Department 

 

 
 

Students In charge for the academic year 2014-15 
 

# Name USN 

1 Nizammuddin 4AL11EC033 

2 D Souza Deepakraj 4AL11EC024 

3 Darshan D N 4AL11EC019 

4 Kanthesh Jogi 4AL11EC031 
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e-YRC 2014 Competition 

In the e-Yantra robotics Competition 2014 all the final year Project batches of ECE 

department Participated event only one batch cleared prelims and bagged 7th position in 

the final. The theme assigned for the batch was "Fire Fighting Robot” they were awarded 

with Successful Completion Certificate from IIT Bombay. 

 

Firefighting is the act of extinguishing fires with precedence to saving life, property and 

nature. 

 
In urban India, there has been an exponential increase in population density which has 

resulted in congestion and numerous high-rises. In these cities, the complexity of 

advanced lifestyle has increased the threat caused by fire hazards. These include weak 

implementation of development guidelines, old buildings, and haphazard constructions, 

compromised and old electrical infrastructure and so on. Even a minor fire in a single 

apartment, if not contained in a timely manner, can jeopardize the lives of hundreds of 

civilians, in and around a building. Such extreme demands of firefighting operations 

within enclosed spaces stretch the capability of human firefighters, making the job severe 

and often lethal. 

 
Automated robotic technology will obviate risking the lives of human firefighters. 

Furthermore, robotic firefighters will be better than their human counterparts at enduring 

the toxic environments of combusting material. Due to such reasons, robotic firefighting 

technology holds great promise in the future. 

 
e-Yantra has designed a theme, “Firefighting Robot” to bring awareness to these issues.  

We have modeled the theme on an apartment consisting of four rooms. The pivotal task 

of the theme is for an autonomous robot to meticulously extinguish fires in this 

apartment. 

 

The robot has to navigate through the entire apartment. While doing so, it has to detect 

and extinguish all the fires, without damaging the arena. 
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  Student Participated  
# Name USN Title Guide 

1 Nizammuddin 4AL11EC033  

 
Fire Fighting Robot 

 
 

Mr. Santhosh S. 2 
D Souza 
Deepakraj 

4AL11EC024 

3 Darshan D N 4AL11EC019 

4 Kanthesh Jogi 4AL11EC031 

 

 

 

Fire Fighting Robot Arena 
 

Fire Fighting Robot at Home Position 
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Fire Fighting Robot Traversal to Each Room 
 

Fire Fighting Robot Detects and Extinguish the Fire 
 

e-YRC 2014 Team 
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e- YRC 2015 Competition 

In the e-Yantra robotics Competition 2016 all the final year Project batches of ECE 

department Participated and 5 batches cleared prelims. All the five batches attended 

second round but two batches cleared for third round. Assigned theme for both the 

batches was “Search and Rescue Robot”. 

 

 
Problem Statement for Arena Navigation: 

 Program the Robot to perform the following task: 

 The robot must start from the START position of the arena. 

 It must navigate through the arena and scan each plot searching for the presence of 

a White Block. 

 The robot has to indicate the presence of a White Block only in a plot adjacent to 

its current path. It must do so by ringing the buzzer for 2 seconds followed by 

silence of at least 500 milliseconds (Long Buzzer). 

 In case both the plots adjacent to the robot’s current path contain a White Block 

each, and the robot wants to indicate the presence of both the blocks, it may do so 

by giving two long buzzer indications, consecutively. 

 
Note: The Long Buzzer indication(s): 

May only be given after the robot has reached or crossed a Mid-Point marker. 

Cannot be given after reaching any node. 

 
 If the robot gives a Long buzzer indication without satisfying the above 

conditions, that indication will be considered invalid. 

 When the robot has scanned all the plots, it must indicate the end of the run by 

ringing a continuous buzzer. The continuous buzzer must last for at least 10 

seconds. 

 The robot must not displace any of the White Blocks during its run. 
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Students Participated Team-1 

# Name USN Title Guide 

1 Anoop Raj A R 4AL12EC017  

 

 

Search and Rescue Robot 

 
 

Mr. Santhosh S. 2 Chaitra M 4AL12EC026 

3 ChetanSuvarna 4AL12EC027 

4 RoopaMotilalRahod 4AL12EC064 

 

 

Search and Rescue Robot of Team1 
 

 

 
 

Students Participated Team-2 
 

# Name USN Title Guide 

1 
AtionRoja H N 4AL12EC024  

 

 
Search and Rescue Robot 

 
 

Mr. Santhosh S. 2 
RiaVinithaDsouza 4AL12EC063 

3 
AnchanDivyalaxmiDiwakar 4AL12EC015 

4 
Rashmitha M 4AL12EC061 
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e-YRC 2017 Competition 
 

 

 

In the e-Yantra robotics Competition 2017 all the final year Project batches of ECE department 

Participated and only one batch got selected in the prelims. The selected batch then cleared 

second and third task assigned under the theme called “Feeder Weeder robot”. In the finals 

they bagged second prize in the sixth edition of National-level e-Yantra Robotics Competition 

(eYRC-2017) held at IIT Bombay from March 22 to 24. 

