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The Covid-19 pandemic has not dampened the spirits in the Department of Applied
Electronics & Instrumentation. I am so happy to see that a paradigm shift has happened
in the teaching-learning process. Both students and faculty members have come up
with many innovative projects and ideas.

As time passes, let us also think about the future prospects in the field of instrumentation
that is in store for the new generation.

Human development in recent decades has been accompanied by rapid changes in
technology and an increasing proliferation of digitized devices and services. And the
pace of change seems likely to accelerate as a result of "frontier technologies" such as
artificial intelligence (AI), robotics, biotechnology, and nanotechnology. These
technologies have already brought enormous benefits.

In the last few years, hardly a day goes by that we do not hear about the latest
advancements and improvements that AI has brought to a wide spectrum of domains:
from technology and medicine to science and sociology, and many others. AI is one of
the core enabling components of the fourth industrial revolution that we are currently
witnessing, and the applications of AI are truly transforming our world and impacting all
facets of society, economy, living, working, and technology.

The field of Instrumentation and Measurement is no exception and has already been
impacted by Applied AI.

AI technologies are now attractive tools to enhance and improve the efficiency,
capability, and features of instrumentation in application areas related to measurement,
system identification, and control. These techniques exploit the computational
capabilities of modern computing systems (in particular, of microprocessor and DSP-
based systems) to manipulate the sampled input signals and extract the desired
measurements.

Recent research and industrial applications are in line to exploit the use of intelligent and
complex manipulations of input signals within the instruments themselves. The main
goal is to improve and expand the capabilities of traditional measurement systems and
introduce new instruments for high-level measurements (and, consequently, for new
applications). Artificial intelligence techniques, such as artificial neural networks, fuzzy
logic, and expert systems, are relevant examples of the evolution of data processing in
this direction.
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Intelligent techniques for data processing have also been studied as auxiliary tools to
optimize and analyze the behavior of instruments and systems by exploiting the
knowledge and the sensitivity of human experts.
Typical and well assessed applications are mainly related to the analysis of faults and
errors, diagnosis of instruments and systems, and configuration and tuning of
instrumentation.

The use of adaptive technologies in the area of instrumentation and measurement has
several applications concerning data analysis and manipulation at different abstraction
levels, from sensor implementation to sensor enhancement, from sensor fusion to high-
level sensors, from system identification to prediction, from calibration to system control,
and from complex measurement procedures to intelligent instrumentation. In addition,
the relative compactness of these techniques in many practical cases, that is their
limited computational complexity with respect to other traditional approaches, is often
suitable to support real time applications and allow realization of analog/digital
integrated circuits.

AI is a new way of automatically deciding upon the operation and control of real time
machines and processes in the industry. The advantages of using artificial intelligence in
the industry are many. First of all, the decisions are dynamic and real time without any
human intervention. Next, it is not based on any formula which in the past required
updating for different process conditions and time. Operational technologies did not
deploy complete intelligence systems and there used to be much more complexity in
tuning the processes and systems together. Training of the operational people was very
much crucial and required periodic updates from time to time as the operational
technologies changed. 

AI can overcome most of these complexities, due to the fact that it obtains a data
driven solution in real time. Intelligence could be distributed right from the sensory levels
to higher levels of distributed computerized systems. Internet of Things (IoTs) and data
analytics can provide dynamic information on the performance of machines and
processes. Industries which would benefit from technologies based on Artificial
Intelligence (AI), Machine Learning (ML) and Deep learning (DL) are in general any
process or manufacturing industries, including healthcare, petroleum, power sector,
automotive etc. 

In fact, this would lead to the applicability of Industry 4.0.
The Department is also prepared to take steps leading to these courses in Artificial
Intelligence, Machine learning and Robotics. The students can utilize this opportunity,
along with the curriculum, to bridge the gap between the institute and the industry. 

HAPPY LEARNING!
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"Capacity building in Innovation" a training program for Sixth semester AEI students
was organized from 4/9/19 to 14/9/19 by Steag Energy Services in association with
RSET.

A One Day workshop on Effective Student Engagement was organized by RSET in
association with Cross Over training solutions held on 30/11/19. Dr. Abraham Thomas,
Mr. Krishna Kumar K.P, Dr. Meena V, and Ms. Jasmine Sebastian participated for the
training sessions from AEI department.

