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Abstract

Artificial Intelligence (Al) and the Internet of Things (1oT) are changing how businesses and everyday life work. These
technologies help companies improve their services, make faster decisions, and find new ways to solve real-world
problems. Start-ups, which are small new businesses, are using Al and 10T in smart ways to bring new solutions in
areas like farming, healthcare, factories, and smart cities.

This paper explains how these start-ups are creating useful tools by combining Al (which helps machines learn and
think) and 1oT (which connects devices to share data). We also look at how big companies work with these start-ups
to grow faster and bring their ideas to life. Government policies, like funding support and technology programs, play
an important role too.

The paper shares real-world examples of successful start-ups, the algorithms they use, and their impact. It also explains
the challenges they face—such as getting money, following rules, or being accepted by big industries. Lastly, it gives
suggestions for how industries, start-ups, and governments can work together to make Al and 10T more successful and
accessible for everyone.

Keywords—Artificial Intelligence (Al), Internet of Things (1oT), Start-ups, Industry Collaboration, Government Policy, Smart
Technologies, Innovation, Sustainability.

I. INTRODUCTION

Acrtificial Intelligence (Al) and the Internet of Things (loT) are two powerful technologies that are helping change the
way we live and work. Al helps machines think, learn from data, and make decisions like humans do. IoT connects
everyday devices—Ilike phones, sensors, or machines—to the internet so they can collect and share information.

When Al and IoT are used together, they can solve big problems. For example, sensors (10T) can collect data from
farms or hospitals, and Al can analyze that data to give useful suggestions. This helps people make faster and better
decisions.
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Start-ups are small, innovative companies that often take risks to bring new ideas to life. Many start-ups are using Al
and 10T to create smart tools and services that improve farming, healthcare, city life, and manufacturing. Big companies
often support these start-ups by giving them funding, sharing knowledge, or working on projects together.
Governments also play a role by making rules and offering programs to help these businesses grow.

This paper looks at how start-ups are using Al and 10T in creative ways, how they work with big companies, and how
government policies can help or hurt their progress. We also talk about real examples, simple algorithms, and the
challenges that come with using new technology.

Il. HOW START-UPS USE Al AND IOT

Start-ups are using Artificial Intelligence (Al) and the Internet of Things (loT) to solve real-world problems in smart
ways. Al helps computers and machines learn from data and make decisions. 10T connects devices to the internet so
they can collect and share data. Together, these technologies help start-ups build smarter tools for industries like
farming, healthcare, smart cities, and factories.

Let’s look at some real examples and the simple technology behind them:

Farming (AgriTech)
Case Study: Cropln

Cropln is a start-up that helps farmers grow healthy crops. It uses sensors (10T) placed in farms to check soil moisture,
temperature, and crop health. The data goes to the cloud where Al systems check for signs of disease or low
productivity.

How it works:
- 10T sensors collect farm data (soil, weather, crop images).
- Al uses image recognition and machine learning models to detect problems like pests or plant disease.

- Farmers get suggestions on their mobile phones in their local language.

Algorithms Used:
- CNN (Convolutional Neural Network) for analyzing plant images

- Decision Trees for giving advice on fertilizers or water needs

Impact:
- Farmers report up to 25% increase in crop yield

- Reduced use of pesticides by over 30%
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Healthcare
Case Study: Qure.ali

Qure.ai builds Al tools that help doctors understand medical scans like X-rays and CTs. In many rural areas, doctors
don’t have quick access to specialists. Qure.ai fills that gap.

How it works:
- Patient’s scan is uploaded to the cloud.
- Al model looks at the scan and compares it with millions of past examples.

- The system tells the doctor if there’s a disease like pneumonia, fractures, or stroke risk.

Algorithms Used:
- Deep Neural Networks (DNN) trained on medical images

- Natural Language Processing (NLP) to create simple reports

Impact:
- Diagnosis time reduced by 50-60%

- Helps rural clinics with no radiologists

Smart Cities
Case Study: Bosch 10T Suite

Bosch’s IoT Suite helps make cities smarter by managing streetlights, traffic signals, and waste collection.

How it works:
- Sensors track traffic and light conditions.
- Data is sent to a central Al system.

- The system adjusts lights, reports problems, and alerts city staff.