 
In this project Feeder-Weeder, considered a scenario where all of the work done on farms 

is automated by a group of autonomous robots working together in sync with each other. In this 

Project, we have used concepts such as microcontroller programming, communication, path 

planning, sensor interfacing. In this project by considering an agricultural field with many crops 

growing in it. Some of these crops need to be fed N-fertilizer and others need to be fed P- 

fertilizer. In addition to this, there are some Weeds growing in the field which need to uprooted 

and disposed outside the field. In order to complete these tasks two Fertilizer Robots and a 

Weeding Robot are deployed in the field. Each of the fertilizing robots carries one particular type 

of fertilizer. The task of the Fertilizer robots is to traverse the field and identify crops which are 

required to be fertilized and fertilize the crops which require the same fertilizer as the one it is 

carrying. The task of the Weeding robot is to identify and remove weeds from the field. To make 

this system work more efficiently, the robots communicate between each other to share 

information and coordinate with each other. 

 
The Firebird V robot is used for weeding and two Spark V robots to feed two fertilizers 

to two different plants. The model of a agricultural field is built on a flex of 8*8 feet size .The 

track has 6*6 blocks, borders for which are black lines and the nodes have a thick black portion. 



Alva’s Institute of Engineering & Technology 
Shobhavana Campus, Mijar, Moodbidri, D.K – 574225 

Phone: 08258-262725, Fax: 08258-262726 

DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING 

5 

 

 

 

 

Each Robot have inbuilt white line sensors which keep the robot on track while it traverse the 

arena. The plants and weeds are kept at the center of the block. To differentiate, weeds and plant 

are designed with different colors. Weeds are green and two plants are blue and red. The robots 

identify the plants with the color sensor that is interfaced in them. The robots use sharp sensors 

to avoid collision between them. They communicate with each other using RF Zigbee module. 

 
The algorithm is designed in such a way that all the robots begin their operation at the 

same time. Robots scan the arena for plants and weeds and when they identify it, they first 

indicate the color of the plant by glowing RGB LED of the detected color and then they perform 

their task that they are designed for. When feeder robots identify their respective plants, they 

drop the feed to the root cavity through the feeding pipe. And when the weeding robot identifies 

weeds, it uses the robotic arm built on it to pluck the plant and deposits it in the weed collector 

box. When all the operation is done the feeder robots go to their home position which is given in 

the track and the weeder goes to the deposition zone and drops the weed collector box and then 

goes to its home location. 

 
The concept used in this project is adopted from Swarm robotics. Swarm robotics is an 

approach to the coordination of multi-robot systems which consist of large numbers of mostly 

simple physical robots. It is supposed that a desired collective behavior emerges from the 

interactions between the robots and interactions of robots with the environment. Swarm robotics 

is an emerging approach to coordinate a large number of robots. These robots, which are usually 

simple and low-cost, may perform a wide variety of missions, serving either civilian or military 

applications. Since autonomy, modularity, collaboration and interactivity are characteristics of 

swarm robotics systems, the multi-agent paradigm became a natural choice to address their 

issues. Because of its inherent complexity and reuse possibilities, there are many advantages in 

using system-of-systems architectures for designing swarm robotics systems. 

https://en.wikipedia.org/w/index.php?title=Multirobot_system&action=edit&redlink=1
https://en.wikipedia.org/wiki/Robot
https://en.wikipedia.org/wiki/Collective_behavior
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   Student Participated 
 

# Name USN Title Guide 

1 Arun Kumar 4AL14EC011  

 

Feeder Weeder Robot 

 
 

Mr. Santhosh S. 2 Chethak 4AL14EC023 

3 Deepika 4AL14EC027 

4 Rohan Sonal Dsouza 4AL13EC067 

 

 

Red feeder Robot feeding to the red plant.    Weeder Robot Removing weeds. 
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Feeder Weeder Robot Arena 
 

e-YRC 2017 Team 
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Certificate of Merit Received 
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Vishavani News Paper clip 
 

Deccan Herald Paper clip 
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The following batches have cleared e-yantra robotics competition prelims 2018-19. Further 

continues progress of all the batches in the future stages of the competition following faculty 

are identified as a guide/ mentor. 

