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ABOUT THE CONFRENCE

The ICESTMM’ 19 is the first most comprehensive conference focused on the various aspects of advances
in applications and efficiency of software tools for mathematical modeling in the field of Computer,
Electronics, Information Technology, Humanities and Management. Fundamental research is heavily
relying on abstraction and modeling of physical phenomena/ processes and artifacts. Enabling ICT
market places are flooded with numerous software products for modeling and further post processing. It
is observed that specific software products are best suited for a segment of problem domains to be
demystified. People with experience can tell us which one fits well with a specific situation and context of
problems to be solved. It is our earnest effort to invite all experts/and researchers working in this area to
contribute to the cause of simulation and modelling using software best suited for the same.

About the TSEC

Established in 1983, Thadomal Shahani Engineering College is founded by the Hyderabad (Sind) National
Collegiate Board (HSNC). Thadomal Shahani Engineering College (TSEC) is recognized by the
Government of Maharashtra and is affiliated to the University of Mumbai. It offers a 4-year Bachelor of
Engineering (B.E.) Degree program in Information Technology, Computer, Electronics&
Telecommunication, Biomedical, Biotechnology and Chemical Engineering. It has been accredited by
NBA till June 2019 for the former four under graduate programmes and is graded as an ‘A’ grade
educational institution. It also offers Ph.D. program in the subject of Information Technology, Computer
Engineering, and Electronics & Telecommunication. The college is centrally located in Mumbai at Bandra,
the queen of suburbs; and is very closely connected and accessible from all the major local train stations
and expressways.

About H(S)NCB

Hyderabad (Sind) National Collegiate Board, Mumbai (Estd 1949) is the brain child of Vidyasagar
Principal K M Kundnani and Barrister H G Advani. Today the cooperative management of the Board is in
the capable hands of Trustees, Mr. Anil Harish (President), Dr Niranjan Hiranandani (Immediate Past
President), Mr.KishuMansukhani (Past President), Ms. Maya Shahani and Mr. Lal Chellaram.The Board
was established in the wake of Partition to provide quality educational facilities to the displaced Sindhi
population and the local community and generate employment opportunities for them. since the past 70
yrs. the board has been, thus an active partner in nation building through education and professional
prospects for the citizens. The Board has traversed a long way from 1 institution in 1949, to 14
institutions affiliated to University of Mumbai.Over the years the Board has also established 9 schools,1
self-financed management Institute and Polytechnic The H(s)NCB Institutes are spread over
Churchgate,Colaba, Cuffe Parade,Worli,Bandra and Ulhasnagar.

Conference Objectives

» To provide a platform for Academicians, Researchers, Industry Professionals and Students to
present their views and findings on Advancements in software tools and mathematical
modeling.

» To enhance and develop opportunities for further research in the field of Mathematical
Modeling.

» To bridge the gap between Academia and Industry.
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Sub-Thematic Areas

In particular, conference addressesthe Advancements , Trends and Innovation in the field of
Mathematical Modeling using Software Tools. Some of the thematic areas which the conference aims to
focus are:

Computational Techniques

Heat flow and mass transfer in Porous media

Ecological and Environmental Modeling

Numerical Analysis and Methods

Computational aided Simulation and Modeling

Information Theory and Coding

Artificial Intelligence

Neural Networks and Fuzzy Logic

Advanced Computing Architectures and New Programming Models

Statistical Methods in technical, economic and medical Sciences

Nonlinear, Adaptive and Complex Systems High Performance Computing and Visualization

The above mentioned list of sub themes in not an exhaustive one, research in any other relevant theme is
highly appreciated.
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Intelligent IoT based Fire Detection and Alerting System in Moderately
dense and Open Forest

1Ramkrishna V. Vhatkar,2Ashish P. Paikrao,3Sanket D. Shinde, 4Amol C. Adamuthe
123B, Tech Student,*Assistant Professor
L234Department of Information Technology,
L234Rajarambapu Institute of Technology, Rajaramnagar, MS, India

ABSTRACT: In India and world, forest fires is one of the reasons behind the deforestation. The main objective of this
project is to develop a system to detect forest fire in moderately dense and open forest. We designed Intelligent l[oT
based fire detection and alerting system by integrating multiple sensors. Proposed system detects the forest fire using
flame, smoke, temperature and humidity sensors. Fuzzy logic is used to determine the possibility of fire based on
integrated results of multiple sensors. Proposed fuzzy logic improves the early detection of fire and minimizes errors
in the false alarm notification.