Algorithms Used:
- Predictive Analytics to reduce traffic jams

- Anomaly Detection to detect broken lights or unusual activity
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Impact:

- Saved 25% electricity in some cities

- Faster response to public complaints

Factories (Smart Manufacturing)

Case Study: Siemens MindSphere

MindSphere is a digital platform that connects machines in a factory to the internet. It helps factory owners find faults
early and improve production.

How it works:

- Machines have sensors that send data on temperature, speed, and errors.

- Al looks for patterns and predicts if a machine might break down.

- Maintenance is scheduled before problems occur.

Algorithms Used:

- Time Series Forecasting to predict failures

- Clustering to group similar machine behaviors

Impact:

- Reduced machine breakdowns by 40%

- Increased factory efficiency by 20%

Summary Table

Industry Start-up / Solution Al Algorithms Used | Real-World Impact
Farming Cropln CNN, Decision Trees | 25% higher yield, 30%
less pesticide
Healthcare Qure.ai DNN, NLP 60% faster diagnosis
Smart Cities Bosch 10T Suite Predictive Analytics 25% energy saving
Manufacturing Siemens MindSphere | Time Series, | 40% fewer
Clustering breakdowns

I11. HOW START-UPS AND BIG COMPANIES WORK TOGETHER

Start-ups often have fresh ideas and new technology, while big companies have more money, experience, and customer
reach. When they work together, they can create powerful solutions faster and at a bigger scale.

This kind of teamwork is called industry collaboration, and it helps both sides grow.
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Why Do They Collaborate?

Start-ups need:
~Funding (money)
~Business advice (mentorship)

~Access to markets

Big companies need:
~New ideas and innovation
~Latest technology (like Al & 10T)

~Faster development of products

Together, they build better solutions than either could alone.

Real-World Examples of Collaboration
1. John Deere & Al Start-ups — Smart Farming
What they do together:

John Deere, a famous tractor and farming equipment company, works with Al start-ups like Blue River Technology
to improve farming.

How it works:

~Tractors are fitted with cameras and Al systems.
~These machines can spot weeds and spray only where needed.

~Saves chemicals and protects crops.

Result:
- Reduced pesticide used by 90%

- Healthier soil and better yields

2. Tesla & Al Companies — Self-driving Cars
What they do together:

Tesla uses Al to develop self-driving cars. It works with Al start-ups and data labeling companies to improve its
systems.
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How it works:

- Al algorithms learn from real-time driving data.

- Cameras and sensors detect people, cars, and signals.

- The car makes decisions like stopping or turning safely.

Algorithms Used:

- Reinforcement Learning

- Computer Vision (Object Detection)

Result:

- More than 3 billion miles of real-world driving data

- Constant improvement of driver-assist systems

3. Google & Al Health Start-ups — Predicting Diseases

What they do together:

Google partners with start-ups like DeepMind Health to predict and detect diseases early.

How it works:

- Al looks at medical records, scans, and lab results.

- It predicts risks of kidney failure or eye diseases.

Result:

- Early treatment for patients

- Less burden on hospitals
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Types of Collaboration Models

Type

Description

Example

Investment

Big company gives money to a
start-up

Google Ventures funding health

Al

Partnership

Both work on a joint project

John Deere & Blue River tech

Acquisition

Big company buys a start-up

Apple acquiring Al

assistant

voice

Accelerator/Incubator

Helps start-ups grow with
office space, training, and
advice

Microsoft Al Factory, NVIDIA

Inception

Benefits of Collaboration

For Start-ups

For Big Companies

Access to funding

Access to latest technology

Better brand reputation Faster innovation

Al/loT features

Opportunity to scale up Improve products with

Mentorship from industry experts

Gain fresh ideas and agile approaches

Challenges Faced in Collaborations

-Start-ups may lose independence

- Differences in work culture and speed

- Intellectual property (IP) rights issues

- Unequal power dynamics in contracts

Best Practices for Success

- Clear communication and goals

- Legal agreements for IP and data

- Mutual trust and knowledge sharing

- Shared values and aligned vision
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IV. GOVERNMENT POLICIES THAT HELP START-UPS

Governments around the world know that Al and loT start-ups can help solve big problems—Ilike improving
healthcare, making farming smart, or reducing traffic in cities. That’s why many countries have special policies and

programs to support them.

These policies provide money, training, infrastructure, and relaxed rules so start-ups can grow and succeed.

