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PHENAZINE BASED ORGANIC
CONDUCTING MATERIALS FOR HEALTHY GLOBAL

CLIMATIC SCENARIO

D. Bala Karuna Kumar
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Received: Aug. 2019 Accepted: Sep. 2019 Published: Oct. 2019

Abstract: Global warming has become a biggest threat to the existing environment. Most of
the fossil fuel consumption and production leads to release of enormous amounts of carbon
dioxide in to the environment. This paper focuses on the synthesis of organic molecular
substances as conducting materials to help in avoiding of huge coal burning and chemical
processes involved in the metallurgical extractions of different metals. In the present
investigation synthesis of Phenazine based material, a charge transfer complex namely bis

methyl phenazenium hexa cyano tri methylene cyclopropanide (M,P-HCTMCP) preparation

and its characterization along with its conducting properties, uses and scope for further
investigation are reported.

Keywords: Charge Transfer, Global Warming, Organic Conductors, Phenazine.

Introduction: Materials are often classified on the basis of their electrical conductivities.
Those which offer strong resistance to electrical transport are called insulators: metals on the
other hand display facile conduction of electricity. Observation of electrical conductivity in
organic solids generally known for their electrically insulating nature was first reported in
1940's. But the discovery of semi conduction in the organic charge transfer complex Perylene-
Bromine in 1954 by Akamatsu et al [1]. is considered as the landmark event that lead to the new
field of organic conducting materials. Phenazine is a typical van der Waals molecular crystal
which is a weak m-acceptor. However, N-methyl Phenazinium (MP*) complex with tetracyano
quinodimethane anion (TCNQ') is one of the best known organic metals [2]. In the present
study we are interested in the new complexes of M,P* with stable anion radicals. The synthesis
of Phenazine based material, a charge transfer complex namely bis methyl phenazenium hexa
cyano tri methylene cyclopropanide (M,P-HCTMCP) preparation and its characterization

along with its conducting properties, uses and scope for further investigation are reported in
this paper.

Materials and Methods:

Materials: Phenazine and Methyl phenazinium methosulphate were purchased from Aldrich
Chemical Company. They were dried under vacuum and used. All methyl halides are procured
from Fluka Chemicals Ltd. The solvents used namely, dimethyl ether (DME), Ethanol,

Journal Published by IMRF Journals | 2019 Edition
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o —
. Acetonitrile and Ether were purified using standard procedures. All solvents are freshly dried
and distilled prior to the reaction.

Synthesis: Dialkyl Phenazines are prepared from Phenazine following the procedure of
Gilman and Dietrich [3]. Phenazine (0.041 g) was added to the working compartment of the
cell containing 10 ml of 0.3 M solution of tetra methyl ammonium per chlorate in acetonitrile
so that the total concentration is 0.023 M in Phenazine. The solution was degassed for 10
minutes with Nitrogen gas prior to the addition of the alkylating agent Bromo ethane. An
excess of Bromo methane was added to give a total concentration of 0.092 M. The solution was
electrolyzed at 1.90 V until the current has decayed to 1% of its initial value. The solution
turned dark green by the end of the reaction. After completion of the electrochemical
reduction the solvent is removed on rotary-evaporator. The solid residue was partitioned
between 1:1 mixture of benzene-water system. The benzene fraction was evaporated.

o mg of N-methyl phenazenium methosulphate was dissolved in minimum amount of
acetonitrile. The solution of K'HCTMCP" was dissolved in minimum amount acetonitrile. The
solution of K'HCTMCP in acetonitrile was added drop wise to N-methylphenazinium
methosulphate solution. The mixture was cooled to about 5°C and kept for 10-12 hours.
Crystalline material is precipitated out. This product was collected and washed with cold

acetonitrile. The yield of the complex was around 8 mg.

