
 
 

 

 

 

 
 
 

BACKGROUND 

Bi-cycle Assembly and Maintenance 

Participants seeking knowledge in Bi-Cycle Engineering. Young Enthusiasts who would like to 
do all of their own maintenance work for Cycle. 

Anyone who is interested in taking Bicycle Repair & Overhaul as part of daily work. Bicycle 
assemblers who need to improve their assembly skills. 

 
CONCEPT 

Participants  to  develop  the  skills  in  assembly  and  disassembly  of  the  bicycle,  by  using 

appropriate skills and technique. 
 

EVENT BLUE PRINT 
   Round 1 

   Round 2 
 

 

Round 1 Round 2 
   The fastest to disassemble and assemble 

the bicycle would be judged on the no of 

participants.  Time for the competition 

shall be 20-30 minutes, subject to 

change depending on the availability of 

resource and time. 

Based on the Judge’s decision during the 
event Round2 may be taken up 

 

MATERIALS REQUIRED 
 

   A standard bicycle shall be provided to carry out the exercise. 

   Minimal tools to be used shall be provided.  Participants are free to bring their own tools, 

subject to approved by the competition Judges. 

   Any  consumables  that  may  be  required  like  lubricants/waste  clothing,  shall  be  made 

available however participants can bring their own 

COMPETITION RULES 
   A maximum of two / three students are allowed per team. 
   Completion of the assembly means the bicycle should be worth of riding for predetermined 

distance (around 100m). Only completely assembled cycle shall be considered for allocation 
of marks. 

   Assemble a standard assembly like wheel/with spokes shall be considered as an integral 
assembly. 

   Any other doubt/rules shall be clarified with the judge before the start of the competition 

   The teams should be able to complete the round1 within the given time as specified in the 
questions. No extra time will be provided. 

   Judging will be done based criteria specified provided within the given time frame. 

   Judges decision will be the final. 
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Web Design and Development 
 
BACKGROUND  
 Design and Developing software solutions for a business problem. The competition covers a 
broad range of technical skills as well as disciplines and their application in the production and 
maintenance of overall Web Design and Development. 
 
CONCEPT  
 Participants are involved in implementing specific solutions that follow business rules and 
 objectives and converting these into website specification 
 

 Knowledge in W3C standards for HTML and CSS 
 Search Engine Optimization (SEO) and performance optimization  
 Time management skills 

EVENT BLUE PRINT  
 Round 1 

 Round 2 
 Round 3  

 

Round 1 Round 2 Round 3 

Participants are requested to 
perform the activity with the 
agreed tool set 
Activity related to  
1.Work organization and 
management 
2.Website design 
3.Website layout 

Participants are requested to perform 
the activity of having Backend data 
connection to MYSQL, deployment of 
application.  

Demo the Complete 
Software developed out 
of Round 1 and Round 2 

 
MATERIALS REQUIRED  

 All the team members shall bring their own laptop with appropriate software installed 
prior to the event. 

 The following tools and materials will be used in the competition:  

o World Wide Web Consortium for HTML and CSS 

o Javascript  

o Object-oriented PHP 

o Open Source server side Libraries and Frameworks 

o My SQL  

o FTP server and client relationships and software packages  

o Software design pattern 

o Web application security 

o Content Management Systems (CMS) 
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COMPETITION RULES  
 A maximum of two/three students are allowed per team.  
 Teams have to complete all the rounds.  

 The teams should be able to complete the round1, round 2 and round 3 within the given 
time as specified in the questions. No extra time will be provided.  

 Based on the presentation and solutions provided by team to be evaluated and time is 
important.  

 Judging will be done based on the accuracy, correct answer and best solutions provided 
within the given time frame. 

 Judges decision will be the final.  
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Autonomous Vehicle Challenge 
BACKGROUND 

Self-driving vehicles are cars or trucks in which human drivers are never required to take 
control to safely operate the vehicle. Also known as autonomous or “driverless” cars, they combine 
sensors and software to control, navigate, and drive the vehicle.  

Not only are almost all major car makers investing in Self-driving vehicles technology, but 
Forbes predicts there are more than 1700 startups determined to disrupt the car industry.  