Types of Support Governments Give

Support Type

What It Means

Example

Funding

Giving money or grants

Start-up India Seed Fund

Tax Benefits

Reducing taxes to save money

Tax exemption for new
businesses

Infrastructure

Providing labs, networks, and
office space

Atal Incubation Centers

Skill Development

Training workers in Al/loT

Al for Youth (India)

R&D Support

Support for innovation and
research

Horizon Europe Al Projects

Regulatory Sandbox

Safe testing zones with relaxed
rules

UK FCA's Al testing
framework

Examples of Government Programs

India — Start-up India & Digital India

Start-up India:

~Helps with registration, tax breaks, and funding.

~%1,000+ crores in funding to early-stage tech start-ups.

~Offers mentorship, innovation hubs, and networking.

Digital India:

~Pushes for Al and 10T in healthcare, farming, and education.

~Supports rural connectivity and smart village tech.

USA — National Al Initiative Act

Passed in 2020 to boost Al innovation.
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Provides funds for R&D, creates Al Institutes, and helps start-ups.

Focus on ethical Al, job training, and Al in national security.

European Union — Al Act & Horizon Europe
Al Act:

First law in the world to regulate Al.

Ensures safe and trustworthy Al usage.

Classifies Al into risk levels (e.g., low risk to high risk).

Horizon Europe:
Invests €95 billion in innovation between 2021-2027.

Funds Al for health, green energy, smart cities, and factories.

Chart: Policy Support Impact on Al Start-ups
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- Copy
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Start-ups Growth Over 5 Years (India, US, EU)

Region (Program) Funding (R/€/$) Start-ups Funded Jobs Created

India (2020-2024) %1000+ crores 4,000+ 25,000+
USA (NI Act) $1.5B+ 2,500+ 20,000+
EU (Horizon) €1.8B+ 3,200+ 22,000+

Source: Official policy reports & economic development agencies

Problems Start-ups Still Face

Even with these programs, start-ups often face:

- Slow funding process
- Complex paperwork

- Strict data/privacy laws
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- Lack of awareness about the available schemes

What Can Be Improved

- Faster approval and funding

- Better coordination between local and national programs

- Help desks or online portals for easy access

- Legal and policy support for new tech testing (especially in Al/10T)

Quick Recap: Government support is key for Al and loT start-ups, but it needs to be simple, fast, and flexible. When
policies match the speed of innovation, we’ll see more impactful solutions that benefit everyone.

V. CHALLENGES AND FUTURE OPPORTUNITIES

Al and loT start-ups are growing fast, but they also face big challenges. These problems can slow down their progress.
At the same time, there are many opportunities to make things better in the future.

Common Challenges Faced by Start-ups
Lack of Funds

o Explanation: Al/loT development requires significant investment in technology, data collection,
infrastructure, and testing.

¢ Example: Many Indian agri-tech start-ups shut down early due to lack of funding and limited access to seed
capital.

Strict Rules

o Explanation: Government regulations around data use, safety, and testing can be complex and hard to navigate
for start-ups.

¢ Example: The EU's Al Act imposes restrictions on high-risk Al systems, making it difficult for start-ups to
deploy them freely.

Slow Industry Adoption

o Explanation: Large industries are often hesitant or slow to adopt new and emerging technologies like Al and
I0T due to fear of disruption.

e Example: Factories often delay 10T upgrades because they worry it may cause downtime or require major
changes.

Skilled Talent Shortage

o Explanation: There is a shortage of trained professionals with expertise in Al and 10T technologies, especially
in emerging markets.

o Example: Start-ups find it hard to hire qualified machine learning engineers and loT developers.
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Data Privacy Issues

o Explanation: Start-ups need access to large datasets to train and test Al models, but collecting and using data
legally is challenging.

e Example: Healthcare Al start-ups often face legal restrictions when accessing patient data due to privacy laws.

Scalability

o Explanation: It is difficult for start-ups to grow rapidly without access to infrastructure, funding, and
partnerships.

o Example: A smart city project may succeed in a pilot district but fail to scale to other regions due to lack of
support.

Chart: Top 5 Challenges Faced by Al/loT Start-ups (Survey of 200+ Founders)
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% of Founders Reporting This Issue:

% of Founders Reporting This Issue:

Lack of Funding 82%
Regulatory Hurdles 60%
Skilled Talent Shortage 48%
Tech Infrastructure 35%
Slow Industry Adoption 28%
0% 20%

Future Opportunities

Despite the problems, there's huge potential to grow, innovate, and make life better with Al and loT.