FT-IR spectrum of the product in KBr pellet is recorded using JASCO FT- IR 5300
Spectrometer. The conductivity measurements are made using two-probe method. ESR Study
was carried out on JEOL X-Band ESR Spectrometer using 100 kHz modulation. The microwave
power used is 0.1 mW. DPPH was used for calibration of g-value and calculation of the spin

concentration.
Results and Discussion: FT - IR spectrum of the M,P-HCTMCP complex in KBR pellet is
presented in Figs 1-2. The peak at 2100 cm™ is a characteristic of the cyano stretch in HCTMCP”

[2]. From the experimental electrical conductivity measurements made in this investigation it
is concluded that M,P- HCTMCP is behaving like a semi conducting material with a specific

conductivity value approximately 10’S cm™.
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Abstract

Agriculture is the main source of livelihood for many people in India. So, the objective of this paper is
to specify that, making use of the sensors is one of the modern practices to enhance the crop
productivity and sustainability. Wireless sensor network (WSN) technology also provides a decision
support system based on soil moisture, humidity, temperature, sunlight, requirement of water by the
soil, etc. addresses many issues. The end result of this paper is to give a surplus amount of yield with
a minimal consumption of water, pesticides, fertilizers, etc. So, sensors are more widely used to build
various crop monitoring systems to overcome many problems that are caused due to lack of accurate
agriculture system. Some natural factors such as temperature, humidity and water levels are most
important for the productivity, growth, and quality of plants in agricultural fields. Various sensors
transmit the gathered information through the wireless communication network to the data server
(cloud) through an IoT gateway which is in charge of the communication between the serial devices
and central control system. Through this continuous monitoring of many environmental parameters,
farmers maximize their yields with the help of a precision agriculture by means of a minimal usage of
resources like water, fertilizers etc. This is possible by deploying various sensors and mapping their
agriculture fields against the adverse impacts of environment.

.Keywords:Sensors; wireless sensor network; agriculture; precision farming.

Introduction

Agriculture is facing a big challenge nowadays: supply the needs of the whole world
population without depleting the available resources of the planet. Undoubtedly, technology
and innovation are its most valuable allies since they can help agricultural holdings be more
efficient and their production systems more sustainable. In this respect, the development
of sensors capable of examining the ground conditions with exact accuracy and providing
data to farmers can be of great help [1].

By deploying sensors and mapping the fields, farmers can begin to understand their crops at a
micro scale, conserve resources, and reduce impacts of the environment. The use of smart
sensors, software, and artificial intelligence will transform the agricultural industry. Sensors
will produce the required plant data to increase crop production and adopt disease-free high
yield crop varieties.

The various commonly used sensors are as follows:

Location Sensors determine latitude, longitude and altitude of any position within required
area. They take help of GPS satellites for this purpose.

Optical Sensors use light to measure soil properties. The sensors measure different
frequencies of light reflectance in near-infrared, mid-infrared, and polarized light spectrums.
Sensors can be placed on vehicles or aerial platforms such as drones or even satellites. Soil
reflectance and plant color data are just two variables from optical sensors that can be
aggregated and processed.The reflected green light wavelength can be used to measure
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chlorophyll in leaves and evaluate conditions causing the reduction in green color such as
nitrogen status, sulfur and iron deficiency.

Electrochemical Sensors provide key information required in precision agriculture: pH and
soil nutrient levels. Sensor electrodes work by detecting specific ions in the soil.

Mechanical Sensors measure soil compaction or “mechanical resistance.” The sensors use a
probe that penetrates the soil and records resistive forces through use of load cells or strain
gauges. A similar form of this technology is used on large tractors to predict pulling
requirements for ground engaging equipment.Compacted soil can be caused by the heavy
weight of field equipment or just the natural soil forming processes, can lead to soil
degradation and affect crop production negatively.

Dielectric Soil Moisture Sensors assess moisture levels by measuring the dielectric constant
(an electrical property that changes depending on the amount of moisture present) in the soil.
Airflow Sensors measure soil air permeability. Measurements can be made at singular
locations or dynamically while in motion. The desired output is the pressure required to push
a predetermined amount of air into the ground at a prescribed depth. Various types of soil
properties, including compaction, structure, soil type, and moisture level, produce unique
identifying signatures.