The global market for autonomous vehicles will be worth $54.23 billion in 2019 and increase 
to $556.67 billion by 2026 with a compound annual growth rate of 39.47% during that period 

 
CONCEPT/PROBLEM STATEMENT  
 To construct software pipelines for images and videos used in real-time Self driving Cars.  

EVENT BLUE PRINT  
 Round 1 

 Round 2 

 Round 3 

 Round 4 

 

Module Acceptance Test (MAT) Criteria 

Round 1  MAT1:: Accept an Image (*.JPEG, *.PNG) if the 

input is an Image. 

Round 2  MAT2:: Accept an Video (*.MP4) if the input is an 

Video. 

Round 3  MAT3:: Process and produce either an Image 

Output or Video Output with some or full level of 

details required as per the Problem Statement. 

Round 4  MAT3:: Presentation of the work done till Round 3 

 
MATERIALS REQUIRED  

 Minimal tools to be used shall be provided.  Participants are free to bring their own tools 

software’s installed in their laptop. 

 Participants are expected to bring own hardware for demo.  

 Participants are given any choice to select the Software and Hardware. 

 Below are few references provided for this event. 

o Anaconda 3/2 – Spyder, Jupyter Notebook 
o Python – numpy, cv2, matplotlib.pyplot, matplotlib.image 
o Image Processing techniques 
o Matrices and Vectors 
o Linear Equations  
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COMPETITION RULES  
 A maximum of three students are allowed per team 
 Images/Videos would be provided during the Problem Statement walkthrough session. 
 There would be multiple rounds based on the Problem Statements. 
 Students are expected to design logics and build software pipelines which satisfies all the 

requirements of the Problem Statements. 
 The Final solution should satisfy all MAT tests. 
 Teams which are able to complete the maximum number of rounds satisfying all the judging 

criteria will be declared as the winners. 
 Students are motivated to use any technology to achieve the objectives of the Problem 

Statement. 
 Any other doubt/rules shall be clarified with the judge before the start of the competition. 

 Judges decision will be the final.  
 

JUDGES CRITERIA  
 JC1::High Level Presentation of Project (Maximum of 2 Slides) 
 JC2::Technology used with Design Review 
 JC3::Requirement Coverage 
 JC4::Testing Techniques for solving the problem statement 
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Connected Vehicle Competition 
BACKGROUND   
 

Vehicle to vehicle (V2V) communication market includes a transmitter and receiver that 
help the cars to broadcast the brake status, speed, position, steering-wheel position and other data 
to other vehicles within a range of few hundred meters.  

Connected vehicles could make use of the information in order to build in depth depiction 
of what’s unfolding around them, enlightening any sort of danger and alerts the driver, or the best 
sensor system, would miss or fail to anticipate.  

V2V communication market size was estimated at over USD 15 billion in 2015 and is likely to 
witness gains at an estimated CAGR of more than 5% up to 2023 
 
CONCEPT/PROBLEM STATEMENT  
 To enable decision making in remote vehicles based on real-time sensor readings 

 

 Vehicle 1 is an automotive sensor (declared at event) which needs to be interfaced with a 
microcontroller/Laptop to extract the real time sensor values.  

 Controller 1 which is a Microcontroller (uC) or Laptop needs to process the incoming data 
from the Vehicle 1 and transfer it to Controller 2 via a wireless stream. 

 Controller 2 should be able to acquire the data sent by Controller 1. 
 Vehicle 2 is a software interface in Controller 2 which displays a decision based on Vehicle 1 

Data. 
 
EVENT BLUE PRINT  

 Round 1 

 Round 2 

 Round 3 

 Round 4 

 

Module Acceptance Test (MAT) Criteria 

Round 1  MAT1:: Controller 1 should be able to interface 

Vehicle 1 Sensor data. 
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Round 2  MAT2:: Controller 1 should be able to 

communicate to Controller 2 via a wireless 

method. 

Round 3  MAT3:: Data should not be lost during the 

communication interface between Controller 1 

and Controller 2. 

Round 4  MAT4:: Controller 2 should be able to produce 

results with partial or full level of details required 

as per the Problem Statement 

 
MATERIALS REQUIRED  

 Minimal tools to be used shall be provided.  Participants are free to bring their own tools 

software’s installed in their laptop. 

 Participants are expected to bring own hardware for demo.  

 Participants are given any choice to select the Microcontroller, software and Hardware. 