 
 

Teams Registered for the eYRC Competition 2018-19 

# Batch Name USN Theme 
Guide Name and 

Signature 

1  

 
 

Batch-1 

Mr. Mayur Shikhare 4AL15EC048  

 

Thirsty 

Crow 

 

 

Mr. Prasanna 

Kumar 

2 
Ms. Mangarshi Aishwarya 

Nagaraj 

4AL15EC046 

3 Mr. Joel Crasta B 4AL15EC034 

4 Ms. Monisha P 4AL15EC051 

      

1  

 
Batch-2 

Ms. Ranjitha 4AL15EC069  

 
Home 

Coming 

 

 

Mr. Santhosh S 
2 Ms. Shefali Shetty 4AL15EC080 

3 Ms. Srilaxmi Upadhyaya 4AL15EC086 

4 Ms. Teena Lobo 4AL15EC092 

      

1  

 
 

Batch-3 

Mr. Sumith Kumar S.K 4AL15CS0  

 

Home 

Coming 

 

 
Dr. S. Mohideen 

Badhusha 

2 Ms. Varsha S 4AL15CS0 

3 Ms. Prathiksha P Rai 4AL15CS0 

 

4 
Ms. Shetty Aishwarya 

Sadanand 

4AL15CS0 

      

1 
 

Batch-4 
Ms. Sangeetha S V 4AL16EC064 

Nutty 

Squirrel 

 
Mr. Santhosh S 

2 Mr. Sangamesh Kajagar 4AL16ECO79 
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3  Mr. Samrath Jain N 4AL16EC063   

4 Ms. Shilpa N 4AL16EC071 

      

 

# Batch Name USN Theme 
Guide Name and 

Signature 

1  

 

Batch-5 

Patel Davis Shashikant 4AL16EC045  

 
Home 

Coming 

 

 
 

Mr. Santhosh S 
2 

Chesmi B R 4AL16EC100 

3 
Karthik J 4AL16EC030 

4 Anju Thomas 4AL16EC003 

 

 

 eYRC 2018 All India Robotics Competition Task-2 Results 

 Batch 4 and Batch 5 cleared and got the robot kit shipped from IIT Bombay. Both the 

batches are working towards the Final task and Video submission and last date for final 

submission will be on February first week of 2019. 

 

 
eYRC 2018-19 

 

Theme Home coming 

# Batch Name USN Theme Guide Name 

1  

 

Batch-1 

Patel Davis Shashikant 4AL16EC045  

 
 

Home Coming 

 

 
 

Mr. Santhosh S 
2 

Chesmi B R 4AL16EC100 

3 
Karthik J 4AL16EC030 

4 Anju Thomas 4AL16EC003 

 
India is a home to a number of varied species of flora and fauna. The different habitats include 

Oceans, Wetlands, Forest, Grasslands, Deserts, and Mountains etc. After visiting a plethora of 

fauna in our Jungle Safari we find different types of animals and their natural habitats. 

The theme includes building and training a robot to negotiate a path on the arena, which is an 

abstraction of eco system in grid form, and visit animals and their habitats. Identification is done 
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by algorithms based on Machine Learning and path traversal using sensors. The identified 

animals have to be picked and placed in their respective habitats. 

 

 

Team Home coming 
 

 

 

Demonstrating serial Transfer  



Alva’s Institute of Engineering & Technology 
Shobhavana Campus, Mijar, Moodbidri, D.K – 574225 

Phone: 08258-262725, Fax: 08258-262726 

DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING 

9 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

Programming a Home Coming Robot 
 

 
 

 

 

 

Data transferred to serial prompt 
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Robot traversal on the arena 
 

 

Robot finding habitants for the respective animal 
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Certification of Completion 
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Theme Nutty Squirrel 

 
The ecology has discrete organisms which functions based on the factors and weather 

conditions of the environment. Let us consider a squirrel as an example where in its essential 

features are sniffing, accumulation of food, storage of food during winter and provide protection 

to it from predators. Mimicking the features of squirrel we have brought an e-bot which traverses 

the path free of obstacle, senses the nut using color sensor then segregates the nuts based on the 

threshold value of the color and places in appropriate positions. Explaining this with examples 

each of which like, color sensing ability is imbibed in food production and quality check 

industry. Lifting mechanism used for our e-bot is used at a larger scale in stacker crane which 

lifts heavy duty objects. The traversal of path where obstacles could be avoided is used in road 

navigation and traffic detection. 

 

# Batch Name USN Theme Guide Name 

1  

 
Batch-2 

Ms. Sangeetha S V 4AL16EC064  

 
 

Nutty Squirrel 

 

 
 

Mr. Santhosh S 
2 

Mr. Sangamesh Kajagar 4AL16ECO79 

3 
Mr. Samrath Jain N 4AL16EC063 

4 
Ms. Shilpa N 4AL16EC071 

 

 

Nutty squirrel arena 
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Fig: Nutty squirrel Arena with lift chamber 
 

Nutty squirrel robot 
 

Nutty squirrel robot traversal on the arena 
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2/6/22, 11:03 PM Gmail – IIT Bombay, e-Yantra: e-Yantra Robotics Competition (eYRC 2019-20) Launched 

 
 

Santhosh Nayak <santhoshs.nayak@gmail.com> 

 
 

IIT Bombay, e-Yantra: e-Yantra Robotics Competition (eYRC 2019-20) Launched 
2 messages 

IIT Bombay, e-Yantra <resources@e-yantra.org> Fri, Aug 9, 2019 at 9:57 AM 
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Dear Sir/Madam, 

Greetings from e-Yantra!!! 

