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What is IoT ?

• The Internet of Things (IoT) is the network of physical 
objects or "things" embedded with electronics, 
software, sensors, and network connectivity, which 
enables these objects to collect and exchange data. 

• IoT allows objects to be sensed and controlled remotely 
across existing network infrastructure, creating 
opportunities for more direct integration between the 
physical world and computer-based systems, and 
resulting in improved efficiency, accuracy and economic 
benefit.



What is IoT ?

• "Things," in the IoT sense, can refer to a wide variety of 
devices such as heart monitoring implants, biochip 
transponders on farm animals, electric clams in coastal 
waters, automobiles with built-in sensors, DNA analysis 
devices for environmental/food/pathogen monitoring 
or field operation devices that assist fire-fighters in 
search and rescue operations. 

• These devices collect useful data with the help of 
various existing technologies and then autonomously 
flow the data between other devices. 



History of IoT 

• 1999: The Term "Internet of Things"
– Kevin Ashton: The term "Internet of Things" was 

coined by Kevin Ashton, a British technologist, while 
working at Procter & Gamble. He used it to describe a 
system where the internet is connected to the 
physical world via ubiquitous sensors.

• Early 2000s: Initial Developments
– MIT Auto-ID Center: Researchers at the MIT Auto-ID 

Center developed standards for RFID and other 
sensors, which were critical for the development of 
IoT.



Examples of IoT Devices

• Smart homes: Thermostats, lights, security systems, 
and appliances.

• Wearables: Fitness trackers, smartwatches, and 
health monitors.

• Automotive: Connected cars with features like 
remote diagnostics and autonomous driving.

• Industrial: Sensors for monitoring equipment, 
supply chain management, and predictive 
maintenance.



How IoT Works ?

• Devices: Everyday objects are equipped with sensors and 
software.

• Connectivity: These devices connect to the internet, forming 
a vast network.

• Data Collection: Sensors gather data about their 
surroundings or their own state.

• Data Transmission: Collected data is sent to a central system 
or cloud.

• Analysis: Data is processed and analyzed to extract valuable 
insights.

• Action: Based on the analysis, devices or systems can be 
controlled or adjusted automatically.



How IoT Works ?



IoT Eosystem



Structure of IoT

• The IoT can be viewed as a gigantic network consisting of 
networks of devices and computers connected through a series of 
intermediate technologies where numerous technologies like 
RFIDs, wireless connections may act as enablers of this 
connectivity. 
– Tagging Things : Real-time item traceability and addressability by RFIDs.
– Feeling Things : Sensors act as primary devices to collect data from the 

environment. 
– Shrinking Things : Miniaturization and Nanotechnology has provoked the 

ability of smaller things to interact and connect within the “things” or 
“smart devices.”

– Thinking Things : Embedded intelligence in devices through sensors has 
formed the network connection to the Internet. It can make the “things” 
realizing the intelligent control.



Key features

• AI – IoT essentially makes virtually anything “smart”, 
meaning it enhances every aspect of life with the power of 
data collection, artificial intelligence algorithms, and 
networks. This can mean something as simple as enhancing 
your refrigerator and cabinets to detect when milk and your 
favorite cereal run low, and to then place an order with your 
preferred grocer.

• Connectivity – New enabling technologies for networking, 
and specifically IoT networking, mean networks are no 
longer exclusively tied to major providers. Networks can 
exist on a much smaller and cheaper scale while still being 
practical. IoT creates these small networks between its 
system devices.



Key features

• Connectivity
– Internet Access: Devices are connected to the 

internet, enabling them to communicate with each 
other and with centralized systems.

– Networking Protocols: Utilizes standard networking 
protocols such as Wi-Fi, Bluetooth, Zigbee, and 
cellular networks to ensure reliable communication.



Key features

• Sensors
– Data Collection: Embedded sensors in IoT devices 

collect real-time data from their environment.
– Types of Sensors: Includes temperature sensors, 

motion detectors, GPS, accelerometers, and more, 
depending on the application.



Key features

• Automation and Control
– Remote Control: Users can control devices remotely 

via smartphones, tablets, or computers.
– Automation: Devices can perform tasks automatically 

based on predefined rules, schedules, or triggers 
(e.g., turning on lights when motion is detected).



Key features

• Data Processing and Analysis
– Edge Computing: Data is processed closer to the 

source (on the device or local server) to reduce 
latency and bandwidth use.

– Cloud Computing: Centralized data processing and 
storage in the cloud for more complex analysis and 
scalability.