Keywords: Fire detection, sensor network, fuzzy logic.

I. Introduction

The forest fire is an uncontrolled fire occurring in nature. Once the fire starts ignited it rapidly spreads all
over the area in the forest. In India, there is by 46% increase in the number of forest fires in the last 16 years
i.e. from 2003 to 2017. In just two years 2015 to 2017, the number is increased from 15,937 to 35,888. In
2017, the maximum number of different forest fires reported in Madhya Pradesh (4,781) followed by Odisha
(4,416) and Chhattisgarh (4,373). This requires a much efficient and very effective method in the forest fire
because these fires resulted in the loss of wild lives and damage of forest property. Once the fire starts, it
rapidly spread all over area in the forest. Based on data received from the Forest Survey of India (FSI), “more
than 1,500 cases of forest fires from the entire Maharashtra state between February and March so far,” said
R.S. Yadav, additional principal chief conservator of forest (protection) according to (Hindustan Times,
2018).According to a 2014 report from the government’s National Institute of Disaster Management (NIDM),
the country is losing an average of a million hectares to fires each year. The losses, combined with those
from surging illegal logging. According to the Environment Ministry’s 2015 Forest Survey of India report,
India has lost 2,511 square kilometers of dense and moderately dense forest since 2013.

In literature, researchers implemented fire detection systems for home, industries, and forests. Sharma et al.
(2017) proposed a forest fire detection system by monitoring the values of CO2 level and temperature.
Imteaj et al. (2017) presented system based on temperature, flame and smoke sensors. Review on existing
fire detector based on automated fire voice alerting system for alerting any fire incidents in industrial
premises is presented by Sathishkumar et al. (2016). The main objective of this paper is to design a system
for the forest officer to detect smoke, fire, temperature that indicates the wildfire in forest. In addition, it
generates an alert message on a display device when a substantive quantity of smoke, fire, motion detection
is sensed. We can detect fire from suddenly rise in temperature and a decrease in humidity. Once the sensor
detects these things, alert message directly sends to forest officer’s display and further action taken by the
respective authority.

The next section describes related work. Section III describes the design and implementation of proposed
IoT based system. Section IV is about the fuzzy logic algorithms, membership functions, if then else rules. At
last, conclusions are stated in section V.

II. Related Work

A) Image/video processing techniques

In the forest, various types of accidents are found one of them are wildfire which is available at a big rate of
the chances of this fire has increased because of several impacts on the climate change and in the weak
ecosystems. Right now, there are several various systems are present for monitoring purpose and detecting
wildfires but some of them are not well developed. Another main aspect is Farmers try to extend their fields
into forest areas, and that is why it is much important to detect motions in the forest which results in the
safety of forest and existing wild lives in the forest.
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The fire detection system is designed based on video input data. Digital image processing and embedded
vision concepts are investigated. Thresholds are set to activate the fire alarms. The proposed system
integrates the color spatial, temporal and motion information (Vijayalakshmi & Muruganand, 2018).

The fire detection system is based on the identification of the color of fire in an image. The color of fire are of
various types like orange, red, yellow and white. To overcome the problem with color is overcome by the
integration of other techniques such as smoke detection, background segmentation etc. The brightness level
is identified to set the thresholds for the system that is proposed. Basically, fire and non-fire like images are
differentiated. Paper compared five vision based fire detection system. Systems are based on flame
colordetection combined with other features such as motion and area of frame (Pritam & Dewan, 2017).
Authors used a fire detection technique based on the YCbCr color model. They separate luminance from
chrominance by comparing other color spaces that are RGB and RGB(normalized). Separation of fire flame
pixels from high-temperature fire center pixels is done based on statistical parametric values of fire image.
They have tried to improve the accuracy of fire detection and tried to make the outputs real time with the
help of moving camera (Premal & Vinsley, 2014).