We are happy to announce the launch of the e-Yantra Robotics Competition (eYRC 2019-20). 

 
e-Yantra Robotics Competition (eYRC) is a unique annual competition for undergraduate students in 
Engineering/Science/Polytechnic colleges. e-Yantra Competition is an MHRD funded initiative that teaches 
robotics through Project Based Learning approach. Registrations have grown from 4384 in 2012 to 28692 in 

2018 where students from 786 colleges took part. It is proven that participation in e-Yantra Competition 
teaches students practical skills, greatly helps placements and their BE project performance. 

 
Finals of the competition will be held at IIT Bombay in March 2020. The competition features themes that are 

problem statements abstracted into a game with a rulebook. Details of themes will be disclosed after the 
selection test. 

 
 

Registration: 
Students participate as a team of four- with each team member taking the test simultaneously. A team`s 
selection test score along with other factors such as participation of team member/s in the past e-Yantra 

competitions may be used to assign Tracks and Themes to the team. e-Yantra holds complete discretion in 
the selection and Track/Theme assignment processes. 

 
We request you to motivate your college students to register for the competition. Please download eYRC 

2019-20 Poster to be displayed on the notice board of all departments at your college. 

 
 

The winners of this competition will be rewarded with cash prize and are eligible for a paid summer 
internship at IITB through the e-Yantra Summer Internship Program (eYSIP). 

 
Please visit http://portal.e-yantra.org to find more about the registration, eligibility and our terms and 

conditions. 

 
 

With best regards, 

e-Yantra Team 
 

 

eyrc.pdf 

1012K 
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The following batches of students have cleared e-yantra robotics competition prelims 2019-20. 

Further continues progress of all the batches in the future stages of the competition is observed 

 

 