Electromagnetic sensors use clectric circuits to measure the capability for soil particles to
conduct or accumulate electrical charge. When using these sensors, the soil becomes part of
an electromagnetic circuit, and changing local conditions immediately affect the signal
recorded by a data logger. Electromagnetic soil properties, for the most part, are influenced
by soil texture, salinity, organic matter, and moisture content. These sensors give valuable
information about soil differences and similarities, which makes it possible to divide the field
into smaller and relatively consistent areas referred to as management zones.

Acoustic sensors have been investigated to determine soil texture by measuring the change
in noise level due to the interaction of a tool with soil particles.

Agriculture Sensors

Sensors used in smart farming are known as agriculture sensors. These sensors provide data
which assist farmers to monitor and optimize crops by adapting to changes in the
environmental conditions [2]. These sensors are installed on weather stations, drones and
robots used in the agriculture industry. They can be controlled using mobile apps specifically
developed for the purpose.Based on wireless connectivity either they can be controlled
directly using Wi-Fi or through cellular towers with cellular frequencies with the help of
mobile phone app.

f© @
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Fig. 1 — Wireless connectivity
Following table mentions list of agriculture sensors used for different functions in
agricultural industry [3].

Agriculture Sensors Functional description

Determine latitude, longitude and altitude of any position within required
Location Sensors area. They take help of GPS satellites for this purpose.

Use light in order to measure properties of the soil. They are installed on
satellites, drones or robots to determine clay, organic matter and moisture

Optical Sensors
contents of the soil.

Help in gathering chemical data of the soils by detecting specific ions in
the soil. They provide information in the form of pH and soil nutrient
levels.

Electro-Chemical Sensors

Dielectric Soil Moisture | Measure moisture levels by measuring dielectric constant of the soil.
Sensors

Used to measure air permeability. They are used in fixed position or in

Air Flow Sensors mobile mode.

Uses of Agriculture Sensors

Following are the uses of Agriculture Sensors:

They are used in agricultural weather stations. These equipments are equipped with sensors
which provide information such as soil temperature at various depths, air temperature,
rainfall, leaf wetness, wind direction, solar radiation, relative humidity, atmospheric pressure
etc. They are used in many types of equipment developed by agro based industries for
agricultural or farming applications such as measuring trunk diameter, leaf wetness and so
on.They are used in agriculture drones for the purpose of spraying insecticides and
pesticides.Solar based pumps which are mobile operated have become very popular due to
reduction in cost to electricity. E-fences have become popular in rural INDIA which helps
save crops from animals such as elephants [4].

a) Advantages of Agriculture Sensors

Following are the benefits or advantages of Agriculture Sensors:
They are invented to meet increasing demand of food by maximizing yields with minimum
resources such as water, fertilizers and seeds. They fulfil this by conserving resources and
mapping fields.

e They are simple to use and easy to install.

e They are cheaper.

e In addition to agricultural use, they can also be used for pollution and global

warming.
e They are equipped with wireless chip so that they can be remotely controlled.
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b) Disadvantages of Agriculture Sensors

Following are the drawbacks or disadvantages of Agriculture Sensors:

Smart farming and IoT technology require continuous internet connectivity. This is
not available in developing countries such as INDIA and other part of the world.
There is presumption in the market that consumers are not always ready to adopt
latest IoT devices equipped with agriculture sensors[6].

The basic infrastructure requirements such as smart grids, traffic systems and cellular
towers are not available everywhere. This further hinders the growth of its use.

c) Agricultural Weather Stations are self-contained units that are placed at various
locations throughout growing fields. These stations have a combination of sensors

appropriate for the local crops and climate. Information such as air temperature, soil

temperature at a various depths, rainfall, leaf wetness, chlorophyll, wind speed, dew point

temperature, wind direction, relative humidity, solar radiation, and atmospheric pressure
are measured and recorded at predetermined intervals. This data is compiled and sent
wirelessly to a central data logger at programmed intervals. Their portability and
decreasing prices make weather stations attractive for farms of all sizes.

