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Data is the new oil ;ML-DL is the Refinery



Industry 4.0 : Buzz Word



IIoT : Industrial Internet of Things



Big Data



Manufacturing Ecosystem Data Resources



Digital Twin 



Digital Twin

According to Gartner, a digital twin is a “digital representation of a real-world entity or system”. What makes this 
technology astonishing is that the digital representation (i.e. the digital twin) could potentially function in real time, 
leveraging AI and big data analytics to interact with and evaluate all kinds of ‘what if’ scenarios. Gartner estimates 
that by 2020, digital twins will exist for potentially billions of things.











Sensors

• Sensor as an input device which provides an output (signal) with 
respect to a specific physical quantity (input).

• A device that detects the changes in electrical or physical or other 
quantities and thereby produces an output as an acknowledgement 
of change in the quantity is called as a Sensor. Generally, this sensor 
output will be in the form of electrical or optical signal.
• Active vs Passive
• Electric, Biological, Chemical, Radioactive etc
• Photoelectric, Thermoelectric, Electrochemical, Electromagnetic, 

Thermooptic, etc.
• Analog and Digital



Sensors

• Temperature Sensor

• Proximity Sensor

• Accelerometer

• IR Sensor (Infrared Sensor)

• Pressure Sensor

• Light Sensor

• Ultrasonic Sensor

• Smoke, Gas and Alcohol Sensor

• Touch Sensor

• Color Sensor

• Humidity Sensor

• Tilt Sensor

• Flow and Level Sensor



Temperature sensors

• By definition, “A device, used to measure amount of heat energy that allows to 
detect a physical change in temperature from a particular source and converts 
the data for a device or user, is known as a Temperature Sensor.”
• Thermocouples: These are voltage devices that indicate temperature measuring with a 

change in voltage. As temperature goes up, the output voltage of the thermocouple rises.
• Resistor temperature detectors (RTD): The resistance of the device is directly proportional to 

the temperature, increase in a positive direction when the temperature rises resistance going 
up.

• Thermistors: It is a temperature sensitive resistor that changes its physical resistance with 
the change in temperature.

• IC (Semiconductor): They are linear devices where the conductivity of the semiconductor 
increases linearly and it takes advantage of the variable resistance properties of 
semiconductor materials. It can provide a direct temperature reading in digital form, 
especially at low temperatures.

• Infrared sensors: It detects temperature by intercepting a portion of emitted infrared energy 
of the object or substance, and sensing its intensity, can be used to measure temperature of 
solids and liquids only, Not possible to use it on gases because of their transparent nature.



Proximity sensor

• A device that detects the presence or absence of a nearby object, or 
properties of that object, and converts it into signal which can be easily 
read by user or a simple electronic instrument without getting in contact 
with them.
• Capacitive Sensors : Capacitive proximity sensors can detect both metallic as well as 

non-metallic targets. Nearly all other materials are dielectric different from air. It can 
be used to sense very small objects through a large portion of target. So, generally 
used in difficult and complicated applications.

• Photoelectric Sensors : Photoelectric sensor is made up of light-sensitive parts and 
uses a beam of light to detect the presence or absence of an object. It is an ideal 
alternative of inductive sensors. And used for long distance sensing or to sense non-
metal object.

• Ultrasonic Sensors: Ultrasonic sensors are also used to detect the presence or to 
measure the distance of targets similar to radar or sonar. This makes a reliable 
solution for harsh and demanding conditions.



Accelerometer sensors

• Accelerometer is a transducer that is used to measure the physical or 
measurable acceleration experienced by an object due to inertial forces 
and converts the mechanical motion into an electrical output. It is defined 
as rate of change of velocity with respect to time
• Hall-effect accelerometers : Hall-effect accelerometers are using Hall principle to 

measure the acceleration, it measures the voltage variations caused by changes in a 
magnetic field around them.

• Capacitive accelerometers : Capacitive accelerometers sensing output voltage 
dependents on the distance between two planar surfaces. Capacitive accelerometers 
are also less prone to noise and variation with temperature.

• Piezoelectric accelerometers: Piezoelectric sensing principle is working on the 
piezoelectric effect. Piezo-film based accelerometers are best used to measure 
vibration, shock, and pressure.



Gyroscope sensors

• A sensor or device which is used to measure the angular rate or 
angular velocity is known as Gyro sensors, Angular velocity is simply 
defined as a measurement of speed of rotation around an axis. It is a 
device used primarily for navigation and measurement of angular and 
rotational velocity in 3-axis directions. The most important application 
is monitoring the orientation of an object.



Sensors