What's Next?
Smart Rural Development

e Why It Matters: Applying Al and loT technologies in rural areas can improve agriculture, water management,
and healthcare services.
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e Example: loT-based water sensors are being used in villages in Maharashtra to monitor and manage water
resources efficiently.

Increased Investment

e Why It Matters: More funding is flowing into sectors like green Al, healthcare, and agri-tech, helping start-
ups scale and innovate.

« Example: Omnivore VC is actively investing in Al-led agricultural start-ups that improve farming outcomes.
Stronger Industry Ties

e Why It Matters: Collaborations between established companies and start-ups can accelerate R&D and bring
solutions to market faster.

o Example: Bosch is co-developing smart city technologies in partnership with local start-ups to enhance urban
innovation.

Skilling the Workforce

e Why It Matters: Training students, engineers, and professionals in Al and 10T is key to building a future-
ready workforce.

o Example: Google’s “Al for India” campaign aims to train youth and developers in practical Al applications.
Policy Reform & Sandboxes

e Why It Matters: Regulatory sandboxes allow start-ups to safely test new Al/l0oT solutions under relaxed rules,
encouraging innovation.

e Example: The UK’s Regulatory Sandbox supports testing Al in financial services without full regulatory
constraints.

Sustainable Tech Focus

e Why It Matters: Al and IoT can drive sustainability by reducing waste, improving energy efficiency, and
supporting climate action.

o Example: In Africa, solar-powered loT start-ups are revolutionizing waste management with smart, eco-
friendly solutions.

Visual: Future of Al/loT Start-up Growth Path
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In Simple Words:

Start-ups using Al and 10T have amazing potential—but they need help. If governments, investors, and big companies
support them properly, they can:

- Build smarter cities
- Improve healthcare and farming

- Solve real problems for millions of people

VI. CONCLUSION & RECOMMENDATIONS
Conclusion

Acrtificial Intelligence (Al) and the Internet of Things (loT) are changing the way industries work—from farming and
healthcare to smart cities and factories. Start-ups are at the heart of this change. They bring fresh ideas, create new
technologies, and solve real-world problems.

But they can’t grow alone.

They face big challenges like lack of money, strict rules, slow tech adoption, and limited talent. Even when they partner
with big companies or receive some government support, the journey is not easy. Still, the future looks bright if the
right support is given.

Recommendations (What Can Be Done)

Here’s what can help build a strong Al and IoT ecosystem:

JETIRGV06011 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 69


http://www.jetir.org/

© 2025 JETIR May 2025, Volume 12, Issue 5 www.jetir.org (ISSN-2349-5162)
1. Stronger Collaboration

- Start-ups + Big Companies should work closely.
- Big firms can offer funding, data, tools, and mentoring.
- Start-ups bring fresh ideas and speed.

Example: Bosch partnering with small 10T start-ups to co-build smart city solutions.

2. Better Government Policies

- Create flexible rules for start-ups to test and grow.

- Offer regulatory sandboxes to try new ideas safely.

- Simplify compliance and patent laws.

Example: India's DPIIT Start-up India hub helps young companies register easily and connect with investors.
3. More Funding Opportunities

- Government grants, angel investors, and corporate venture funds should support Al/10T start-ups.

- Focus on early-stage and rural innovation projects.

Example: Omnivore invests in Indian agri-tech start-ups using Al for crop monitoring.

4. Training & SkKill Development

- More programs to train engineers, students, and workers in Al, loT, data science, and cybersecurity.
- Use MOOCs, workshops, and bootcamps.

Example: Google’s “Al for India” initiative provides free Al learning resources.

5. Support for Sustainability-Focused Start-ups

- Encourage Al/IoT start-ups solving climate, energy, and waste problems.

- Offer tax breaks and green-tech funds.

Example: Start-ups using solar-powered loT sensors for smart farming and irrigation.

Visual Summary: The Ecosystem We Need
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In Simple Words:

If we all work together—start-ups, industries, and governments—we can build an Al and loT future that is smart,
sustainable, and for everyone.

Let’s create an environment where ideas can grow, technology can help people, and innovation can solve the world’s
toughest challenges.
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