Specially by targeting small scale farmers several applications have been developed

[7].

e When specialized applications improve farm productivity by analyzing soil,
crop, weed, and pest variables, as well as offer valuable feedback for
agricultural decisions, the small farmer’s quality of life can noticeably
improve.

L1l e
- 1F - WD
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Fig. 2 — Agriculture Applications with sensors
Conclusion

Precision agriculture has grown to meet increasing worldwide demand for food using
technologies that make it simpler and cheaper to collect and apply data, adapt to changing
environmental conditions, and use resources most efficiently. Although large farms have
been the first to adopt these technologies, smaller farms are now able to benefit as well, using
tools built into smart phones, relevant applications, and smaller-sized machinery. What’s
more, these technologies are contributing to solutions that extend beyond farms, including
pollution, global warming, and conservation. Future developments in precision agriculture
will likely include increased autonomous farm vehicle use, as well as improved wireless data
transmission and acquisition from smarter, smaller Unmanned Aerial and Unmanned Ground
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Vehicles (UAVs and UGV, respectively). In addition to monitoring crop and soil conditions,
these smaller vehicles can also monitor the status of farm equipment, allowing farmers to
improve machine servicing and maintenance. In general, process improvements learned in
the industrial manufacturing arena will continue to find their way into agriculture.

References:

[1]Smart Agriculture Sensors: Helping Small Farmers and Positively Impacting Global
Issues, TooBy Steven Schriber for Mouser Electronics:

https://www.mouser.in/applications/smart-agriculture-sensors/

[2] IoT Applications of Popular Sensors by Logesh Palani - Jan. 14, 2019 - [oT Zone -

Presentation

[3] Cleber M. de Morais, Djamel Sadok and Judith Kelner, An IoT sensor and scenario
survey for data researchers, Journal of the Brazilian Computer, Society (2019) 25:4

[4] Importance of Sensors In the Internet of Things, By Sani Theo, Electronnics For You,
May 2018

[5] Olakunle Elijah, Tharek Abdul Rahman, Igbafe Orikumhi, Chee Yen Leow, MHD Nour
Hindia, An Overview of Internet of Things (IoT) and Data Analytics in Agriculture:
Benefits and Challenges, 2327- 4662 , 2018 IEEE Internet of Things journal.

[6] C. Brewster, . Roussaki, N. Kalatzis, K. Doolin, and K. Ellis, “IoT in agriculture:
Designing a Europe-wide large-scale pilot,” IEEE Communications Magazine, vol. 55,

no. 9, pp. 26-33, 2017.

[7] V. M. Tayur and R. Suchithra, “Review of interoperability approaches in application layer
of internet of things,” in 2017 International Conference on Innovative Mechanisms for
Industry Applications (ICIMIA), Feb 2017, pp. 322-326.

[8] Yash Mehta, Agriculture Internet of Things (IoT) Technology Applications July 15, 2015,
http://iotworm.com/agriculture-internet-of-things-iot-technology-applications/

[9] Prosanjeet J. Sarkar, Satyanarayana Chanagala, A Survey on IOT based Digital

Agriculture Monitoring System and Their impact on optimal utilization of Resources,
IOSR Journal of Electronics and Communication Engineering (IOSR-JECE) 2278-2834,
Volume 11, Issue 1, Ver.1l (2016), 01-04

70



About the College

Maris Stella College 1s a Catholic Christian Minority Institution of
Higher Education for Women, founded on 16™ July, 1962. Its vision
is ‘Empower, Enrich, Excel, Transform’ and its mission is to empow-
er young women through a transformative education imbued with the
values of humanism in the service of society.

About Physics Department

Established in the year 1962, the department’s primary responsibility
is to equip students with the knowledge of Physics at the conceptual
and practical levels. The department makes consistent efforts to nur-
ture learners with advanced knowledge through national seminars and
hands on experience on latest technologies through short term training
programmes. The department motivates students for higher learning
and research so as to contribute significantly to knowledge systems.