Paper presented a stereoscopic imaging method for the purpose of the detection of the fire. Authors used the
camera (low-cost binocular CCD camera), to gain the images in a stereoscopic manner. However, the system
is only limited to the fire caused due to gas. Authors developed an algorithm to segment the zone of fire in
HSV. Location, size and propagation of fire are determined (Li et al., 2014).A hybrid algorithm based on a
feed-forward neural network is designed to detect fire flame/smoke. Results showed the success of the
algorithm. The ordinary camera is used to detect flame and smoke for the real-time detection of hazards by
taking and process video data (Kandil et al.,, 2010). Paper presented a fire detection system based on digital
image processing. Fire source is identified based on dynamic characteristics and color information of the
desired region (Xiao et al.,, 2009). Authors used image full segmentation, subsequent isolation of segments
and simplification in the presence and absence of fire or smoke (Asatryan & Hovsepyan, 2015). The motion
detection algorithm is used for fire and smoke pixels detection. Further, fire and smoke pixels are separated.
A pixel in appropriate spaces are chosen specifically and in parallel pixels are also selected based on the
dynamics of the area. This is done to avoid and overcome false detection (Morerio et al., 2012).Wildland
forest fire smoke detection system is designed using Faster R-CNN. Improvement in the proposed work is
suggested for improving the performance of the system in case of thin smoke (Zhang et al., 2018).

B) Sensor networks

In literature, many papers experimented the use of wireless the sensor networks (WSN) for forest fires
(Doolin & Sitar, 2005; Son et al., 2006; Bernardo et al., 2007; Pripuzi¢ et al., 2008; Antoine-Santoni et al.,
2009; Sazak & Abdullah, 2009; Aslan et al., 2012). Proposed system using a wireless the sensor network is
designed for early forest fire detection. The main aim is quick detection of fire with minimizing the energy
consumption of the sensor nodes. The proposed framework is tested using simulators (Aslan et al., 2012). To
predict the forest fire, 24-hour weather data is collected through a rechargeable wireless sensor network.
The obtained data is processed using a fuzzy inference system and big data analytics (Lin et al,, 2018). Early
forest fire detection system experiments with a smoke sensor, two gas sensors and microwave sensors.
Indoor and outdoor tests are conducted to validate the results (Kriill et al., 2012).Presented improved
MODIS for detection of forest fire by adapting the H]-infrared sensor (Wang et al., 2012).

C) Soft computing methods

In literature, different soft computing methods are investigated for forest fire monitoring (Anezakis et al.,
2016;Mahdipour& Dadkhah, 2014; Olivas, 2003). Different soft computing techniques are used to predict
forest fire (Artés et al., 2017; Bui et al,, 2017; Denham et al., 2008). Comparison of five neural network
techniques is investigated to identify the best suitable forest fire prediction technique (Al Janabi et al.,, 2018).
In literature, CNN is investigated for the detection of forest fire (Hohberg, 2015; Frizzi et al., 2016; Zhang et
al, 2016). The wireless sensor network is used to gather the required information for the detection of a
forest fire. Authors generalized Mamdani’s inference algorithm. Proposed overlapping functions and
overlapping indices avoid bad results (Garcia-Jimenez et al., 2017).

IIL. System Design And Implementation

In the development of any system, there are various initial steps are there and that how we can analyze the
functionalities and design of system and objective of our project is to design Intelligent IoT based fire
detection and alerting system in moderately dense and open forest. Early detection of danger occurred in the
forest and generate an automatic alert system in terms of messaging and it will help to protect the
environment.
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To control wildfire, there should be proper mechanisms to detect and identify the immediate and as soon as
any danger is found without any presence of motion action this danger should get inform to responsible
authority and as soon as message get that group of people there should be fast reaction from those
respective people as quickly as possible. If there is any type of delay or failure in the system of respective
authority then it may cause a very huge fire which can’t be controlled that easily or we can say it becomes
almost impossible to stop the fire and from irreversible damages which can cause deaths of wild animals
from the forest.