Students registered for the eYRC Competition 2019-20 

Sl 
.No 

Batch Participants Name Track Theme Name 

1 Batch1 Manavi 

Priya P Rao 

Preetham 

Goutham 

1 Supply Bot 

2 Batch2 Viivek A Bhardwaj 

Ramanth V Naik 

Revanth V 

Viveka 

1 Supply Bot 

3 Batch3 Padmashree 

Pooja K S 

Pavithran 
Rajeshwari 

1 Supply Bot 

4 Batch4 Vishak Amin 

Rohan Shetty 

Abhishek 

Akshay 

1 Survey and Rescue 

5 Batch5 Vidhya L S 

V K Moksha 

Shrinidhi J C 

Yashaswini C 

1 Survey and Rescue 

6 Batch6 K Gaurav Shet 

Nandha Kumar 

Jayasurya 

Yashwanth V 

1 Survey and Rescue 

7 Batch7 Sachin Krishna Moger 

Rakshitha B 

Priyanka S 

Pranav L M 

1 Survey and Rescue 
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8 Batch8 Anil Kumar 

Madhan Gudigar 

Arun 

Tanuj 

1 Survey and Rescue 

9 Batch9 Namratha J Nair 

Nishanth V R 

Navya 

Nagashree Arun M 

1 Survey and Rescue 

10 Batch10 Netra Suresh 
D jasmine Joyline 

Ravali P 

Srilatha K Kamath 

1 Rapid Rescuer 

11 Batch11 Anusha 
P V Sai Suraksha 

S Nikhil Tejaswi 

Persis P 

1 Rapid Rescuer 

12 Batch12 Nagashree 

Roopashree J 

Methish R 

Thangsabam Bikumar 

Singh 

1 Rapid Rescuer 

13 Batch13 Brundha P D 

Kavya M M 

Lavanya B 

Nayana G Naik 

1 Rapid Rescuer 

14 Batch14 Padmini M 

Divyashree Bahubali 

Shilpa C 

Divyashree 

2 Biped Patrol 

15 Batch15 Yalpi Naudika 
Gagan N K 

Nichenametta Bhargavi 

Akshatha M Deshpande 

2 Biped Patrol 

16 Batch16 Lepakshi T V 

M V Ramya 

Shwetha M S 

Mounitha D M 

2 Biped Patrol 

17 Batch17 Swasthik R Gowda 
K B Kushi 

Yathish S Rao 

Sushanth Poojary 

2 Biped Patrol 
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18 Batch18 Vidul S Chavan 

Pragathi M 

Yamunashree N 

Roshni A B 

2 Biped Patrol 

19 Batch19 Varun G Shetty 

Sushmitha 

Kavya R Shetty 

Deeksha J Acharya 

2 Biped Patrol 

20 Batch20 Sangeetha S V 

Shilpa N 

Sangamesh 

Samarth Jain 

2 Biped Patrol 

21 Batch21 Karthik J 

Ravish B C 

Prajwal Kamagethi 

Sohan Poojary 

2 Patrol Fish 

22 Batch22 Ashwini R G 

Deepthi J 

Harshitha D S 

Rashmi K 

3 Construct O Bot 

23 Batch23 Gaurav 

Preetham 

Kirthi 

Neha 

3 Construct O Bot 

24 Batch24 M Pratheek Shet 

Sudharshan 

Akash S 

Ashish 

3 Construct O Bot 

25 Batch 25 Vignesh PS 

Vineeth Shetty 

Vishal 

Daxith 

3 Construct O Bot 

 

 

 eYRC 2019 All India Robotics Competition Task-2 Results Batch 21 and Batch 25 

cleared and got the robot kit shipped from IIT Bombay. Both the batches are working 

towards the Final task and Video submission and last date for final submission will be on 

February last week of 2020. 
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e-Yantra Robotics Competition - 2019-20 

Implementation Analysis: Patrol Fish 

eYRC#456 
 

 

 

Team Patrol Fish 
21 Batch21 Karthik J 

Ravish B C 

Prajwal Kamagethi 

Sohan Poojary 

2 Patrol Fish 

 

 

Above Students have completed fish design in 3d printing and PCB designing at Envision Lab 

AIET moodbidri 
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e-Yantra Robotics Competition - 2019-20 

Implementation Analysis: Construct-O-Bot 

Team Construct-o-Bot 
 

25 Batch 25 Vignesh PS 

Vineeth Shetty 

Vishal 

Daxith 

3 Construct O Bot 

 

 

 

 
 

Team leader name Vignesh PS 

College Alva’s Institute of Engineering and Technology 

Email Psvignesh30@gmail.com 

Date 15 January 2020 

 

 
The theme Construct-O-Bot mainly focusses on the areas of natural disasters or calamities. The 

purpose of the theme is to design a functional robot such that it can move in the disaster site to 

help the people and victims in the site by supplying the basic amenities for their survival, which 

is a challenge for man himself. The robot should be able to pick different construction materials 

from one place and place it at a different place as required by using line following and path 

planning algorithms to make it to the destination in a quick and efficient way. 

mailto:Psvignesh30@gmail.com
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Arena Design for Construct o Robot 
 

 

 
 

 

 

Design of Robot 
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Design of Robot 
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Construct O Robot Fabrication



Alva’s Institute of Engineering & Technology 
Shobhavana Campus, Mijar, Moodbidri, D.K – 574225 

Phone: 08258-262725, Fax: 08258-262726 

DEPARTMENT OF ELECTRONICS & COMMUNICATION NGINEERING 

15 

 

 

 
 

 

 

 

 

 

 
 

 

ARM design of Construct-o-robot 
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Report On Introduction to Robotics FDP 
 

 

 

 
 

The two day Faculty Development Program on “Introduction to Robotics” organized by the 

Department of Electronics and Communication Engineering in association with Eyantra Robotics 

Lab, IIT Bombay commenced on June 11th, 2019 in the Internet Lab, AIET at 9:30 a.m. The 

workshop was conducted by e-Yantra project team, IIT Bombay comprising of Ms. Rutuja and 

Mr. Prasad. e-Yantra project from IITB is sponsored by the Ministry of Human Resource 

Development (MHRD), under the National Mission for Education through ICT (NMEICT) to 

provide hands-on learning-infrastructure to engineering students who have limited access to labs 

and mentors. The project supports various Engineering colleges to setup Robotics lab in their 

colleges. Dr. D.V Manjunatha, HOD, Department of Electronics and Communication 

Engineering gave a brief introduction about the Robotics Research Lab and then briefed out the 

proceedings of the workshop. Ms. Rutuja, the resource person from e-Yantra project IIT 

Bombay, spoke about the e-yantra, which is an initiative by IIT Bombay that aims to create the 

next generation of embedded systems engineers with a practical outlook to help provide practical 

solutions to some of the real world problems and also briefed out the opportunities and 

advantages involved in e-yantra. 

Following the inauguration, the FDP proceeded to hands on training session. This session was 

conducted by Ms. Rutuja and Mr. Prasad, Project Technical Assistants, e-Yanta, IIT Bombay. 

Teams of participants from each institute were provided a robotic kit, Firebird V, and 

accessories, for hands on. 
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Conduction of Workshop                                      Fire Bird V robot 

 
The training covered introduction to the Firebird V robot, introduction to AVR microcontroller 

and programming environment, simple motion control using I/O ports, robot velocity control 

using pulse width modulation, sensor interfacing, interrupt programming, closed loop position 

control of robot using position encoders. At the end of the hands on, participants had completed 

the projects on zig-zag line following robot, obstacles avoiding navigation etc. 

