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Goal: Create technologies 
to solve real problems that 

are worth your effort
Many technologists create "cool" solutions 
without knowing the problems and needs.
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Classroom Problems

● What is the problem ⇒ given by the professor
● Who cares about the problem ⇒ professor
● Why to solve the problem ⇒ to get points
● Where does the problem occur ⇒ classroom (?)
● When does the problem occur ⇒ before submission
● How to solve the problem ⇒ read textbook and handout

Why are problems' solutions already in textbooks?
How can you solve real problems that are not in textbooks?
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Before you solve a problem, consider 
whether the problem is worth solving.

Why do you want to solve it?
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Do not waste time because "I want to learn."
Focus your effort for solving real problems.
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Why discuss applications and businesses?

● How + Why + Who + Where + When ...
● Apply computer vision, machine learning, artificial 

intelligence in businesses
● Understand the business reasons (sometimes surprising 

to technologists)
● Develop the skills to create marketable technologies
● Avoid building technologies needed by nobody
● Explore opportunities to commercialize technologies
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Computer vision in agriculture

https://www.croptracker.com/blog/computer-vision-in-agriculture-part-1.html
https://link.springer.com/article/10.1007/s43154-020-00001-w
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Monitor farm animals 

https://www.sciencedirect.com/science/article/pii/S0168169918318283
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Transportation safety

https://medium.com/analytics-vidhya/introduction-to-computer-vision-with-opencv-part-1-3dc948521deb
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Work Safety

https://blog.skyl.ai/workplace-safety-on-a-manufacturing-shop-floor-using-computer-vision
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Virtual fitting rooms

https://mobidev.biz/blog/ar-ai-technologies-virtual-fitting-room-development
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Sports

https://www.sportperformanceanalysis.com/article/computer-vision-in-sport
https://www.golfwrx.com/67315/golf-simulators-buying-guide/
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Medicine

https://www.aitrends.com/healthcare/machine-learning-advancing-medical-imaging-and-analysis/
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Inventory management

https://www.youtube.com/watch?v=B6zPnVGS0VI&ab_channel=PicaviGmbH
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Space Utilization

https://www.binaryversion.pt/retailerin/
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Technologies and Businesses
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● Understand the Lean LaunchPad concepts and tools such 
as customer discovery, value proposition design, and 
business model canvas

● Understand customers’ problems (“pain points”) from their 
perspective

● Map your customer ecosystem to understand customer 
roles, requirements and decision processes

● Identify modifications to your technology assumptions to 
achieve product-market fit

Build a Business
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Build a Business

● Build connections to the commercial ecosystem (i.e. 
customers, suppliers, partners, funders, accelerators …) 
for your innovation

● Explore the size of your potential markets, assess the 
competition, and identify the first target market

● Develop a commercialization roadmap identifying key 
milestones and required resources to move forward

● Talk to alumni in the target market
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Stop Thinking about "the idea"

● Many people think "the idea" is the most important thing. 
They are wrong.

● If you have only ideas, you have nothing. You need ways 
to realize (technologies) and protect (patents) your idea.

● Outsiders will not steal your ideas. Only your co-founders 
and employees can steal your ideas (+ technologies).

● Talk to as many people as possible. Get feedback and 
suggestions to improve your business.
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Semester Project
Design a business application using computer vision for embedded systems

Please read the assignment requirements for more details
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Technology Readiness Level 1-2

TRL created by NASA 
1. Basic principles observed and reported
2. Technology concept and/or application 

formulated
3. Analytical and experimental critical function 

and/or characteristic proof-of concept
4. Component and/or breadboard validation in 

laboratory environment
5. Component and/or breadboard validation in 

relevant environment
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9 essential questions for every business
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Business Model Canvas

Key 
Partners

Key 
Activities

Value 
Proposition

Customer 
Relationships

Customer 
Segment

Key 
Resources

Channels

Cost Structure Revenue Streams
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Common Mistakes

● I need an "idea" (a solution).
⇒ You need to identify an important problem.
● I am right. Everyone else is wrong. 
⇒ You need to communicate with potential customers.
● If my product is better, it will sell well.
⇒ Need to know customers and incumbents' responses.
● I must be the first to succeed.
⇒ It is difficult to find customers if they do not understand
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Common Mistakes

● I must move fast to succeed.
⇒ Flawed products may damage reputation and lose trust.
● I must raise money before I start.
⇒ It is difficult to raise money if you do not know customers.
● Money is the most important factor.
⇒ If you solve important problems, investors will come.
● If I win a business competition, I will be successful.
⇒ Winning is a good start, not an assurance of success.
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Why do some people start businesses?

They want to solve important problems (important to 

themselves and the customers) in unique ways and 

starting new businesses is the only path forward.

Definitely not because of money, fame, freedom ...
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Separate solutions from problems

A common mistake is to believe that your solution is the best 
or the only, while ignoring other possible solutions.

Problem Possible solutions

transportation rental car, uber, taxi, bus, bike, walk ...

communication mobile phone, zoom, FedEx, post office ...

knowledge universities, edX, Coursera, books ...
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Best Scenario: Eliminate problems not worth your time

Worst Scenario: Waste months (or years) on wrong problems

Identify Problems Worth Solving
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How to communicate with potential customers

Do's
● Start with Purdue alumni. Find alumni working on related 

topics and connect with them.
● Focus on understanding problems they face (not the 

problem you want to solve)
● Understand how the problems are solved now
● Identify the deficiencies of existing solutions
● Talk to everyone that may be involved (users, decision 

makers, suppliers, competitors …)
● Ask additional names to talk to
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Where to find people to talk to?