Fig.1 and 2 shows the system architecture and flowchart diagram of the proposed system. Fig. 1 describe the
raspberry pi 3 microcontroller converts all of the various analog values from each sensor used in this system
and converts each of them into the digital values. The several IoT platforms are implemented in this
prototype which is systematically fully managed, to ease and derive various value from IoT devices is sent to
display device and it was used to record data from the various devices. The fire detection system and motion
detection devices are connected to the display device by using the lightweight wires and secured by the
MQTT protocol. Actually, this [oT various devices can create a lot of different data. In fact, to detect signals
by sensor technology on smart devices already in the use of accounts by 30 percent varies by the world’s
data. Such as some of [oT technology like Bluemix generates a NoSQL database which is further used for
purpose of storage for various devices and that data sent by the proposed system developed in this
project.Once our connection of hardware configured with the Raspberry Pi, our code for decision is written
in Noob/Raspbian that is in python language however we can customize the code to get any desired format
of sensor data in software design.In the implementation of smoke, fire, DHT11 and PIR sensor are done
using standard library codes. This program is used in python in raspberry pi and then uploaded on board
then again it uploaded into raspberry pi and we can achieve output on the monitor screen. From various
sensor, further data is collected and the result will be displayed on a desktop device.

IV. Results and Discussion

This section presents the experimental details, results obtained using sensor networks, fuzzy results and
discussion.

The system is designed with MQ2 sensor for smoke sensing, DHT11 sensor for temperature and humidity
sensing, SEN16 sensor for flame sensing, HC-SR501 sensor for motion detecting. Each sensor is integrated
with the raspberry pi 3 microprocessor with minimum interfacing components. The desktop device is
interfaced with the microprocessor for transmitting and receiving information to and from the base station.
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With a few interfacing components, the sensor node is designed. Based on fuzzy logic the software is
designed inside the node to analyze the fire risk level based on the smoke, flame, temperature, humidity and
distance. The sensor node distance is calculated using the scale. It also considers the distance between the
node and sensor. When smoke particles rise causes the rise in the threat of fire risk percentage. The
temperature and humidity value are directly measured by the sensor and displayed in the display module.
Once the node received its authenticated information from the forest, it sends the fire risk level to the base
station to minimize wildfire. Using the display device in the base station the information is shared with
users. Table 1 shows the results of flame and smoke detection using sensors.
Table 1 Hazard Detection

Sr. No. | Source Sensor Used | Length (cm) | Detection

1 Match Box SEN16 Flame | 55 Flame detected

2 Cigarettes MQ2 Smoke 4 Smoke detected

3 Lighter SEN16 Flame | 65 Flame detected

4 LPG gas MQ2 Smoke 10 Smoke detected

5 Paper Burning | SEN16 Flame | 87 Flame detected
& MQ2 Smoke

The threat of fire risk in forest increases when temperature increases and humidity decreases. This threat
level is formed in three different categories that are low, medium and high. The separate range is defined for
each input and number of various variables for each one of the membership function is predefined as
follows:
The range of temperature values for indicating at which level fire is present described below.

e Temp < 30°C - Low

e 30°C<Temp <45°C -Medium

e Temp >45°C - High
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Fuzzy equation 1 is about rise in temperature. We have taken values of a, b as 0 and 45 respectively. We can
detect the actual probability of wildfire using this membership functions. The threat of fire risk in forest
increases with rise in temperature and decrease in humidity. Based on this fuzzy logic concept we draw
various graphs for each different scenario. Fig. 3 describe the threat of fire risk increases in probability from
0 to 1 when rise in the temperature from 0° C to 45° C and above 45° C fire graph is constant i.e. probability
of fire is 1 and graph is draw in MATLAB using fuzzy logic equation shown in Equation 1. Fire risk increases
in probability from 0 to 1 when rise in temperature from 30° C to 45° C this high temperature generally
measures in forest only because the normal temperature of the forest is less than 8° C normal temperature
of the city.

0 z<a
% a<x<b
0—T

1 z>b

(1)

PROBABILITY

TEMP ——»

Fig. 3 Member Function of temperature input

In this system, we used two membership function one is for temperature and another is for humidity.
Equation 2 shows membership function using fuzzy logic in humidity experiments. We have taken values of
p, q is 3 and 6 respectively and y is humidity of the environment.

The range of humidity values for indicating at which level fire is present described below.

e  Humidity > 60% - Low
e 30% < Humidity < 60% - Medium
e Humidity <30% - High

Algorithm 1: Identification of sudden rise in temperature
for xin range (9):
array[x]=array[x+1]
array [9] =result. Temperature

count =10
forxinrange [8]
y=x+1
if array[y]>array[x]:

count=count + 1
if count >= 8:
print “increasing temperature detected, rapidly needs attention”
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Fig. 4 describe the threat of fire risk increases in probability from 0 to 1 when describing in humidity from
60% to 30% and the graph is drawn in MATLAB using the fuzzy logic equation.