 

 
Sri Vivek Alva address during Valedictory 

 
The FDP concluded with the valedictory function which was presided by Sri. Vivek Alva, 

Managing Trustee, Alva’s Education Foundation on the 12th of June, 2019. 





 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

ALVA'S INSTITUTE OF ENGINEERING AND TECHNOLOGY 
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Activity Report on 

 

“ e-Yantra Robotics LAB” 
Academic Year 

         2020 – 2021 
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Santhosh Nayak <santhoshs.nayak@gmail.com> 

 
 

(URGENT) Invitation for your students to participate in IIT Bombay's e-Yantra Robotics 

Competition 
1 message 

IIT Bombay, e-Yantra <support@e-yantra.org> Thu, Aug 27, 2020 at 7:29 PM 

To: Santhoshs.nayak@gmail.com, t.yuvaraj0907@gmail.com, santhu.richard@gmail.com, pssuryatech@gmail.com, 
shreesha133984@gmail.com, sachinec.aiet@gmail.com, santhosh.nayak@aiet.org.in, mendez.tanya@gmail.com, nishmak90@gmail.com, 

pari2sn@gmail.com, venkateshbhat2007@gmail.com, deepu.raj89@gmail.com, himanshurangadhol@gmail.com 

Cc: principalaiet08@gmail.com 

 
 

 

Dear Sir/Madam, 

Greetings from e-Yantra!!! 

We are happy to announce that e-Yantra Robotics Competition (eYRC 2020-21) registrations opened on 
August 17th, 2020. 

 

Please let your students know that they can grab an Early-Bird Discount till 28th August, 
2020. 

 
To know more about eYRC click on the videos given below: 

 

1. Our Competition Launch video: eYRC 2020-21 Launch Film by Prof. Kavi Arya 
2. Competition where participants learn by implementing 

eYRC 2019-20 Theme Videos and 
eYRC 2018 Participant Interview Videos 

eYRC Impact 
 

Please find the attached digital eYRC launch poster with this email. 

 
In the e-Yantra competition students learn by competing and compete whilst learning. The benefits to your  

institute are: 

 
1) Larger registrations from a college helps us convince management to establish an e-Yantra lab if you 
haven’t one already. 

 
2) If you have a lab then larger registrations improve your college rank in our e-Yantra Lab ranking system. 

 
3) e-Yantra’s goal is to help you build an innovation community in your college. 

 
4) Our competition imparts practical skills, knowledge on Embedded Systems and Robotics and real-world 
problem solving skills. 

 
Data shows that students who have access to e-Yantra labs have twice the chance of completing our 

competition successfully. This is because our lab is not just equipment - it is a base for continuing training 
and mentorship from e-Yantra. It is a self-sustaining innovation ecosystem. 

 
The registration link for eYRC 2020-21 is https://portal.e-yantra.org. 

 
We’ll be happy to address any queries you may have on email helpdesk@e-yantra.org. 

 
We urge you to encourage your students to participate in eYRC 2020-21 and help us build a thriving 
innovation community in your college. 
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With best regards, 
Prof. Kavi Arya 
PI, e-Yantra IIT Bombay 

 

 

3 attachments 

 
 
 
 
 

eYRC2020_21Poster.png 

330K 

 
 
 
 
 

eYRC2020Poster.pdf 

152K 

eYantra_Leaflet.pdf 

1067K 



Alva’s Institute of Engineering & Technology 
Shobhavana Campus, Mijar, Moodbidri, D.K – 574225 

Phone: 08258-262725, Fax: 08258-262726 

4 

 

 

 

 

E-yantra R e p o r t 2020-21 

Team1: Akshatha M Deshpande, Gagan M K, Swastik R Gowda, 

Nichenametla Bhargavi. 

Theme: Sankatmochan Bot (SM) 

Description: As industries evolve using technology into Industry 4.0, it is essential to 

identify potential  dangers/threats  and  take  action  before  any crisis. On an average, 

2600+ industrial  accidents  occur  every  year  in  India alone resulting in the death of 

2000+ employees.  These  range from  incidents due to  fire,  gas  leaks,  

boiler/cylinder  explosions,  operating  machines,  etc. Thus it becomes critical to 

identify such incidents at an early stage to prevent major accidents, saving lives of 

employees in industry 4.0. 

Keeping the above scenario in mind, in eYRC 2020-21 we present the theme 

Sankatmochan, as  the  name  suggests  this is  a  rapid  action  robot  deployed  in a 

warehouse to monitor safety conditions in different units. The robot swiftly navigates 

through various units,  checks  the  safety status  and  reports  this  to the  safety  unit.  