 Below are few references provided for this event. 

o Sensors and their Interfacing – SPI, I2C, UART etc. 
o Microcontrollers – Arduino, Cypress, TI, National Instruments etc. 
o Single Board Computers – Raspberry Pi, Beaglebone, Odroid etc. 
o Software  – C,C++,Python, LabVIEW, MATLAB etc. 
o Hardware – Breadboards, Jumper Wires as required, Power supplies, Micontrollers if 

required. 
COMPETITION RULES  

 A maximum of three students are allowed per team 
 Information about the Sensor and Decision making algorithm will be disclosed during the 

Problem Statement Walkthrough session. 
 Students are motivated to use any technology to achieve the objectives of the Problem 

Statement. 
 No physical communication methods are allowed between Controller 1 and Controller 2. 
 Projects will be evaluated based on the Technology used, Transmission Range, Ergonomics, 

Design and Cost of Prototype. 
 The Final solution should satisfy all MAT tests 
 Any other doubt/rules shall be clarified with the judge before the start of the competition 

 Judges decision will be the final.  
 

JUDGES CRITERIA  
 JC1::High Level Presentation of Project (Maximum of 2 Slides) 
 JC2::Technology used 
 JC3::Range of the Communication Module 
 JC4::Ergonomics, Design and Prototype for the event 

 



 
 

 

 

 

 

Refrigeration and Air-conditioning 
 
 

CONCEPT 
 

 

Identify the  components of the given product or components in Refrigeration and Air- 

conditioning. 

ALIGNMENT WITH CURRICULUM 

 
   Identify the name of the R&AC system and its components. 

   Describe the use of those components. 

   Description of those component’s Specifications. 

   Draw the schematic diagram of the given R&AC system. 
 

 

EVENT BLUE PRINT 
   Preliminary 

   Final round 
 

Preliminary Final 
Participants are questioned and analyzed based on 
their knowledge regarding basics of Refrigeration 
and Air-conditioning. 

Each  team  should  identify  the  system  and  its 
components, which will be providing on clearing 
the prelims and write the description of system 
and its  components  using tag. The team has to 
present their conclusion in front of the jury. 

KITS AND AIDS 
Refrigerator and Air conditioner will be provided for teams clearing the prelims. A4 sheets 

also will be provided. 

Drawing accessories must be brought by students. 

COMPETITION RULES 
   A maximum of two / three students are allowed per team. 
   Teams clearing the prelims are promoted to final round. 

   If more than one team registers, only one of them will be selected during prelims based on 
their performance. 

   The teams should be able to find out the system and its components within the given time. 
No extra time will be provided. 

   Based on the presentation and identification, team to be evaluated and time is important. 

   Judges decision will be the final. 

 
BACKGROUND 

R&AC competition reflects a range of different systems and its components used in Heating 
ventilation, Refrigeration and air conditioning industries. 
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Plant Layout in Manufacturing Engineering 
 
BACKGROUND  
 All industries are feeling the pressure of digital transformation. Products and the factories 
that produce them continue to become smarter and more complex. Rapidly advancing digital 
technology is driving innovation everywhere.  
 

Manufacturers must rethink every aspect of their businesses and embrace digitalization. 
Manufacturers can predict the future by showing much greater flexibility in reacting to continually 
changing consumer demands and future orders.  
 
CONCEPT  

Participants will have to attend the Workshop provided at the event venue for this 
competition. The Judges will provide the Challenge from the workshop outcome. Participants are 
expected to solve the Challenge and show the results as expected by the Judge. 
EVENT BLUE PRINT  

 Round 1 (Workshop) 

 Round 2 
 Round 3  

 

Round 1 Round 2 Round 3 

Participants are requested to 
attend the workshop to 
understand the basics and 
solve the challenge that will 
be given at Round 2. 
 

Participants are requested to do perform 
the activity as provided by the Judge at 
the venue.  

Present the solution and 
the learning outcome for 
round 1 and round 2. 

 
MATERIALS REQUIRED  
 All the team members shall bring their own laptop with below software installed prior to 
the event. 

 

COMPETITION RULES  
 A maximum of three students are allowed per team.  
 Teams have to complete all the rounds.  

 The teams should be able to complete the round1, round 2 and round 3 within the given 
time as specified in the questions. No extra time will be provided.  