In table 2 shows the results of the fuzzy logic based system of fire detection. We get results of the probability
of fire even at low temperature by using the following Equation 3.

P= (=) - (%)) 3)

Where p stands for the probability of fire, MAX is the maximum temperature limit which we can change as
per program, T and H represent temperature and humidity respectively.
Table 2 shows all results of combine sensors used in the project and integrate with raspberry pi to detect
multiple results in one circuit connection for the safety of the forest. The table 2 consists of temperature,
humidity, smoke, flame, distance and the output i.e. danger. The output of the smoke and flame sensor are
considered Boolean. While the output of temperature and humidity sensors are categorized in Low, Medium
and High. Table 2 presents the wildfire results based on following rules. Algorithm 2 presents the combined
logic logic rules for fire detection. In fuzzy logic there are various conditions for if then else are generated
which all are as follows:
a. If (Temp is low && Humidity is high or (Smoke is not detected or Flame is not detected)) then no
danger.
b. If (Temp is low && Humidity is high or (Smoke is detected or Flame is not detected)) then fire is
present.
c. If(Temp is low && Humidity is high or (Smoke is not detected or Flame is detected)) then danger.
d. If (Temp is medium && Humidity is medium or (Smoke is not detected or Flame is not detected))
then no danger.
e. If (Temp is medium && Humidity is high or (Smoke is detected or Flame is not detected)) then
danger.

f.  If (Temp is low && Humidity is low or (Smoke is not detected or Flame is not detected)) then no fire.

g. If (Temp is high && Humidity is medium or (Smoke is not detected or Flame is detected)) then
danger.

h. If (Temp is high && Humidity is low or (Smoke is detected or Flame is detected)) then danger.

i. If(Temp is high && Humidity is low or (Smoke is detected or Flame is not detected)) then danger.
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Algorithm 2;Fuzzy logic for fire detection
Import dhill
def fuzzy (temp, humadity):
humidsby =humidity/10
global state
max_femp=45
[loat{temp)
if max_temp > temp and humidity >3:
state = (1/ (max - float(temp))) “(1/(humidity-2))
print (state)
state=10.0
condifion for very low fire alert maessage
if sigte>=0 and state< 0.05
print (Vary low)
condifion for medium fire alert message
if state>=0.2 and state< 0.1
prnt (Medium)
camdifion for high fire alert message
if state>=0.3 and stafe< 0.2
prnt (High)
condition for exiveme fire alert message
if state>=1 and siate< 0.5
print (Extrame)
pring (Danger)

Table 2 Fuzzy results

Sr. No | Temperature | Humidity | Smoke | Flame | Distance | Fire Danger
1 Low High No No Far No

2 Low High Yes No Average | Yes

3 Low High No Yes Close Yes

4 Medium Medium No No Far No

5 Medium High Yes No Average | Yes

6 Low Low No No Close No

7 High Medium No Yes Far Yes

8 High Low Yes Yes Average | Yes

9 High Low Yes No Close Yes

V. Conclusions

The contribution of this proposed work is to develop an intelligent IoT system for forest fire detection. It
performs tasks of monitoring forest, fire detection and alarm. In this project, we developed a system in
which all sensor nodes identify accidental data such as fire, smoke, suddenly rise in temperature and
decrease in humidity. Fuzzy logic is used to get early detection of danger i.e. detects fire danger at an early
stage with high accuracy level from sensors data. We got fire alarms with a low, medium, high and extreme
on forest officer's display device.
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ABSTRACT: Search engines are designed to find specific information on the basis of specific criteria entered by the
user. The list of items that matches the criteria specified by the query is typically sorted as ranked. Search engine
needs an input as text to search. To make this searching effective we can give input as text and image also. To search
relevant images related to query, Content Based Image Retrieval (CBIR) algorithm can be used. And if the image
contains text then Optical Character Recognition (OCR) algorithm is used to extract that text and to show related
images about it. The system can detect objects and search their relevance. Further, the image is retrieved from the
dataset. To find a desired image from a large collection is very difficult task. In CBIR, features related to visual content
such as shape, color and texture are first extracted from a query image. The similarity between the set of features of
the query image and that of each target image in a database is then computed, and the most relevant image is shown
to the user.