97788194 " 299066
ISBN No: 978-81-942990-6-6

P
{
»

3

Proceedings

e of the
Three day National Workshop
on

Physics and Technology: Modern Sensors

Characteristics, Interfacing
&
Programming

7% to 9" November 2019

Sponsored by
Andhra Pradesh Pollution Control Board
Vijayawada

ISBN No: 978-81-942990-6-6 b

Organized by
Department of Physics
Maris Stella College
(Autonomous)

A College with Potential for Excellence
Vijayawada, Andhra Pradesh.




Proceedings of National Workshop on ‘Physics and Technology: Modern Sensors Characteristics, Interfacing and Programming’
7" to 9" November 2019. ISBN No: 978-81-942990-6-6.

Smart Sensors and their Applications
B. Balaji Bhanu"’, M. Chandrasekhar?
'Lecturer, Department of Electronics, Andhra Loyola College, Vijayawada, India
UG Student, Department of Electronics, Andhra Loyola College, Vijayawada, India
*Corresponding author E-mail id: balajibattu@gmail.com

Abstract

Today sensors have become an integral part of the devices that are being used in our everyday
activities. These smart sensors typically consist of a sensor, a microprocessor and communication
technology of some kind and it has intelligent capabilities i.e. it can process data and take decision on
its own. Smart sensors have various advantages in comparison to conventional sensors such as smaller
in size, minimum power consumption, and high performance. These are being widely used in various
application such as smart parking, smart lighting, home automation, safety and in medical field etc.
Hence efficient sensors must be developed and this is possible by advancements in materials science
and engineering. This paper gives a brief idea of the concept smart sensor technology. The various
concepts like sensors, its classification, need of sensors in our everyday activities and application of
these sensors are also discussed.

Keywords: Sensors; Smart Sensors; Sensor Characteristics; MEMS; VLSI; features; Applications;
L. Introduction

Sensors have become a primary part in our day-to-day life; we come across
automation in all the activities. Automation includes turning on lights and fans using mobile
phones, controlling TV using mobile apps, adjusting the room temperature, smoke detectors
etc. All these are done with help of sensors. Currently, any embedded system based product
has inbuilt sensors in it.

They are being widely used in various application such as a simple wearable band
consists of sensors which can be used to track the pulse rate, number of steps, physical
activity, sleep pattern and send that data to a smartphone, tablet, or PC which helps in
monitoring the health condition of a person [1].

Similarly in other application such as temperature controller, home surveillance,
smart lighting, aircraft monitoring systems and several various other applications sensors are
widely used. In the near future, sensors will become ubiquitous. They will play an important
role in our hospitals, homes, cars, work, recreation, and education etc.

Sensors are one of the key factors in IoT success, but these are not conventional types
that simply convert physical variables into electrical signals. They have needed to evolve into
something more sophisticated to perform a technically and economically viable role within
the IoT environment.

Rapid developments in semiconductor, computing, and communication technologies
have led to a new generation of sensors called "smart" sensors which are capable of wireless
communication with a remote site, communication among themselves, as well as automated
data processing such as detection of regularities and correlations in raw data, extraction of
relevant features, and the establishment of cause and effect relationships. This intelligence
can be used for many other functions as well to reduce the load on the [oT’s more central
resources [2].
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The Ongoing developments in materials technology will permit better control of
material properties and behavior, thereby offering possibilities for new sensors with advanced
features.

II. Sensor
Asensor is a device that detects and responds to some type of input from the physical
environment. The specific input could be light, heat, motion, moisture, pressure, or any one
of a great number of other environmental phenomena. The output is generally a signal that is
converted to human-readable display at the sensor location or transmitted electronically over
a network for reading or further processing.
A. Classification of Sensors

Sensors are basically classified as follows:
Active and Passive Sensors
a) Active sensors are the type of sensors that produces output signal with help of external
excitation supply. The own physical properties of the sensor vary with respect to the
applied external effect.

Examples: LVDT and strain gauge.
b) Passive sensors are the type of sensors that produces output signal without the help
of external excitation supply. They do not need any extra stimulus or voltage.

