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ABSTRACT

“COMPLETION OF CHEMICAL REACTION IN REMOTE LOCATIONS
USING DATA ANALYTICS BUILT ON INTERNET OF THINGS
PLATFORM”

In today’s world Chemical industries and biochemical plantsdeal with hazardous
chemical reactions. The progression of the reaction / completion of the reaction
are done by observation of different parameters as well as aliquoting different
samples for analysis. This normal procedure is tedious , time consuming and
cumbersome. A novel method has been developed to accurately estimate the end
point of chemical reaction in remote locations using Internet of Things (loT)
platform. The procedure involves monitoring different parameters like changes
in pressure, volume and analyzing the data to find accurately the end point of
locations using IOT and Machine learning techniques. A simple reaction
involving oxidation of oxalic acid with incremental addition of potassium
permanganate in nitric acid medium was carried out in lab scale under vacuum
and the drop in vacuum was observed with time and volume. The end point of the
reaction was accurately estimated by observing the pressure values using a
pressure sensor and passing it to the cloud through the Wi-Fi module. Data is
analyzed using machine learning techniques and once the curve flattens means the
end point is reached. The data sends an alert to the [oT device that the reaction is
completed as well as the circuit is automatically stopped in further functioning.
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“COMPLETION OF CHEMICAL REACTION IN REMOTE LOCATIONS
USING DATA ANALYTICS BUILT ON INTERNET OF THINGS
PLATFORM”

FIELD OF THE INVENTION

The present invention relates generally to Chemical reaction and Internet of Things.

BACKGROUND OF THE INVENTION

According to Carsten Maple (2017) around 5Q billion devices will get connected
with internet by 2020. IoT is mainly used in three different application domains such
as industry, environment, and society. According to Industry 4.0, IoT can be
incorporated into every phase of manufacturing.

Gurpur Rakesh D. Prabhu et al (2019) has adopted 10T to operate the equipment of
the laboratory located in remote locations. Particle Photon WI-FI module is
applied for the monitoring of long-term chemical reaction. Data acquisition is done
with 10T devices, stored in cloud and analysis is further performed which in turn

performs data analysis and intimate the condition to the user in terms of abnormal
situation. '

Jodo B. A. Gomes et al (2019) has adopted IOT platform for detecting gas detection
and measurement. Gas sensing is a major factor in activities such as medicine,
sports, industrial applications and environmental monitoring and pollution control.
(Gas sensors rely on chemical reaction when it is trying to generate a response
proportional to the gas’s concentration.

Metal Oxide semi-conductor gas sensors are used to grant the right mixture of O,
and N; to avoid toxic gas leakage.Michael Mayer and Antje Baeumner(2019)
embedded components and sensors adopts decision-making inorder to bring to a
solution. The IT revolution and data transmission via smart phones could pave a way

to connect.remote sensors and distributed analytical chemical services, by storing
data over the cloud. '

To avoid unnecessary power consumption in smart homes Mingfu Li and Hung-Ju
Lin (2013) has proposed wireless sensor networks and power line communications.

Along with these devices, a smart control algorithm is also used to measure the
depletion of power.
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Quzin Yang et al (2009) have used PR Equation of state to find critical end
points.Yang Han et al (2019) have used optical information for identifying end
points in the steel manufacturing process.

~ Raees Khan and Adnan Noor Mian (2020) have incorporated the integration of

abstrabtion.layer with efficient web framework for improving the security of loT
based cloud applications. Application layer frameworks such as loTivity, CoAP,
REST are used for improving the security of IoT based applications.

The REST architecture has certain drawbacks in transferring data to the cloud. IoT
applications suffer network congestion resulting with security and privacy issues.
Some of the features included in'the existing chemical sensors include selectivity,
sensitivity, limit of detection ,response time and packaging size.

SUMMARY OF THE INVENTION

IoT is expected create major contributions across all domains ranging from home,
healthcare, agriculture , busines industry applications, etc which can improve the
economy as well as lifestyle of the people.

The existence of Sensors with Big data, massive machine learning algorithms and
the technology enabled cloud computing, fog computing and edge computing has

" made the system work “SMART”. Sensor data can be used to lower energy costs,

pollution, improve services, traffic, safety, etc. Applying and monitoring of [oT
enabled services remains a security challenge.