One day Latex Training Program for Eighth semester AEI students was conducted by
the department on 24/01/2020. The session was handled by Dr. Hari CV.

One day hands-on session on laboratory experiments by using Digital ICs was
conducted by the department on 3/02/2020 for sixth semester AEI students. The
sessions were handled by Girish T.G

Training on Distributed Control systems was organized by AEI Department with M/s.
Yokogawa India Ltd, Bangalore, for S7 AEI students from 14-10-2019 to 18 -10 -2019.

A nine day FDP on ‘Artificial Intelligence and Machine Learning’ for the faculty
members from 05/05/2020 to 30/06/2020 was conducted by AEI department. The
lecture and tutorial sessions were handled by Prof. Dominic Mathew.

Basic Course on "Artificial Intelligence and Machine Learning" conducted for B. Tech
students (1/6/2020 to 29/06/2020). Total of 22 students participated the online
sessions. The resource person for all sessions is Prof. Dominic Mathew.

COURSES, TRAINING PROGRAMS 
AND WORKSHOPS

The department organized An Invited talk on Do It Yourself Robotics  session on 29th
January, 2020.This program received active participations from student circles and
covered details like design engineering, datasheet interpretation and systems
thinking. The resource person for the session is Dr. Sreekanth Madhavan from M/s-
Kabanitech.

TALKS

As an effort to foster industry academia interactions the department of AEI organized
two invited talks for students of all semesters. The sessions were held in interactive
modes and invoked curiosity among students.

CONFERENCES, SEMINARS AND TALKS
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An invited talk by Mr. Ravi B, Executive Member, ISA Bangalore with special emphasis
on importance Professional society activities was held on 19/10/19.The session
covered details on emerging opportunities in Machine Learning, Artificial Intelligence
and Robotics.

The following students from M tech Signal processing presented conference papers
in 9th International Conference on Advances in Computing & Communication
(ICACCC - 2019) Held on 06/11/19 to 07/11/19. The details are given in the table
below

CONFERENCES

RSET Innovation & Entrepreneurship Development Centre in collaboration with Kerala
Startup Mission conducted 1 day seminar on 30/04/2020 titled Interview skills. The
sessions was attended by Iwin John from s4 AEI.

SEMINARS
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The department association conducted one day Quiz Competition on 05/02/2020.
The winners are 1st Prize Alwin Paul, Mathew Thomas. 2nd Prize Akhil Geevarghese,
Vishnu K.T, Nikhil Biju. 3rd Prize Elizabeth Akhila, Arjun M.B, Juddin Jose.

Student project exhibition by sixth semester AEI students of 2017-2021 batch
conducted on 12-02-2020.This event facilitated interaction, idea exchange and
project learning experience to junior batch students.

DESIGN PROJECT EXPO

EVENTS ORGANIZED
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APPTRONICS INAUGURATION
AEI Association (APPTRONICS) inauguration function held on 03/09/2019. Mr. Jasir
Sabri, CEO, Consyst Technologies Ltd, Kochi addressed the students regarding the
industrial trends.

SWOT analysis was performed at the department level focusing on three main areas
- Autonomy and Beyond, NIRF Ranking and Post-Covid scenario. The meeting was
held on 30th May and 1st June 2020 with active participation from all members of
the department. Fr. Joel George Pullolil addressed the meeting on 30th June 2020. 

One day industrial visit was organized to Rajagiri Hospital, Chunangamveli, Aluva, on
23/11/19 for Seventh semester AEI students. The visit was accompanied by Ms. Liza
Annie Joseph HOD AEI department.

Ms. Priya S had attended a workshop on Basic Optimization Technology, by REST
Society for Research International (RSRI), Krishnagiri, Tamil Nadu on 04/05/2020 to
06/05/2020. 

Ms. Jasmin Sebastin had attended a workshop on ML and AI Using Covid 19 Virus
Data Analysis (16/05/2020 to 17/05/2020) conducted by Finland labs.

Ms. Poornima S. had attended a workshop on Machine Learning and Deep Learning
(18/05/2020 to 20/05/2020) conducted by TCS.

Ms. Meena V had attended the 9th International Conference on Advances in
Computing & Communication (ICACCC - 2019) (06/11/19 to 07/11/19).

Mr. Jasir Sabri, CEO, Consyst Technologies Ltd, Kochi addressing the students during the
Apptronics inauguration.