In  this  theme,   the  team  will  build  the   Sankatmochan  to deploy it in industry 4.0. 

The brain of the robot is powered by an FPGA (Field Programmable Gate Array) to 

control its sensors  and  actuators  to  perform quick safety surveys of the shopfloor. 

Major challenges and learning’s in this Theme include building the 

Sankatmochan Bot from scratch using an FPGA. The FPGA based robot will 

traverse the arena, sensing the environment. It will also use wired and wireless 

communication techniques. This theme will help teams build a sophisticated 

Architecture using Verilog HDL and unveil the powerful parallel processing 

capabilities of FPGAs. 
 
 
 
 

Task 0: The aim of this task is to get you started with installation of required 
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software and to learn resources related to the software.This  task was  divided 
into three parts: 

 Software Installation (Quartus prime) 

 Verifying Installation 

 Learning Resources 

Task 1:  The objective of  this task is to  understand the Verilog HDL basics 
and the design methodologies of Verilog HDL. In this you have to design 
combinational and sequential circuits in Quartus Prime and do the RTL 
simulation in Modelsim. 

This task is divided into 4 sub-tasks: 

 Comparator: The aim is to design a 4-bit comparator in Verilog HDL. 

 Multiplexer: The aim is to design a 8:1 mux using 4:1 mux in 
Verilog HDL, 4:1 mux isimplemented using basic gates. 

 Sequence Detector: The aim is to design a sequence detector by 
implementing a FSM (Finite state machine) in Verilog HDL. 

 Binary to ASCII converter: The aim is to design a Binary to ASCII 

converter in Verilog HDLwhich converts 12-bit binary number to its 
ascii representation. 

Task 2: The objective of this task is to study ADC and the basic 

communication protocols i.e. UART and I2C. Team then performs the given 

tasks in Quartus Prime and do the RTL simulation in Modelsim. 

Task 2 is divided into 3 sub-tasks: 

 ADC: The aim is to design a control module which will communicate 
with on board ADC (Analog to Digital Converter) and fetch the digital 
output. 

 UART: The aim is to design a UART (Universal Asynchronous Receiver 

Transmitter) Transmitter with parameter described in the problem 
statement. 

 I2C: The aim is to design a I2C (Inter-Integrated Circuit) Control 

module to read 16-bitaccelerometer data from ADXL345. 

Task 3: 

Task 3 is divided into 2 sub-tasks: 

 Flex Printing and Bridge Construction: In this task you have to 

print the  arena  andconstruct the bridge. 

 Hardware Testing: In this task instructions are given for testing the 

hardware provided inthe robotic kit. 
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        Sankatmochan Bot Arena              Sankatmochan Bot Arena with Bridge assembly 

 
 

 The Arena was printed and bridge was constructed as shown in the above 
images. 

 Hardware testing of received components were done and submitted. 

Task 4: The objective of this task is to build a robot (SM) and make it follow a 

black line along with color & node detection, and wireless  communication 

through Xbee. 

For simplicity, this task can be divided into 4 sub-tasks and then all the sub- 

tasks can be merged to complete the task 4. 

 Bot Building 

Arena Configuration 
 Black Line following 
 Color Detection (Fault Detection) 
 Wireless communication using Xbee (UART). 
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Team2: Prajwal Kamagethi Chakravarti P L, 

K B Kushi, 

Sushmitha R Naik, 

BinduN 

Theme: Sahayak Bot 

In the early days, robots meant using actuators  to  enact  human  body 

movements. Today, robots are  used  to  assist  humans  or  to  reduce human 

efforts rather than just  mimicking  humans.  With  massive  development  of  AI 

and machine learning, robots are now capable of taking their own  decisions. In-

fact this introduction's sentence structure, grammar  and  spelling  were checked 

and improved with the help of a ‘robot’. Astonishing, isn’t it? Robots are leaving 

the comforts of a controlled factory environment and moving to the unpredictable 

environment we inhabit. This  ‘real-world  environment’  holds many interesting 

and complex challenges  for us  engineers  to  explore  and resolve. 

 
Assistance robots are being massively used around the globe be it in the 

medical industry or the food business. Although significant progress has been 

made there is so much more to explore in a variety of fields. Assistance robots 

are presently seen in applications such as cleaning, gardening and 

entertainment. What if we could build a robot that can truly assist in your tasks 

just like a human-partner would. The applications for such a robot are limitless 

andare constrained only by the limits of our imagination. 

 
This is the challenge we pose in e-Yantra Robotics Competition (eYRC 2020- 

21) in a unique Theme titled Sahayak Bot. Here we help you unleash your 

imagination and discover your talent in programming an Autonomous Ground 

Vehicle (AGV) to make it capable of autonomously traversing an indoor 

environment to assist moving objects from one place to another. The scenario 

is that objects are being moved in e-Yantra’s lab and we are  short  of 

manpower so Sahayak bot is used to help move the boxes from one place to 

another. We divide the theme into a number of tasks to build the Sahayak  Bot 

in a step- by-step manner making the process easier and more interesting for 

you. 