Various chemical reactions are involved in a chemical plant. To ensure the

- completion of a reaction, samples are periodically taken for analysis. This

procedure, which is generally followed is tedious and cumbersome.

A novel method was evolved to find accurately the completion of reaction by
analyzing the data of with various parameters, specifically with pressure. The data
transaction between sensors should be reduced by adopting suitable approach.

BRIEF DESCRIPTION OF THE INVENTION

IoT can be recognized as an aggregation of various elements such as Identification
of the objects, Sensing, Communication with technologies, Computation, Services
and Semantics.
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Identification of 10T objects is vital as it is given a unique code. For example, Object
ID is referred with an index “BMP” to represent pressure sensor and object address
indicates the address of the object within the specified communication network

10T sensing deals with gathering data from with the object and
sending it through cloud or fog.

[14]015][16}.

The collected data is then analyzed using data analytics methods.

IoT sensors

specific to a task, smart sensors, bio sensors, embedded sensors or wearable sensors
are used to monitor and control various devices and appliances in various

domains[5][9][10].
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Fig.1: System Architecture : Monitoring 10T based chemical reaction.

Communication between various [oT devices are performed with technologies such

as RFID, NFC, UWB, Bluetooth, WiFi, IEEE 802.15.4, LTE-A, Bluetooth, Z-Wave,
WiFiDirectetc.

The most usedWiFi uses radio waves to exchange coverage of data-up to a range of
100m [3]{13]. Computation is done with hardware devices such as SmartThings,
Arduino, Raspberry Pi, Smart Phones and Software components such as TinyOS,
Android, Contiki, LiteOS, RiotOS, etc.

Data processing from remote locations can be carried out through cloud, fog and
edge computing. The transferred big data can be transferred on real time baSlS and
analysis can be done through data analytics tools{17]{18}.
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Fig. 2 : Observed pressure.

The operations of a chemical industry happen in remote locations and monitoring

" the chemical reactions remains a challenge and it most cases it is decided based on

the pressure released by measuring the pressure with a pressure gauge.
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Fig.B: Count plot of pressure.

Automation of chemical reactions and monitoring their end points can be done with
the help of capturing the data with a help of an IOT device. The IOT device consists

of Raspberry Pi Microcontroller Chip, which is required to monitor all the
proceedings in the sensors .

Transformer: A Transformer is being used in our framework to supply power
to all the sensors and Microcontroller chip to power them for operations. To
prove suitable for our operations, a step-down transformer is being used in
our proposed model to reduce the supplied voltage from 230V to 0-9V
supply.

Particle Photon Wi-Fi module is used for sensing long distance objects.
Pressure Sensor which senses pressure and converts it into an electric
signal,
A Wi-Fi moduleis usedto transmit data to the cloud in real time basis,
data are analyzed continuously and when the end point is reached an alert is

send to stop the reaction and the process is terminated automatically. The
overall architecture is depicted in Fig. 1.
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Fig. 4 : Line plot depicting pressure changes.

DETAILED DESCRIPTION OF THE INVENTION

The attempt of sensing the end point of a chemical reaction become necessary to
avoid the occurrence of explosions in chemical industry. The reaction of oxalic acid
with potassium permanganate was taken in a reduced pressure (negative pressure)
and change in pressure with addition of oxalic acid was observed and the end point
was found out by analyzing the data using Machine learning techniques.” This
method can be applied in chemical plant functioning in remote locations.
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For experimentation, tank of capacity 100 litre was used. Vaccum was generated

with the help of an air ¢jector. Potassium permanganate was added through a pump
at constant rate of 30 I/ hour with proper mixing.

The change in negative pressure of the tank was observed with periodically (every
30 secs). With the addition of potassium permanganate, CO2 is evolved in the

reach and it will quench the negative pressure in the tank and the negative pressure
will come down.