Don'ts
● Talk to your friends or family members (they will say you 

are perfect)
● Expect them to confirm your hypotheses
● Focus on users that have no authority making purchase 

decisions
● Assume users are buyers
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Story of your solution
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Create a storyboard

● Who are these people?
● What do they want?
● Why are their desires not fulfilled?
● How do they cope now?
● What can you do for them?
● How do you change their lives?
● What happens after that?
● If you have no story, you do not know what you are doing.

https://www.artstation.com/artwork/ZQZ4R
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Deliverables

1. Proposal (week 2): business needs and proposed solution
2. Progress (week 3, optional): adjustment of proposal
3. Presentation (week 5): 10-minute video explaining the 

business needs. Do not focus on technologies.
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Suggestions

● Treat this as the beginning of your career. 
● Discussions are essential. 
● Talk to as many people as possible outside this class. 
● Join the Burton D. Morgan Business Model Competition. 
● Purdue has many resources for commercialization.
● Focus on one key problem and think deeply. Don't try too 

many things superficially.  
● Read books about successful businesses.
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Check Companies in Industry Consortium
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Want to an Entrepreneur?

Yung-Hsiang Lu
Professor, Electrical and Computer Engineering
Director, John Martinson Entrepreneurial Center 
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What problems do you want to solve?

● Explore space
● Eliminate diseases
● Protect environment
● Reduce poverty
● Save lives
● Improve Education
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Secret of Success

● Decide what you want to accomplish in your life
● Identify the ways you can make the world better
● Manage your own career if you want to be happy

Most people:
● their lives are decided by their first managers
● 85% people are disengaged ("unhappy") from their jobs
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Problem of water shortage

Are you a water carrier or a pipe builder?
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Understand why some want to be entrepreneurs

Myth Reality
Want to become rich Want to solve people’s problems
Become rich quickly Many fail and become poorer

Flexible working hours Very flexible, (almost) 24 hours

No boss Customers, suppliers, employees, 
investors … are all your bosses

Do only what I like + Finance + HR + Inventory + ...
47
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What is the No.1 factor for 
successful entrepreneurs?

(from the survey of entrepreneurs)

Team
48
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T Together
E Everyone
A Accomplishes
M More
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Failure before Success

● Michael Jordan, “I’ve failed over and over and over again in my 
life. And that is why I succeed.”

● Thomas Edison, “I have not failed. I’ve just found 1,000 ways 
that won’t work.” 

● Steve Jobs, "If you really look closely, most overnight 
successes took a long time."

● Yung-Hsiang Lu, “If you always succeed, you have failed 
because you never take challenges.”
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What Can You Do?

● Do research to create technologies 
● Take intern positions
● Participate in Business Model competitions
● Read books, learn, and understand entrepreneurship
● Think about the problems you want to solve
● Make many friends, join clubs, build teams
● Develop skills in leadership, communication, management
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A business model describes the 
rationales of how an organization 

creates, delivers, and captures value.
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What do you offer?
Why are you special?
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Exercise: Value Proposition

Answer four questions:
We (A: Product) for (B: Customer). We are better than (C: 
competitors) because (D: value proposition).
e.g., We sell sport cars to affluent customers. Ours are 
better than other sport cars because ours accelerate twice 
faster.
e.g., We sell everyday household products to 
price-sensitive customers. Our prices are consistently 
lower than others’.
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Who are the customers?
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How do your customers 
get the products?
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Integration of online and physical shopping
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How do you make money?
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Who do you depend on?

62



Yung-Hsiang Lu, Purdue University

Where do you spend money?
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How do your people spend time?
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How do you acquire and 
retain customers?
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How do you need to become (and remain) successful?
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"Get out of the building. "Do 
people care?"

Do you want to build things that 
nobody, other than yourself, 
cares about?
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Understand Market

● Total: all possible customers
● Served: existing customers
● Target: customers to be acquired

● Will you buy your own products?
● Some people say, "My customers 

are everyone on earth." Please 
name one company whose 
customers are everyone on earth.

Total Market

Served 

Target
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Estimate Market for An App to Recognize Flowers

Paid app for recognize flowers

https://theplantguide.net/2017/08/23/best-plant-identification-apps/

Flower Lover

Botanist Farmer

Phone
User
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Who will pay? Why?

● Users
● Companies selling flower seeds
● Companies selling fertilizer
● National Park Services
● Environmental groups
● Tourist service
● Local governments
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Where are customers?

● World
● USA + Canada
● USA
● Indiana + Ohio + Illinois + Michigan
● Indiana
● Tippecanoe County
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Market for Electrical Vehicles

https://www.zdnet.com/article/el
ectric-vehicles-are-the-future/

https://slideplayer.com/slide/14419978/
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Impacts of other customers

Do more customers attract more customers?
● unclear: brands of soap
● global: social networks
● local: restaurant

Is it "winner-take-all"?
● social networks
● online marketplace
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Does your vision project have a market?

● Who are customers (the people that pay)?
● Who are the users? Are they customers? Why not?
● Who are your partners? 
● Who do you rely on?

Talk to them. Validate your hypotheses.