Keywords: Text detection, OCR, CBIR, Image Retrieval

I. Introduction

Search engine provide an interface to a group of items that enables users to specify criteria about an item of
interest and have the engine to find the matching items. The list of items that meets the criteria specified by
the query is typically sorted as ranked. Search engine needs an input as text to search. It doesn’t take image
as input. The proposed system can take input as text and image also. To search relevant images related to
query, Content Based Image Retrieval (CBIR) algorithm is used. And if the image contains text then Optical
Character Recognition (OCR) algorithm is used to extract that text and to show related images about it. To
find a desired image from a large collection is very difficult task. In CBIR, features related to visual content
such as shape, color and texture are first extracted from a query image. The similarity between the set of
features of the query image and that of each target image in a database is then computed, the target images
are next retrieved which are most similar to the query image.

II. RELATED WORK

Text detection methods aim at automatically detecting and generating bounding boxes of words in natural
scene images. All these methods extract geometric, structural and appearance features from candidate
regions to verify if a region contains text or not. It is difficult to have one global parameter setting which
would accommodate for all possible text variations in natural images [7]. Therefore, it is necessary to tune
these parameters for every new alphabet, text style and size. In contrast, our approach focuses more on
background connectivity rather than text regions. The proposed method does not extract text specific
features. Therefore, it does not require any tuning for varying text size, style and orientation. Existing
methods for text detection using visual saliency [6] mainly focus on bottom-up information such as edges,
corners, color distinctiveness and lines of symmetry. Top-down models are task dependent and use saliency
and context to steer the search for objects in images. In our approach, background information is used for
text detection.

III. PROPOSED SYSTEM

The proposed system based on two main phases. First for training the dataset or storing the data into the
database and second is used for accepting the user query and producing the search results. Therefore the
entire system is described in three phases- Query interfacing, feature extraction and finally the results
listing. In first phase, query will be accepted in the form of image or text. If the given input is image then its
feature (color, shape, textures) will get extracted on the basis of CBIR technique and further it get compared
with the trained dataset. And if the image contains text then text detection and text extraction methods helps
to relate the text with the database through OCR technique. Once the input gets mapped with the dataset, the
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most relevant result will be shown to the user by the system. System will still respond to the query if it is in
simple text form.
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figure 1: flow of the system

3.1 Feature extraction

The content based images are retrieved by their image properties such as image objects edges, color
distributions and the image textures.

3.2 Text detection

Text detection methods aim at automatically detecting and generating bounding boxes of words in
images.Text detection methods can be categorized into two classes based on how they search character
regions: a connected component and a sliding window approach.

3.3Text extraction

This method extracts geometric, structural and appearance features from candidate regions to verify if a
region contains text or not.

IV. ALGORITHM
4.1 0CR
OCR (optical character recognition) is the recognition of printed or written text characters by a computer.
This involves photo scanning of the text character-by-character, analysis of the scanned-in image, and then
translation of the character image into character codes, such as ASCI], commonly used in data processing. In
OCR processing, the scanned-in image or bitmap is analyzed for light and dark areas in order to identify each
alphabetic letter or numeric digit. When a character is recognized, it is converted into an ASCII code. Its
working is as follows:

1) Loading the image file.

2) Improving image quality and orientation.

3) Removing lines.

4) Analyzing the page.

5) Detecting words and lines of text.

6) Analyzing and fixing of broken or merged characters.

7) Recognizing characters.

8) Saving the file.
4.2 CBIR
Content-based image retrieval (CBIR), also known as query by image content and content-based visual
information retrieval (CBVIR) is the application computer vision techniques to the image retrieval problem,
that is, the problem of searching for digital image in large database. Content-based image retrieval is
opposed to traditional concept-based approaches. "Content-based” means that the search analyses the
contents of the image rather than the metadata such as keywords, tags, or descriptions associated with the
image. The term "content” in this context might refer to colors, shapes, textures, or any other information
that can be derived from the image itself. CBIR is desirable because searches that rely purely on metadata
are dependent on annotation quality and completeness.