– Machine Learning and AI: Utilizes advanced 
algorithms to analyze data, detect patterns, and 
make intelligent decisions.



Key features

• Scalability
– Large-Scale Deployment: IoT systems can scale from 

a few devices to millions, supporting extensive 
networks.

– Interoperability: Ability to integrate with other 
systems and devices, often using open standards and 
APIs.



Key features

• Real-Time Operations
– Instant Feedback: Provides real-time data and alerts, 

enabling immediate responses to changes or 
anomalies.

– Continuous Monitoring: Constant monitoring of 
systems and environments for ongoing insights and 
improvements.



Key features

• Energy Efficiency
– Low Power Consumption: Many IoT devices are 

designed to consume minimal power, often using 
energy-efficient protocols and hardware.

– Battery Management: Optimized for long battery 
life, crucial for remote or hard-to-reach devices.



Key features

• Security and Privacy
– Data Encryption: Ensures that data transmitted 

between devices and systems is encrypted and 
secure.

– Access Control: Implements authentication and 
authorization measures to prevent unauthorized 
access.

– Privacy Policies: Adheres to privacy regulations and 
standards to protect user data.



Key features

• User Interface
– Mobile Apps: Provides user-friendly interfaces 

through mobile applications for easy control and 
monitoring.

– Dashboards: Centralized dashboards offer 
comprehensive views of all connected devices and 
their statuses.



Growth of IoT



Current and Future  Prospect 
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IoT in 2020



Network of Network



Turning data into wisdom



Future of IoT



Potential of IoT



Unlock massive potential



Applications of IoT

The ultimate goal of IoT is to automate human life.



Applications of IoT



Many more… 



Application 





Sensors even in holy cow

• In the world of IoT, even the cows will be connected and 
monitored. Sensors are implanted in the ears of cattle. This 
allows farmers to monitor cows’ health and track their 
movements, ensuring a healthier, more plentiful supply of 
milk and meat for people to consume. On average, each cow 
generates about 200 MB of information per year.





Back-propogation Step-1











Technology Challenges

• At present IoT is faced with many challenges, such as:
– Scalability
– Technological Standardization
– Inter operability
– Discovery
– Software complexity
– Data volumes and interpretation
– Power Supply
– Interaction and short range communication
– Wireless communication
– Fault tolerance



Big Data



Criticism and Controversies 

• Scholars and social observers and pessimists have doubts 
about the promises of the ubiquitous computing 
revolution, in the areas as:
– Privacy
– Security
– Autonomy and Control
– Social control
– Political manipulation
– Design
– Environmental impact
– Influences human moral decision making



IoT Hardware



Sample IoT Design



Sensors in IoT



Programming Languages in IoT



Human Nervous System





Industry 4.0?



Industry 4.0



Industry 4.0



What is industrial IOT ?

• The industrial internet of things (IIoT) is the use of smart 
sensors and actuators to enhance manufacturing and 
industrial processes. 

• Also known as the industrial internet or Industry 4.0, IIoT 
leverages the power of smart machines and real-time 
analytics to take advantage of the data that dumb 
machines have produced in industrial settings for years. 

• The driving philosophy behind IIoT is that smart 
machines are not only better than humans at capturing 
and analyzing data in real time, they are better at 
communicating important information that can be used 
to drive business decisions faster and more accurately.



What is industrial IOT ?



Industrial IOT Architecture



Applications

• Digital twins
• Product development
• Design customization
• Shop floor performance improvement
• Logistics optimization
• Predictive maintenance
• Generative design
• Price forecasting of raw material
• Robotics
• Quality assurance

Reference: AI Multiple



tushar@tusharkute.com

      Thank you

This presentation is created using LibreOffice Impress 7.4.1.2, can be used freely as per GNU General Public License

Web Resources
https://mitu.co.in

http://tusharkute.com

@mITuSkillologies @mitu_group

contact@mitu.co.in

@mitu-skillologies @MITUSkillologies

@mituskillologies@mituskillologies

mailto:tushar@tusharkute.com
https://mitu.co.in/
http://tusharkute.com/
mailto:contact@mitu.co.in
https://instagram.com/mitu_skillologies
https://fb.com/MITUSkillologies
https://twitter.com/mitu_group
https://www.linkedin.com/company/mitu-skillologies/
https://youtube.com/MITUSkillologies
https://github.com/mituskillologies/
https://www.kaggle.com/mituskillologies

	Formal Template
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57