     INDUSTRIAL VISIT

    
      FDP, WORKSHOP AND CONFERENCE PARTICIPATION
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Dr. Hari C.V had attended an FDP on Data Analytics with Python Department of
Computer Science, National Institute of Technical Teachers Training and Research,
22/06/2020 to 26/06/2020.
Ms. Liza Annie Joseph had attended an FDP on AI for smart Healthcare systems on
(17/6/2020).

UGC expert team for granting autonomy had visited the department and the
department labs on 6th and 7th January 2020.This visit was a part of audit for
granting autonomy status for the institute.

Two new faculty members joined team AEI department. Mr. Vimal kumar V, and Ms.
Poornima S. HOD AEI welcomed both of them during the first ·following department
meeting. Dr. Poornima S joined on 3/01/2020 and Mr.Vimal kumar V joined on
16/01/2020.
Ms. Priya S along with Iwin John, Ashik V A, students of S5AE created an app named
buymeawork.com which is a service providing platform for job seekers. App launch
was done by Ms. Priya S, Assistant Professor, DAEI Mentor of the project on 6/8/2020.

 RSET's very first efforts towards online classes and MOOC courses as a part of COVID
Response, the department prepared video lectures, reviewed and uploaded them to
the RSET YouTube channel and RSET website.

Dr. Abraham Thomas received an amount of 12 lakhs towards MODROB Funding by
AICTE for Modernization of Virtual Instrumentation- Simulation Lab.

Dr. Poornima S completed her PhD Degree under the supervision of Dr.Babu A.V -
National Institute of technology, Calicut. She received Best Thesis award for PhD
category in IEEE ComSoc India GRADUATE CONGRESS: GraTE'7' 2021.

Mr. Vimal Kumar developed robotics lab kit that is capable of being wirelessly
controlled from Android phone/MATLAB installed in laptop or desktop. These starter
kits serves as rapid prototyping toolkits for students who wish to take projects in
robotics.

Prof. Dominic Mathew has published articles on topics in the field of Artificial
Intelligence and Machine Learning in his blog. The blog URL is
dominicm73@blogspot.com.

Dr. Hari C.V is member for peer review process in Machine Vision and Applications,
Springer.

During the pandemic situation the department came with two projects that
contribute towards covid-19 response.

      NEWS

  ACCOMPLISHMENTS OF FACULTY

 ACCOMPLISHMENTS OF STUDENT 

http://dominicm73.blogspot.com/
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HYGEIA

HYGIEA :An automatic bag sanitizing machine designed and developed by Sixth
Semester AEI students as part of student project in Covid-19 response of AEI
department. This product finds applications in shopping malls, airports, hospitals etc.
The team of students involved in this project is Akhil Jayaprakash, Antony Thomas, Alex
George, Rocky Faby and S Ashwin Shankar. This project is guided by Hari C.V.

UNNIYAPPAM MAKER (NON-CONTACT FOOD MAKING)

Another initiative of students of AEI department towards Covid -19 Response is
automated Unniyappam Maker which helps to prepare unniyappam (a popular kerala
snack) automatically without any direct contact. This was developed by Ephron Martin,
Akhil Antony, Joseph Antony & Teresa Benny of S8 AEI, guided by Ms. Priya S. 

HYGIEA- AN AUTOMATIC BAG SANITIZING MACHINE
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Dr. Poornima S published paper on Power Adaptation for Enhancing Spectral
Efficiency and Energy Efficiency in Multi-hop Full Duplex Cognitive Wireless Relay
Network, IEEE Transactions on Mobile Computing. November 2020 IEEE Transactions
on Mobile Computing PP(99):11,DOI:10.1109/TMC.2020.3035529. 

STUDENT PLACEMENTS IN 2016- 2020

We made a total of 32 student placements in campus interview.

 PUBLICATIONS (SCI JOURNAL) 

https://www.researchgate.net/journal/IEEE-Transactions-on-Mobile-Computing-1536-1233
http://dx.doi.org/10.1109/TMC.2020.3035529
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Prof. Dominic Mathew 
Department of AE
What is 5G?

5G is the latest global wireless standard after 1G, 2G, 3G, and 4G networks. It is a network
fabric that is designed to weave and connect virtually everyone and everything together
including machines, objects, and devices.