Example: Thermocouple
A. Analog and Digital Sensors
a) Analog Sensors: The sensor that produces continuous signal with respect to time
with analog output is called as Analog sensors. The analog output generated is
proportional to the measured or the input given to the system [3].

Examples: pressure sensors, temperature sensors.

b) Digital sensors are the one, which produces discrete output signals. Discrete signals
will be non-continuous with time and it can be represented in “bits” for serial transmission
and in “bytes” for parallel transmission. The measuring quantity will be represented in
digital format.

Example: Digital Accelerometers

B. Characteristics of Sensors

Some of the characteristics which are to be looked after while designing an sensor or
while choosing a sensor for application are
i. High Sensitivity: Sensitivity indicates how much the output of the device changes with
unit change in input (quantity to be measured).

ii. Linearity: The output should change linearly with the input.
iii. High Resolution: Resolution is the smallest change in the input that the device can detect.
iv. Less Noise and Disturbance.

v. Less power consumption.
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C. Some of the common sensors used and their applications

a) Temperature Sensor There are different types of temperature sensors that can measure
temperature, such as thermocouple, thermistors, semiconductor temperature sensors,
resistance temperature detectors (RTDs), and so on.

They are used in applications such as industrial temperature controller, air-conditioners, and
refrigerators, manufacturing processes agriculture and health industry.

b)Humidity sensors
The amount of water vapour in air, or humidity, can affect human comfort as well as many
manufacturing processes in industries. So monitoring humidity level is important.
Their applications and use can be found in Automotive, museums, industrial spaces and
greenhouses, meteorology stations,Paint and coatings industries, hospitals & pharma
industries to protect medicines.

¢) Gas sensors

These sensors are used to detect toxic gases. The sensing technologies most commonly used
are electrochemical, photo-ionization and semiconductor. With technical advancements and
new specifications, there are a multitude of gas sensors available to help extend the wired and
wireless connectivity deployed in IoT applications.

d) Smoke sensors
Smoke detectors have been in use in homes and industries for quite a long time. With the
advent of the IoT, their application has become more convenient and user-friendly.
Furthermore, adding a wireless connection to smoke detectors enables additional features that
increase safety and convenience.

e) IR Sensor
The small photo chips having a photocell which are used to emit and detect the infrared light
are called as IR sensors. IR sensors are generally used for designing remote control
technology. IR sensors can be used for detecting obstacles of robotic vehicle and thus control
the direction of the robotic vehicle.

f) Ultrasonic Sensor

The high frequency sound waves generated by active ultrasonic sensors are received back by
the ultrasonic sensor for evaluating the echo. Thus, the time interval taken for transmitting
and receiving the echo is used for determining the distance to an object[4].

Ultrasonic sensor can be used for measuring distance of an object.

g) Proximity Sensors

A Proximity Sensor is a non-contact type sensor that detects the presence of an object.
Proximity Sensors can be implemented using different techniques like Optical, Ultrasonic,
Hall Effect, Capacitive, etc.Some of the applications of Proximity Sensors are Mobile
Phones, Cars (Parking Sensors), industries (object alignment), Ground Proximity in Aircrafts,
etc.
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h) PIR Sensor
An electronic sensor used for measuring the infrared light radiation emitted from objects in
its field of view is called as a PIR sensor or Pyroelectric sensor.Automatic Door Opening
System is a typical application of PIR sensors which is intended for automatic door closing
and opening operations based on body movement near the door.
i)Accelerometers & Gyroscope Sensor
Accelerometer is a type of sensor that is used to detect changes in position, velocity, and
vibration by sensing motion. Depending on volume of acceleration applied to accelerometer,
continuous analog voltage signal is produced. Gyroscope sensor to sense and determine the
orientation with the help of Earth’s gravity i.e. it measures the angular velocity. In some
instances, it is used as a form of anti-theft protection, as the sensor can send an alert through
the system if an object that should remain stationary is moved.
ii) Pressure sensors
These sensors are used in IoT systems to monitor systems and devices that are driven by
pressure signals. When the pressure range is beyond the threshold level, the device alerts the
user about the problems that should be fixed. Pressure sensors are also used in smart vehicles
and aircrafts to determine force and altitude, respectively. In wvehicle, tyre pressure
monitoring system (TPMS) is used to alert the driver when tyre pressure is too low and could
create unsafe driving conditions.Pressure sensors monitor pipelines and determine when an
area is leaking or otherwise in need of repair.
III. Smart Sensors