 Based on the presentation and solutions provided by team to be evaluated and time is 
important.  

 Judging will be done based on the accuracy, correct answer and best solutions provided 
within the given time frame. 

 Judges decision will be the final.  
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Entrepreneurship 
(Business Sprint Challenge) 

 
BACKGROUND  
 Over 85 percent of new businesses fail within a few years, often because they try to plan 
their way to success. What’s worse, research suggests that writing a business plan has no 
correlation with success. It’s time to change. Business Model Competition represents a radical 
departure from the past and the crest of a new paradigm in entrepreneurship. 

CONCEPT  
 The Business Spring Challenge is not a business plan competition. Participants won’t be 

rewarded for doing lots of library research, drawing fancy graphs, or crafting the perfect sales pitch 

to venture capitalists.  

Teams are evaluated based on 1) breaking down their idea into the key business model hypotheses 

2) getting outside the building and testing their assumptions with customers 3) applying Customer 

Development / Lean Startup principles to make sure they nail the solution, and 4) learning to pivot 

(or change) until they have a customer-validated business model 

EVENT BLUE PRINT  
 Round 0 (Video Submission at venue) 

 Round 1 

 Round 2 
 Round 3  

 
JUDGING CRITERIA 
Each round of the Competition is judged using the following questions: 

 

Round 0 Video Submission 

 Participants team shall bring a 8 minute video of their Business model and present to the 
Judge 

Round-1 Hypothesis 

 Did the team use a canvas to identify and track hypotheses? 

 Did the team clearly state their hypotheses? 

 Did the team identify the most crucial hypotheses to test first (the ones that could kill their 
business)? 

Round- 2 Test 

 Did the team design low cost, rapid, but reliable tests of these hypotheses? 

 Did the team conduct the tests in a reliable manner? 

 Number of tests - should be adjusted for industry, product type (web vs physical product), 
and business type (B2B vs B2C) 
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 Quality of tests - interviews are high quality, surveys & focus groups are much lower quality 
(you don’t know which questions to ask) unless interviews have been conducted first 

 If appropriate, has the team developed a prototype or minimum viable product (MVP)? 
Does the team understand the hypotheses they are testing with a prototype or MVP? Is the 
prototype or MVP appropriate to answer those hypotheses? 

 

Round-3 Result 

 Did the team clearly state their insights and learning, how those validated or invalidated a 
hypothesis, and if that informed any pivots (changes)? 

 If changes were made, was the pivot the team made supported by evidence or did they fail 
to pivot when the evidence clearly stated it? 

 Does the team have significant evidence that the solution is validated (i.e., letters of intent, 
purchase contracts, sales, partners, etc.)? 

 Is the team solving a significant problem (defined in terms of money or impact)? 

 

Note:  Because web-based businesses are easier to test, these companies can often pivot faster. 
Judges are asked to not penalize physical product companies or health-related businesses because 
they have not pivoted as much or made as many iterations as web-based businesses. 

 

MATERIALS REQUIRED  
 All the team members shall bring their own laptop with Microsoft office installed prior to 
the event. 

 

COMPETITION RULES  
 A maximum of three students are allowed per team.  
 Team have prepare an 8 min Video of their Business Model prior to the event and this has 

to be presented as Round 0 at venue. 

 Teams have to complete all the rounds.  

 The teams should be able to complete the round 0, round 1, round 2 and round 3 within the 
given time as specified in the questions. No extra time will be provided.  

 Based on the presentation and solutions provided by team to be evaluated and time is 
important.  

 Judging will be done based on the accuracy, correct answer and best solutions provided 
within the given time frame. 

 Judges decision will be the final.  
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Cloud Computing 
 
BACKGROUND  
 

The present era is said to be an era of information and the period of digitization. The digital 
information is generated in terabytes daily through various sources like smart phones, social 
networks, sensors, user generated content. This digitization has raised several issues with respect to 
data storage on cloud. In the future era of Internet, this explosion of raw data and dependence on 
data services will grow by four fold due to storage proliferation of data intensive services and the 
digital convergence of telecommunication, media and Information Communication Technology 
(ICT).  

The next generation data models for storage delivery would migrate to cloud based 
infrastructure for storage which will be based on data objects with rich, extensible metadata and 
elaborated access methods. Such infrastructures will face several research challenges which need to 
be addressed in order to overcome limitations related to issues like storage access, mobility, cost, 
energy, security, interoperability, efficiency, etc.  
 