It is based on OFDM (Orthogonal frequency-division multiplexing), a method of
modulating a digital signal across several different channels to reduce interference. This
fifth generation mobile network uses 5G NR (New Radio) air interface alongside OFDM
principles, uses wider bandwidth technologies such as sub-6 GHz and mmWave, runs
on the same radio frequencies that are currently being used for your smartphone, on
Wi-Fi networks and in satellite communications and enables technology to go a lot
further.

RELEVANCE OF EMERGING TECHNOLOGIES 
IN MODERN INSTRUMENTATION 
AND INDUSTRY 4.0

PROF. DOMINIC MATHEW
Department of AEI

The new 5G NR air interface is more capable than the previous technologies and can
further enhance OFDM to deliver a much higher degree of flexibility and scalability. This
could provide more 5G access to more people and things for a variety of different use
cases. 5G will bring wider bandwidths by expanding the usage of spectrum resources,
from sub-3 GHz used in 4G to 100GHz and beyond. 5G can operate in both lower bands
(e.g., sub-6 GHz) as well as mmWave (e.g., 24 GHz and up), which will bring extreme
capacity, multi-Gbps throughput, and low latency. (mmWave refers to higher frequency
radio bands ranging from 24GHz to 40GHz, and Sub-6GHz refers to mid and low-
frequency bands under 6GHz. Low-frequency bands are under 1GHz, while the mid-
bands range from 3.4GHz to 6GHz and are not considered "mmWave." mmWave 5G
networks are ultra-fast, but they're also ultra-short range).

5G is designed to not only deliver faster, better mobile broadband services compared to
4G LTE, but can also expand into new service areas such as mission-critical
communications and connecting the massive IoT.

https://en.wikipedia.org/wiki/Orthogonal_frequency-division_multiplexing
https://www.qualcomm.com/invention/5g/5g-nr
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5G has more capacity than 4G and can be significantly faster than 4G, delivering a
peak speed of up to 20 Gigabits-per-second (Gbps) peak data rates and 100+
Megabits-per-second (Mbps) average data rates. It is designed to support a 100x
increase in traffic capacity and network efficiency.

4G offers maximum real-world download speeds up to around 100Mbps, making it over
20 times faster than 3G. Theoretical maximum 4G speeds are significantly higher at
300Mbps, although such speeds are only achievable in controlled laboratory
environments. 4G LTE Advanced CAT15 has a maximum download speed of 1Gbps and
upload speed of 500Mbps.

5g and Sustainable Development
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Digital Transformation 

Enterprises are embarking on their turnkey digital transformation a program that
enhances customer experience, brings in massive operational efficiency and creates
new revenue streams. These transformation programs are inspired from a tectonic shift
in technology that started with SMAC (Social, Mobility, Analytics and Cloud) to new age
DARQ: (distributed ledger technology (DLT), artificial intelligence (AI), extended reality
(XR) and quantum computing). 

5G technology has impacted the digital transformation of enterprises across different
verticals, especially Medical and Healthcare technology (Med-tech), and
Communication Service Providers (CSPs). With increasing interest in new use cases like
smart manufacturing and augmented/virtual reality (AR/VR), as well as upcoming 5G
radio networks, there is a clear need for distributed networks.

By 2023, 5G will make up around one-fifth of all mobile data traffic, with subscription
uptake forecast to reach 1 billion. 4G LTE has also exploded since its launch in 2010,
accounting for some 50 percent of total traffic in 2017 and is still growing. Distributed
cloud computing is paving the way for the future of network communications and,
rather than waiting for 5G, operators should build tomorrow's networks today.
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Edge computing with 5G network Technology

Edge computing is a distributed computing framework that brings enterprise
applications closer to data sources such as IoT devices or local edge servers. This
proximity to data at its source can deliver strong business benefits: faster insights,
improved response times and better bandwidth availability.

Edge computing platform with 5G creates tremendous opportunities in every industry. It
brings computation and data storage closer to where data is generated, enabling better
data control, reduced costs, faster insights and actions, and continuous operations. In
fact, by 2025, 75% of enterprise data will be processed at the edge, compared to only
10% today.

In the past, the promise of cloud and AI was to automate and speed innovation by
driving actionable insight from data. But the unprecedented scale and complexity of
data that are created by connected devices have outpaced network and infrastructure
capabilities.
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 Open architectures 
 Data pre-processing and filtering   
 Edge analytics   
 Distributed applications  
 Consolidated workloads 
 Scalable deployment / management  
 Secure connectivity  

 Speed in general and in critical or remote contexts. 
 Saving bandwidth and storage. 
 Reduction of time and costs by limiting the data that needs to be transmitted. 