The smart sensor has intelligent capabilities such as wireless communication and
being an on-board microcontroller. It is used for analog to digital conversion, digital
processing, decision making and two-way communications. Smart sensors have various
advantages in comparison to conventional sensors such as smaller size, minimal power
consumption, and high performance.
The integral part of the smart sensor is its microprocessors. These microprocessors carry out
a plethora of functions such as digital processing, code conversion of analog to digital or
digital to frequency, interfacing functions and calculations too.
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The technologieswhich are involved in making the sensorsvery °‘intelligent’ are smart
sensors. Once the sensors data is conditioned by a signal conditioner which is then converted
into digital signal.
a) Micro electro mechanical system (MEMS) Smart sensors form when micro-
electromechanical system (MEMS) sensor elements are closely integrated with CMOS
integrated circuits (ICs). Smart sensors were realized by connecting discrete MEMS chips to
IC chips through the package or board substrate in an approach called multi-chip
integration. The major advantages of MEMS technology include minimizing energy and
materials, enhanced reproducibility, improved accuracy as well as increased sensitivity and
selectivity [5].
Very Large Scale Integration Technology (VLSI) is the process of miniaturization of
computer chips and implanting an emphatically large number of transistors gates on a single
silicon semiconductor wafer. VLSI has many advantages such as reducing the size of circuits
and the cost of the devices, increasing the operation speed of the circuit, less power
consumption, while occupying a relatively smaller area.
i) Features of Smart Sensors:
Communication: This is often denoted as the process, where certain information is
conveyed or exchanged. This is one of the basic applications of Smart sensor as they give
information about possible thing that they are sensing.
Multi Sensing: The one and the most important factor that makes these sensors smart is the
fact that they have the ability to sense more than one physical quantity or chemical reaction
and then transfer the electrical signals to the desired place.
Computation: This is the place where the user of the SMART sensors can obtain a
variable or deviation from the stipulated measurements. This is easily adapted by the
sensors especially during extreme weathers or high temperatures.
Self-Calibration: This is the place where the sensors adjust itself through the input of the
device and work with the initial adjustments that were made. But, this problem will never
occur with the sensors that have smart sensing abilities because the integral component
microprocessors make sure that the self-calibration property of the senor is attained at the
right moment with the right value.
Cost effective: less hardware and reduction of repetitive testing make smart sensors cost
effective.

¢) Advantages of using a smart sensors:
Saves space - Because smart sensors are built-in along with an MCU.
Saves power - Because the embedded system computes the sensor input into usable data,
the device’s MCU does not have to expend energy to process sensor data.
Accurate data- Smart sensors enable more accurate and automated collection of
environmental data with less erroneous noise amongst the accurately recorded information.
IoT-The smart sensor is also a crucial and integral element in the Internet of Things (IoT).
One of the implementations of smart sensors is as components of a wireless sensor and
actuator network (WSAN) whose nodes can number in the thousands, each of which is
connected with one or more other sensors and sensor hubs as well as individual actuators.
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d) Applications of smart sensors

Industry: In the industrial field, productivity, quality, reliability, and safety heavily depend

on the performance of the sensors employed.

Healthcare: With the advancement of technology, many intelligent or medical sensors have

emerged that continually analyze individual patient activity and keep tabs on the vitals of

their patients remotely.

Communication Various features such as facial recognition system or fingerprint scanner

are implemented to unlock devices. We also no longer need an additional remote-control

unit to flip through channels in TV.