Near the completion of the reaction, the negative pressure will stabilize and with the
completion of the reaction, the negative pressure inside the tank will rise, since the
evolution of CO2 will gets stopped. The sudden increase of pressure is recognized as

the end point.
2ZKMnQ, + 6HNQO;-> 2ZKNO3 + 2ZMn(NO3),+3H,0+5(0) ... (1)
2KMnQ,+5H,C,0, + 6HNQ;- 2KNO3 +2Mn(NQ3), + 5H,0+ 10CO; ..l (2)
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Fig. 6 : Linear regression,

Since the chemical plants are located at remote locations, when the reaction is

nearing. completion, the increase in pressure need to be noted and if not found
correctly may lead to severe issues.
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The readings from a pressure guage are connected to an IoT device connected with
the pressure guage. The 10T device consists of a pressure sensor, a Wi-Fi module.

The pressure sensor reads the value of pressure on real time basis and the data is
passed to the cloud using the Wi-Fi module. The absolute pressure sensor is adopted
for our approach. In this sensor, the reference point is determined as vacuum. One
side of the sensor is exposed to the surface to be measured while the other side is
kept in vacuum.

The readings for every second is noted. The difference between the preceeding and
current data going in increasing and decreasing manner and when the end point is
reached, the reading stabilizes without further increase. This is the endpoint of the
chemical reaction and at this time, the point is noted, and an alarm is given to stop
functioning of the chemical process. ‘
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Fig.7: Polynominal Regression.

Data visualization deals with understanding the flow of data and representing it in a

visual context so that patterns, trends and correlations could be detected in a easier
manner.

The end point of the chemical reaction is observed by the sensor , stopped and the
alarm is set to notify the end point to the user. Along with the alarm, the readings
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from the pressure sensor those are passed to the cloud are represented visually for
easier interpretation.

The values are proactively predicted and displayed with various prediction models.
The distplot for the observed pressure is depicted in Fig.2and it shows the end point
of the reaction is reached at pressure 6997.5. Fig.3 represents pressure to count ratio

and the scatter plot of time and pressure is depicted in Fig.4. The line plot which
represents 5% data shows the pressure values changing up and down. '
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Fig. 8: Logistic Regression.

After the analysis of data, it is inferred that sudden increase of more than 100mm
(we) of negative pressure is the end point of the reaction. We have predicted our
model with machine learning techniques such as linear regression, polynominal,

logistic regression and Quantile Regression and it is found that Quantile Regression
acts as a good predictor model. '
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Fig 9: Quantile Regression.

In linear regression the regression intercept is obtained at 6998.64241 and regression
coefficient is obtained at -0.0027. In polynomial regression the intercept value is
obtained at 35. '

Using logistic regression kmeans clustering value is taken as 3 and the results of
linear regression, polynominal regression and logistic regression are depicted in
Fig.6, Fig. 7 and Fig.8. In Quantile Regression, plot is observed in the range
specified with eqn (3) and the results are deplcted in Fig. which acts as a good

predictor in comparison with other models.
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I Claim:

1).A novel method to accurately estimate the end point of chemical reaction in
remote locations has been proposed. The procedure involves monitoring different
parameters like changes in pressure, volume and analyzing the data to find
accurately the end point of locations using IOT and Machine learning techniques.

2). Once the pressure reaches end point, the process is stopped, and an alarm is send.
Meanwhile, the observed data is visually monitored to predict the completion of
chemical reaction. The novelty of our approach includes :

1. Accurate estimation of end points of chemical reactions and thus
avoiding excess chemical usage .
Data capturing and operations at remote locations with IQT.
Less time consuming. ‘
Experiments can be used with hazardous chemicals.
Can be applied in remote operations.
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One of the aspirations of the process to build society and contribute to human resources, welfare and prosperity would be education. Because of the diversity of activities
learning and privacy issues in educational institutions were consistently important. Intelligent learning techniques have been put in place to improve the learning process,
education monitoring has already been ignored both inside and outside organisations. Smart monitoring and sensor systems have been used to implement new integrate
technologies. The main objective of this research would be to explore Internet of Things (loT) technologies specifically designed for education to provide intelligent and reg
systems for learning parameters. This research also offers a Monitoring system for the Internet of Student Education Things (MISET) for smart schools, which would be de
on a new sophisticated communication platform that combines 5G Mobile communication technologies, smart sensors, advanced driver assistance systems, & loT connec
The proposed system offers enhanced surveillance, alarm function and makes it easier for customers to get to their homes and schools. The proposed methodology was

assessed with respect to information, timing and response warning factors.
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Complete Specification

Claims:1. The proposed program offers parents a comprehensive solution for tracking the whereabouts of their children, school attendance and making good decisic
in an emergency.