CONCEPT  
 Participants will be required to  

1. Evaluate, select and implement foundational cloud computing services such as compute, 

network, and storage for a given business problem. 

2. Evaluate, select and any one of network-related technologies to infrastructure design such 

as network communication protocols, sub netting, NAT, DNS, VPN, broadcast networking, 

and dynamic routing protocols. 

3. Design and develop authentication processes at a departmental and organizational 

level, controlling access to public cloud administrative capabilities and system access. 

4. Develop policies and procedures for systems and application access to public cloud 

interfaces and services. 

EVENT BLUE PRINT  
 Round 1 

 Round 2 
 Round 3  
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Round 1 

Systems Design/Deployment – When designing and deploying a web application, the fundamental 
building blocks of being able to scale is understanding how to implement an architecture that can 
scale. Participants will need to showcase their understanding in decoupling the database from the 
application, utilizing additional options and effective implementation of integration. 
Network Design – When scaling a web application and breaking up the workload into different tiers 
and services, the network design must ensure that only servers and services that should be public 
remain public. To ensure network security, the application should communicate with services on 
private networks where possible. 
High Availability – In today’s web applications high availability is an essential aspect. Participants will 
need to keep this in mind and implement ways to ensure the web application can deal with issues 
and still remain a running application. 

Round 2 

Scalability – In order to keep costs low when there is low usage and scale to meet high traffic to 
provide a consistent user experience, the application must scale or the application must be scalable. 
Scalability in every aspect of the web application allows the application to grow only where needed. 
Correctly implemented this goes hand in hand with monitoring and automation. 
Automation – Automation is one of the fundamental building blocks of being able to scale a web 
application. Automation of application deployment process, infrastructure provisioning automation 
and self-configuration. 
Security – When scaling a Web Application, security at every layer of the application is essential. 
Where network traffic is allowed to come from, who can access the servers, what permissions are 
applied to the servers and users, who has access to the databases and data. 

Round 3 

Provide a detailed Study after Round 1 and Round 2 
1. How Cloud computing can drastically reduce the Software Development time 
2. Provide a Mathematical model for calculating the cost of transfer of in house to cloud 

environment 

 
MATERIALS REQUIRED  
 All the team members shall bring their own laptop with the appropriate software installed 
prior to the event. 

 

COMPETITION RULES  
 A maximum of two/three students are allowed per team.  
 Teams have to complete all the rounds.  

 The teams should be able to complete the round1, round 2 and round 3 within the given 
time as specified in the questions. No extra time will be provided.  

 Based on the presentation and solutions provided by team to be evaluated and time is 
important.  

 Judging will be done based on the accuracy, correct answer and best solutions provided 
within the given time frame. 

 Judges decision will be the final.  
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IT Software Solutions for Business/Engineering 
 
 

BACKGROUND 
Developing software solutions to improve business productivity encompasses many 

different skills, however, key to all these is an individual’s passion and ability to keep up with the 
rapid pace of change. 

 
Working closely with clients, as individuals or on a team, the software professional might be 

responsible for one or more roles including business/system needs analysis, developing system 
specifications, system design, programming, installation and testing, end-user training, system 
improvement and maintenance. 

 
CONCEPT 

Participants will be inputting, manipulating, outputting and presenting information and will 
need to demonstrate: 

     Accuracy 
     Knowledge 
     Time management skills 

 
EVENT BLUE PRINT 

   Round 1 

   Round 2 
   Round 3 

 
Round 1 Round 2 Round 3 

Participants are requested to 
perform the activity with MS 
word. Activity related to 
1.Formatting and organizing 
the given content with 
Microsoft Word tool 
2.  Create  a  new  document 
for the sample provided 

Participants    are    requested    to    do 
perform the activity with MS Excel and 
Prepare a presentation with data. 

Developing         software 
solutions with MS access 
for database storing and 
create  a  macro  in  excel 
for the given problem. 

 

MATERIALS REQUIRED 
All the team members shall bring their own laptop with Microsoft office installed prior to 

the event. 
 

 

COMPETITION RULES 
   A maximum of two / three students are allowed per team. 
   Teams have to complete all the rounds. 