Special Issue [JRAR- International Journal of Research and Analytical Reviews 11




UGC Approved: 43602 e ISSN 2348 -1269, Print ISSN 2349-5138
ijrar.com/ THADOMAL SHAHANI ENGINEERING COLLEGE, Bandra(w), Mumbai.

http:

As number of images are stored in image databases. Its working is as follows:

1)
2)
3)

4)

Extract features as Feature space.

Store feature space in feature database.

When a query comes in either the form of query-by example or query-by-keywords, its feature
space will be compared with those in the feature database one-by-one.

And the relevant images with the smallest feature distance will be retrieved.

CONCLUSION

In this paper, the text is detected and extracted from images. The system also displays the information about
that text. Further it will be classified on the basis of text-based and content-based algorithm which is Optical
Character Recognition (OCR) and also uses the Content-Based Image Retrieval (CBIR) methodology. The
system will be capable of detecting and extracting text from given input. Input can be in the form of text or
image. The system will show similar images which are relevant to input.

References

(1]
(2]
(3]
[4]
[5]
(6]
[7]
(8]
[]

T. Liu et al. 2011. Learning to detect a salient object. IEEE Trans. Pattern Anal. Mach. Intel,, vol. 33, no. 2: 353-
367.

S. Karaoglu, J. C. van Gemert, and T. Gevers. 2012. Object reading: Text recognition for object recognition.
Proc.ECCV Workshops: 456-465.

S. Karaogluy, J. C. van Gemert, and T. Gevers. 2013. Con-text: Text detection using background connectivity for
fine-grained object classification. Proc. ACM-MM: 757-760.

Mr. S.S. Mukati, Mr. Nitesh Rastogi.2016.A Survey on Image retrieval techniques with feature extraction. IRJET,
Volume: 03.

R. Gnanarajan B. Jagadishkumar, S.T. Premkumar, B. Sunil Kumar. 2014.Content Based Image Retrieval (CBIR)
Using Segmentation Process. ICETS, Volume 3.

A. Shahab, F. Shafait, A. Dengel, and S. Uchida. 2012. How salient is scene text?.Proc. IAPR Int. Workshop
Document Anal. Syst.: 317-321.

C. Yao, X. Bai, W. Liu, Y. Ma, and Z. Tu. 2012. Detecting texts of arbitrary orientations in natural images. Proc.
CVPR: 1083-1090.

B. Epshtein, E. Ofek and Y. Wexler. 2010. Detecting text in natural scenes with stroke width transform. Proc.
CVPR: 2963-2970.

K. Wang, B. Babenko, and S. Belongie. 2011. End-to-end scene text recognition. Proc. ICCV: 1457-1464.

12 | [JRAR- International Journal of Research and Analytical Reviews Special Issue




International Conference on Efficacy of Software Tools for Mathematical Modeling (ICESTMM’19)
Organized by THADOMAL SHAHANI ENGINEERING COLLEGE, Bandra(w), Mumbai.

DATA DEDUPLICATION BASED ON HADOOP

1Mehul Savaliya, 2ZKushal Trivedi, 3Keval Shah, 4Sanjay Vidhani, 5Era Johri
1 UG Student, 2 UG Student, 3 UG Student, 4Assistant Professor, 5 Assistant Professor
12345Dept.ofInformation Technology
12345K ].S.C.E, Vidyavihar, Mumbai, India

ABSTRACT: Data generated by user on social media and by various companies is increasing day by day. It is heavy
challenge to copy these multiform of data in real time. To avoid data duplicates and increase the data reliability
Hadoop distributed file system is designed to deal with duplicate data. MapReduce and HBase along with the new
standard of Secure Hash Algorithm-3(Keccak) to speed up the deduplication procedure. The files with duplicate
content will share a single copy which improves the utilization of the cloud storage space effectively.