Transport The concept of self-driven vehicles ,fully-fledged and promising autonomous

car concepts are being developed by integrating many sensors in field of transport.
Defence and Military US is reportedly working on a Smart Dust Military Deployment
system that employs an unseen wireless network of nanoscale sensors that are informally
known as ‘motes’. Apparently, Motes are designed to be dispersed and scattered across
war zones by UAVs to gather intel on the enemy surreptitiously. These smart sensors are
also used in applications such as Water level management system, Smart Lighting,
Environment monitoring, Traffic Management, Transport and logistics agriculture etc.\

IV. Conclusion

Thus sensors are becoming an integral part of our daily activities and the number of
sensors being used in different applications is rapidly increasing. Hence there is a need to
develop smart sensors which are more efficient and reliable. We have seen these smart
sensors have various advantages such as less power consumption, small in size, accurate data
acquisition. Using their intelligent capabilities, new applications are being developed which
makes life easier for a humans. Hence there is a great need in development of smart sensors.
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Sustaining Cultural Haritagoe in Andhra Pradesh -
Arcas of Concern
D1 Movva Srinlvasa Reddy
Heador in Histony, Andhia Loyola Collogo, Vijayawndn

st fiding away ol ral life. P'cople in the villages are

Povdin o pevsent s Waknessing the |
wd taaditional cultuea) habits, on account of which

ape ol il custionms
aditions are becoming  extiner,

eveny village, ot least till about 30 years ago, used to have
art tonm, namely classical dramas (Pouranic dramas).
al troop used 1o get cquipped with Harmomum.

Bt ooy inge  then
tadhittonal vaad culte mud

I the avas of Pablic theate,
v litional calonra)

Ineach illapee, culing
dused to have rural artists practicing and performing

ance as 1o how one has to carry on his life.
hese act forms are becoming extinct. The

AN Ghatsts wehas g
NOW this et fon is Calinget
Mudangam, table, creccand e voeal Andln
youth and pablic used o peta lot of guid

nuon of cinemas and television, |
cvolve a policy for protecting these ant forms., This art form can be made to

Mistam by tmuning the young children in the sehools and college and enact *Pouranic dramas for
theit Anniversaries and also let them perform in public. By doing this, we can protect these art
fonn fhom becoming eatinet, Even, the instructors can also be employed on part-time basis and
sont o mural arcas o tmin the rural youth during their off scason time, when they get completely

anm toean,
But with the e

savermment shoald

free from agneulural works.

Most popular classical dramas of those time include “Pandavoodyoga, Vijayam(1911).
Wnitten by Tirupati Venkata Kavulu, Balijepalli Lakshmi Kantams H::richandm.('lﬁlm, Mutta
Raju Subba Rao’s, Sri Krishnatulabharam (1920). Dharmavaram G{Jpalacharrl s Ramadasu,
"ﬂ.-:-r:h.znns;llu is another important classical play. The social plays include Kanyasulkam by

Gurajada Apparao: Varavikrayam, Chintamani, Maa Bhoomi and N[undadj.lgu {;9-’:;5) wmrlen
tointly by Vasireddy Baskara Rao and Sunkara Satyanarayana. Rooshnara wnitien by hopparapu

Subba Rao was a historical play.
Protecting rural Heritage: | o |
Each village of Andhra Pradesh is endowed with temples dating back to 11%, 1_ centuries
to 16® centuries. Several, festival and fairs are celebrated in the honour of the pr:::-.l_dmg God or,
Goddess. On account of the long years of their standing these monuments are getting damaged

and people are coming forward to build new abodes for their villquge 1::11::;11 deiticsi or i?:-i.a:ri
Goddesses. What is happening in this process is that the enterpnsing 1_'1ch people mnc:: U_f e
demolishing the old structures and raising new structures, thus causing thc.: c}estmf:lu;r;mmw
traditional monuments are destroyed. This process must b‘c smpped.. Thr:re.m a 71:'“* lefmm .;;
which can be applied to rebuild the old monuments. Wuhou.l losing tht:;r (?f!l:,llzz kbﬂ\:{ec;
monuments can be cured. The government must work for evolving a coordination v b; penee
the endowment and archaeological department and see that, the old monuments can be p

ia : - T6
e Sustaining Cultural Heritage of India : 1SBN - 978-81-920803
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