   The teams should be able to complete the round1, round 2 and round 3 within the given 
time as specified in the questions. No extra time will be provided. 
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   Based on the presentation and solutions provided by team to be evaluated and time is 
important. 

   Judging will be done based on the accuracy, correct answer and best solutions provided 
within the given time frame. 

   Judges decision will be the final. 
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Embedded System Design 
 
HANDSHAKE for the EVENT – HELLO !!! 
 

Origin of all Automation started from the core – Mainly starting from Low Level Embedded 
Controllers. Embedded Systems has brought about a revolution in Science. Uses of embedded systems 
are virtually limitless because every day new products are introduced to the market which utilize 
embedded computers in a number of ways.  

Latest trend is that embedded systems are also part of Internet of Things (IoT) – a technology in 
which objects, animals or people are provided with unique identifiers and the ability to transfer data over 
a network without requiring human-to-human or human-to-computer interaction. But Main concern is 
the security and privacy of the data which is shared to the cloud space or external devices. 

 
WHAT WE ARE UP TO? 

 
Focus on making Embedded System Design more resilient to threats, by designing and 

implementing reliable product. The challenge will have two phases: a preliminary qualification phase, 
where teams allowed to take a written test, describing their project and a final phase. 

 
WHAT all we have in this Challenge? 
 

 Round 1 – Written Test 

 Round 2 – Coding and Demonstration 

 Round 3 – Design and Coding 

 Round 4 – Demonstration of Round 3 

 

 

Module Acceptance Test (MAT) Criteria 

Round 1  Written test (Hint: Working on Embedded Systems) 

 Round3 Challenge Description  

Round 2  Write a program in embedded C language for a 

microcontroller. 

 Interface the required hardware modules like LCD, 

Motor, Keypad, Touch Screen etc. to demonstrate 

the required functionality 

Round 3  New Challenge will be assigned at the venue by 

Judge before the start of round 1 

 (Open Book/Internet required Challenge) 

Round 4  Presentation of the work done till Round 3  

 
 

 Expectations for Round 2: Write a program in embedded c language for microcontroller, as used 

in digital electronic key safe device to achieve following functions (Ref the below diagram) 

o Power on LCD Display 
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o Set and Clear Password via Keypad 

o Glow Green LED on Successful authentication 

o Glow Red LED on Failure with retry option. 

 

 

 

o  

 

 

 

MATERIALS REQUIRED  

 Participants are free to bring their own tools software’s installed in their laptop. 

 Participants are expected to bring own hardware for demo.  

 Participants are given any choice to select the Software and Hardware. 

 Sample components needed for this event. Participants are expected to have these components. 

o Keil IDE/MPLAB/Any IDE 

o Any MCU with which the participants is comfortable with like Arduino / 8051 / ARM / PIC 

o 16 x 2 LCD Display 

o Matrix keypad (3x3) 

o Red LED, Green LED 

o Berg Connectors / Jumpers 

COMPETITION RULES  
 A maximum of three students are allowed per team 
 New Challenges will be given during the Problem Statement walkthrough session. 
 Students are expected to design logics and build software pipelines which satisfies all the 

requirements of the Problem Statements. 
 Teams which are able to complete the maximum number of rounds satisfying all the judging 

criteria will be declared as the winners. 
 Students are motivated to use any technology to achieve the objectives of the Problem 

Statement. 
 Any other doubt/rules shall be clarified with the judge before the start of the competition 

 Judges decision will be the final.  
 

JUDGES CRITERIA  
 JC1::Round 4 - High Level Presentation of Project (Maximum of 2 Slides) 
 JC2::Technology used with Design Review 
 JC3::Software code and Hardware demo review 
 JC4::Testing Techniques for solving the problem statement 

Input Keypad Microcontroller 

LCD DISPLAY 

G 

R 

LED1 

LED 2 


	51.Bicycle Assemby and Maintenance.pdf
	52.Web Design and Development.pdf
	53.Autonomous Vehicle Challenge.pdf
	54.Connected Vehicle Competition.pdf
	55.Refrigeration and Air Conditioning.pdf
	56.AEM_Plant_layout.pdf
	57.Entrepreneurship.pdf
	58.Cloud Computing.pdf
	59.IT Software Solution for Business.pdf
	60. Embedded_System_Design_Competition.pdf