AI and Edge computing  

Edge computing pushes the intelligence, processing power and communication
capabilities of an edge gateway or appliance directly into devices like programmable
automation controllers.

Seven characteristics of intelligent edge computing 
1.
2.
3.
4.
5.
6.
7.

Fog Computing 

Fog computing, fog networking or fogging on the other hand brings intelligence to the
local area network level and the device or thing, whereby data gets processed in a fog
node or in an IoT gateway.

Both fog computing and edge computing are architectures that achieve the following
goals: 

Internet of Things (IoT), Edge Computing and 5G 

IoT connects devices to acquire, analyze and leverage data from the assets and
devices that contribute to the user objective goals. This large amount of data can be
used to gather deeper insights into the working scenario and environments. This
characteristic of combined technologies promises great advantages for any kind of
working situation. To enable this we need architecture to collect data from connected
assets and devices such as industrial machines, robots, generators, intelligent building
components, or any other. It is a process of moving intelligence to the edge which leads
to decreased network latency.

5G networks will be the main support for IoT devices. Edge computing places compute
power, storage, and networking resources outside of the network core and closer to the
end user. By placing resources closer to IoT devices, the device doesn’t have to send
traffic all the way to a central data center to function. This reduces the required
bandwidth and improves performance. 

https://www.sdxcentral.com/5g/definitions/what-is-5g/
https://www.sdxcentral.com/edge/definitions/what-multi-access-edge-computing-mec/
https://www.sdxcentral.com/data-center/storage/definitions/what-is-software-defined-storage/
https://www.sdxcentral.com/data-center/definitions/software-defined-data-center/
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The continuous exchange of data puts a strain on networks, battery life of the devices
and contributes to data gravity, as 4G bandwidths struggle at full capacity. But 5G looks
set to change all that as the new wireless network will see an estimated 90 percent
reduction in network energy usage, with up to 10 years worth of battery life for low-power
IoT devices. 
With the help of edge computing, intelligence moves to the edge. 

Massive amounts of data sensed and generated at the edge can be transferred
between end-to-endways or highly sensor and data intensive environments due to IoT.
With real-time information, the increasing unstructured data of which sensor and IoT
data are part of, traditional approaches don't meet the requirements which are needed.
High-speed and data are the main components for management, power utilization
issues, analytics, real-time need, etc. The combination of IoT, Edge Computing and 5G
ensures the achievement of these requirements.

Industrial Internet of Things, IoT, Edge Computing and 5G 

5th Generation Networks (5g), the Internet of Things (IoT) and Edge Computing are
essential infrastructure enablers for a range of new business and technology
developments, often termed Industry 4.0, those cover areas like autonomous vehicles,
smart city grids, e-health, automated factories, mobile content streaming and data
analytics. This marks a significant step on the journey to genuine digital transformation.
5G and Edge computing, along with IoT platforms and frameworks, are key enablers for
Industry 4.0.
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Industrial IoT has special communication requirements, including high reliability, low
latency, flexibility, and security. These are inherently provided by the 5G mobile
technology, making it a successful candidate for supporting Industrial IoT (IIoT)
scenarios. 5G provides capabilities that modern industrial applications need.

Robotics has special importance due to its URLLC (Ultra Reliable Low Latency
Communications) requirements. In this section, we present and compare several recent
papers that show industrial use cases for 5G technologies to identify the respective
challenges. 

AI and Edge computing drives 5G and IoT 

Over the past five years, technology advancements in artificial intelligence (AI) have
begun to revolutionize industries and the concepts of the amount of value that
connectivity can provide to consumers. 

 

It is a very exciting time as the market can see unlimited potential in the combination of
big data, IoT, and AI, but we are only at the beginning of a long road. One of the initial
developments that helps harness the combination is the concept of edge computing
and its impact on future technology roadmaps.