 
Challenges in  this  theme  include:  2D  mapping,  3D  mapping,  Autonomous 
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Navigation, Perception, Pick and Place. 

 
After simulating the robot, we need  to navigate it in  the  lab and move objects 

from their initial position to the goal location which is a box. The team that 

performs the task fastest with minimal  penalties  as  per  rules  will  be  the 

winner. We believe this theme to be a novel way to get e-Yantra students to 

explore the field of mobile robotics and robotic manipulators. 

 

 
Tasks assigned : 

 

Task 0 : The aim of this task is to get you started with installation of required 

software components. You need to install the mentioned software &libraries by 

running the provided instructions in the provided sequence only; and if any error 

occurs at any step, please do not proceed  unless the  error  has  been  rectified 

from your end. 

 Installation of Ubuntu 18.04 

 Installation of ROS (melodic) 

 The objective of the task is to move the turtle inside the turtlesim 

window in a circleand stop at its initial location. 

 Teams are supposed to do this by creating a nodes name, 

/node_turtle_revolve withina python script, node_turtle_revolve.py. 

 The task was completed successfully. 
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Turtle simulator 

 
Task 1 : 

Task 1.1: Moving the robot in gazebo: 

 The objective of the task is to get an overview of gazebo. 

 Teams are supposed move the robot in gazebo(not in any  particular 

motion) using the package teleop_twist_keyboard, while doing this make 

sure to use all the ros tools tounderstand the system. 

 
Task 1.2: Completing Obstacle course Autonomously 

 There are two main parts to the challenge: (as shown below in the 

rendered image of the obstacle course) 

 First Tracing a Path on Gazebo defined by a function on the x-y plane. 

 The funtion defining the curve is: 2(sin(x))(sin(x/2)) from x = 0 to 

2pi.[NOTE: The bot is spawned at (0,0) with heading  towards  +ivex 

axis] 

 Second is to Go To Goal defined as a specific point on the xy plane of Gazebo. 

 The goal is at (12.5, 0) 

 But there is an added obstacle in the second task i.e. the Concave Obstacle 

 This is done by creating a node named, /ebot_controller in a 

python scriptnamed, controller.py 



Alva’s Institute of Engineering & Technology 
Shobhavana Campus, Mijar, Moodbidri, D.K – 574225 

Phone: 08258-262725, Fax: 08258-262726 

10 

 

 

 that will subscribe to 

 nav_msgs/Odometry data from /odom topic and 

 range data from /ebot/laser/scan topics. 

 execute the necessary logic and controller to complete the challenge 

 and publish geometry_msgs/Twist to /cmd_vel 

 Task was successfully completed. 
 
 
 

ROS Arena Navigation by Robot 

 
 
 

 

ROS Arena Navigation by Turtle 
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Task 2 : 

The main challenge posed in this task as mentioned earlier is of Mapping and 

Navigation. You are expected to navigate your robot model through a 

sequence of waypoints in the given gazebo world by planning a path that 

avoids the walls and obstacles in the world. Initially, the robot must spawnat 

the origin having coordinates [0, 0]. Then it has to traverseto the points in the 

specific sequence. 

StartPoint: [0, 0] 

Waypoint 1: [-9.1, -1.2] 

Waypoint 2: [10.7, 10.5] 

Waypoint 3: [12.6, -1.9] 

Waypoint 4: [18.2, -1.4] 

Waypoint 5: [-2, 4.] 

The waypoints are shown with labels in 

the imagebelow. 

 
ROS Arena 

 Mapping and autonomous code was written, the task was completed 

but due to changes in the processor performance  we  couldn’t 

complete and upload the task. 
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Patrol fish to collect and check the 
contamination of a water body 

 
"Best Project of the Year" under 44th Student Project Programme of 
KSCST. 

 

# USN Name of the student Project Area Guide Name 

1. 4AL17EC073 Prajwal Kamagethi C P L Patrol fish to collect 
and check the 

contamination of a 
water body 

 
Mr. Santhosh S 2. 4AL17EC107 K B Kushi 

3. 4AL17EC090 Sushmitha R Naik 

4. 4AL16EC029 Karegowda kn 

 
 

 

KSCST Best Winners Team 

Increase in contamination of water bodies, a severe threat has occurred to the 
aquatic life as well as the water portability. Usual water cleaning methods are 
expensive and not very suitable for small scale water bodies. With the view to clean 
the solid waste on the surface of the water body, a robotic fish would be suitable.  
Along with the process of cleaning a continuous pH monitoring system embedded in 
the robotic fish would be helpful in the determining the portability of the water body. 

 
The main objectives Implemented: 