2. The development program has a shorter time frame than conventional methods.

3. The MISET technology met all educational instructor standards and was capable of handling educational instructor and school instructor issues.

4. Whenever the warning & child surveillance data, which would be acquired through GPS, RFID, & image processing, was completed, the delayed analysis was conduct
and the information was saved on the classroom network.

5. Due to a variety of factors, such as the new 5 G wireless implementation and other intelligent prototyping technologies, the proposed system delivers superior
information transmission.

6. For an intelligent education system, the current proposal seems to be the best and most efficient. The proposed system also includes facilities for monitoring and
managing children, and also encryption of data.

, Description:[001] The proposed MISET method was completely safe for children and was a practical, useful and practical alternative. Ensure that the transfer of
information is monitored by children, families and school personnel.

[002] MISET would be an innovative communication device for smart schools that integrates 5G mobile communication technologies, smart sensors, advanced driver

assistance systems and IoT systems. The proposed system provides better monitoring, an alarm method and facilitates clients' access to the home and school.
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(57) Abstract :

Android Document Sharing System using Blockchain Technology ABSTRACT: Storj, a distributed cloud storage service, and the rise of bitcoin have all aided in the recent growth of
blockchain technology. To accelerate file sharing, the Blockchain concept could be integrated with other technologies. If you transfer a file to someone on the Blockchain network, you do not
need to upload it to a computer and subsequently download it. This eliminates the need for the two-step approach. There are various file-sharing applications available, but none of them can
compete with the one built on Blockchain technology in terms of security. Our major objective is to establish a private Blockchain network that small businesses may utilise to transmit files
securely. Numerous significant cryptographic techniques are employed to ensure that the encrypted content is only received by the intended recipient.
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(57) Abstract :

Artificial Intelligent based Prediction and Recommendation of Diabetes using Matlab approach Abstract: A diabetes mellitus causes high blood
glucose levels. This one problem could lead to a slew of others. The number patients in the world are expected to 642 million, implying that one out
of every ten adults will develop the disease in the future. Unquestionably, an investigation into this startling figure is required. Machine learning has
been applied to a wide range of medical health issues as it has progressed. In this study, trees, random, and neural-networks were used to find
diabetes mellitus. The data includes hospital examinations in Luzhou, China. There are fourteen attributes in total. The models in this study were
cross-validated five times. The universal applicability of the methods was confirmed by conducting independent tests with some of them that had
demonstrated superior performance. For the training set, 68994 healthy and diabetic people were chosen at random. Because of the data imbalance,
we had to extract data five times at random. Each of these five experiments produces a mean result. To reduce the dimensionality of the data in this
study, we used principal component analysis and minimum redundancy maximum relevance techniques. When all of the attributes were used in the
prediction, the random forest method had the highest accuracy.
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(51) International classification

(57) Abstract :

SMART BABYSIT MONITORING SYSTEM ABSTRACT OF THE INVENTION Even though our country is not the origin for the concept of baby-sitting, this culture is emerging our country slowly into practices in recent
times. The baby sitting is a concept of temporary caring of children. These kinds of baby sit jobs are performed by youngster in foreign country, due to their living style. Despite, the percentage of working women who are
economically active in the country is far lower than the global average. It is noticeable that female ratio is increasing day by day and they are equally destined in working environments to male ratio. Unfortunately, this raising
ratio is simultaneously cut down on other side due to child care issues by a woman after delivery. For women who are both working and making home are in need of some assistance to look after their kids. For this temporary
caring of children, they appoint a sitter. This invention is aimed to monitoring from working environment or remote places on their child. Inspite being an assistant employed to take care of children, also an addition facility of
have an eye on the child will help any working women to do their job in peace. Therefore, a system employed with a camera, speaker and microphone is employed in the target area. These are controlled by a single board of
embedded computer RASPBERRY Pi. This Single board is connected to mobile on remote area over an extended-on board module of GSM/GPRS, enabling the user to make/receive calls, texts and data files. Also, they can
use the mobile application to make pacify effect to the child when they are need. Thus, this invention of developing a smart system to baby sit and a monitoring system will be a helpful for all the working women who are far
away for their work with ensuring safety and security of their kids.
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