Value of edge computing 

Traditionally, sensors, cameras, microphones, and an array of different IoT and mobile
devices collect data from their locations and send the data to a centralized data center
or cloud. By 2020, more than 50 billion smart devices were connected worldwide. These
devices will generate zettabytes annually growing to more than 150 ZB by 2025.

https://www.cisco.com/c/en/us/solutions/internet-of-things/overview.html
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Perform continuous and thorough measurements effectively at reduced expenditure.
Simultaneous wide-area measurements by deploying many low-cost embedded
devices with ubiquitous connectivity, which can simultaneously gather
measurements over a large area effectively compared to the conventional
approaches such as coverage by a satellite.
Real-time measurement analysis can be done at the edge node by smart
instruments. In a conventional measurement process, the measurement and the
measurement analysis are two distinct stages. By incorporating the new
technologies into the measurement process, the measurement collection and
analysis are streamlined as one process. Such stream processing enables actions to
be taken as soon as an event arises.
Provide enhanced data integrity of measurement by block chaining. The data
coming from the sensors at the factory can be recorded and block chained to avoid
being tampered with by any party. As such, the integrity of the measurements can
be maintained without any centralized party.

5G, Edge computing and IoT Benefits for Instrumentation and Measurement

IoT can enhance sensor measurement and instrumentation efficiency. Some important
benefits are listed below

1.
2.

3.

4.

To Summarize

With the use of Artificial Intelligence and Robotics along with 5G, Edge computing, IoT,
IIoT and Block chaining deeper insights can be gained in any distributed machinery and
manufacturing processes, decisions and responses can be generated and
implemented on real time basis. These can optimize production lines, reduce wastage,
leading to more environment-friendly sustainable production systems which form the
goals envisaged in Industry 4.0 standards.
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Mr. Vimal Kumar V
Assistant Professor, DAEI

Arduino Board is a single board microcontroller kit for building digital devices. Arduino
board designs use a variety of microprocessors and controllers. The boards are
equipped with sets of digital and analog input/output (I/O) pins that may be interfaced
to various expansion boards ('shields') or breadboards (for prototyping) and other
circuits. The boards feature serial communications interfaces, including Universal Serial
Bus (USB) on some models, which are also used for loading programs. The
microcontrollers can be programmed using the C and C++ programming languages,
using a standard API which is also known as the "Arduino language". In addition to using
traditional compiler toolchains, the Arduino project provides an integrated development
environment (IDE) and a command line tool (arduino-cli) developed in Go. 

Data Acquisition Card in the simplest possible way can be described as a device
capable of receiving signals from sensors and processing them to, enable a powerful
computer to act upon the signals to trigger the Data Acquisition Card to generate
control signals to be passed on to controlling devices such as motors or relays.

LabVIEW is systems engineering software for applications that require test,
measurement, and control with rapid access to hardware and data insights. 

Significance of Arduino Board

Consider that a table fan need to be developed with the capability to turn on
automatically, when it is hot and regulate itself as per the degree of hotness and turn off,
when it is cold. The system will require the following
1.A temperature sensor
2.An intelligent device deciding the speed of rotation 
3.A signal to control the motor speed

ARDUINO BOARD AS DATA 
ACQUISITION CARD WITH LABVIEW

MR. VIMAL KUMAR V
Department of AEI
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Thus such a system shall require a sensor signal (related to physical variables such as
temperature, light intensity, etc), a signal affecting the operation of a device such as
motor or relay, controlling the physical variable measured.

Figure1: General signal flow for a system with automatic control

An Arduino board can contribute to the role of the intelligent device in the following
ways.
1.An Arduino board flashed with a program can act as the intelligent device.

 Figure2: Arduino as the intelligent device

This configuration has limitation on the complexity of implementable control algorithm,
as the low cost microcontroller may lack the capabilities of advanced processors and
vast memory requirement.

2. It can be programmed to act as a Data Acquisition Card for a PC installed with
LabVIEW.
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Figure3: Arduino as Data Acquisition Device

This configuration can make use of the computing power of PC and the signal
processing capability of Arduino to implement complex measurement/control
applications.

References
    1.https://en.wikipedia.org/wiki/Arduino
    2.https://www.ni.com/en-in/shop/labview.html

IN THE FACILITY SHOWN BELOW, CAN YOU TELL SPECIALTY IN TERMS OF  ENGINEERING?
 
 
 
 
 
 
 
 
 
 
 

If you find the answer come prepared for a discussion with 
Mr. Krishna Kumar K.P , Assistant Professor

CURIOSITY CORNER

https://en.wikipedia.org/wiki/Arduino
https://www.ni.com/en-in/shop/labview.html
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