Keywords: Data deduplication, HDFS, Secure Hash Algorithm-3

Introduction

Nowadays the amount of data generated from various source is tremendous. Typical real-world examples
are Facebook, YouTube and Twitter etc., can be easily found in social applications, where file duplication
occurs frequently. However, the critical challenge faced by providers is duplicate copies of file contents
which consume more storage than needed. Duplicate data is being accumulated in large amount [2]. For
example, user shares a multiple file with multiple users which consumes more cloud storage for a single file.
Duplicate files need to be handled in a dataset; deduplication compares files without looking at the content
of the file for faster run time. If data sets contain same files rather than identical files, deduplication process
should identify the duplicate data by the content of the file to check which part of the content is same as
previously stored data for better storage space savings. Data deduplication significantly decreases storage
capacity because it eliminates excessive copies of data. For example, an email server which contains 10
instances of same file of 1 MB. It will require 10 MB storage, if everyone backup the email inbox without data
deduplication. If data deduplication is implemented, then only one instance of the attachment is stored and
each subsequent instance is just referenced back to the one saved copy [4].

RelatedWork

Paper: Dynamic Deduplication Decision in a Hadoop Distributed File System

Author:Ruay-Shiung Chang, ChihShan Liao, Kuo-Zheng Fan, and Chia-MingWu

Publisher: Hindawi Publishing Corporation International Journal of Distributed Sensor

Year:2014

Synopsis:

Data pre-processing can consume lot of time of the user which can prevent user from using the system. Data
which needs to be stored is first pre-processed. Different pre-processing types are Normalization, Data
cleaning, Data hiding, structuring of data, etc. which takes lot of time to implement. The process of splitting
the data is called chunking which is the second step. The chunking is fixed to obtain more number of
duplicates as much as possible. Hashing is the next step after chunking. It is essential part as the hashing
values will be used to identify the duplicate files. For Hashing Secure Hash Algorithm-2 is used. Hash value
for same data will be same, so it is accurate and efficient way to identify the duplicates. Data structure such
as tree array or list is used to store the calculated hash value. To identify the duplicates, we need to compare
value of the stored data with data to be uploaded. The amount of time taken to compare the hash value is
called lookup time. For better performance the look up time should be less as much as possible. When user
want to access the file the chunks are combined together to form the original data.

ProposedWork

The proposed system can be explained in 5 steps

1. File Aggregation

Hadoop is unable to deal with large number of small files. So, we need to assemble the small files into a large
Hadoop file. Parallel Hadoop Aggregation file procedure is used. Initializing the Map function with key
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parameter set to the name of the file and value set to the content of the file. The output is formatted in the
Hadoop Sequence File. The output which is aggregated is collected by using MapReduce job.
2. Chunking

When data is stored in HDFS, it breaks the information down into separate blocksand distributes
them to different nodes in a cluster.

Metadata cps

|

Metadata (Name, replicas,...:
thime/foo/data, 3,...

Elock ops

DataNodes DataModes

Replication

Road

Figure 1.HDFS Architecture

HDFS consist of Namenode and Datanode. Namenode maintains and manages the  Data Nodes and it
records the metadata of all the files stored in the cluster. Actual data is stored on DataNodes

3. Hash Computation

Input for Hashing will be the output of the definite size partitioning function to compute the hashing of each
chunk. For hashing the new Secure Hash Algorithm-3(SHA-3) will be used for security reasons. Hashing will
be used to identify for the presence of the new chunk and existing chunks. Secure Hash Algorithm-3 is
preferred over Secure Hash Algorithm-2 due to the time cost.

4. MapReduce and HBase

HBase is the Hadoop's distributed database which provides faster read and write operation in a large
dataset. For future file access we store the chunk information in HBase which refer to duplicated files.
MapReduce function is used to process large amount of data in-parallel. It is used to divide the input data
into chunks which are independent of each other. The output of the map function is used as an input for
reduce task. Both the input and output of the job is stored in the file system. It operates on key and value
pair.

PHAF FsSP Keccak
e File Chunki Hash
nput Files Aggregation LnKIng Computation

Discard Chunk &

Return Chunk Address
o
=y

FingerRepo

Store Chunk &
HOFS Add Mew Hash

HBase

Figure 2. Flowchart of Deduplication
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5. File Access
After applying the deduplication the file which contains the duplicate chunks will share a single copy.
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2
| Request to file K 3
\‘| Reguest to HBase K

| ) | 5
Read Chunkinfa r{\ | Return Chunkinfo

1
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I

1
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1

1

1

1

1

7 1
1

Read / :
1

1

1

1

1

1
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48

| Access Completes |

Client HDFS HBase

Figure 3.Steps of File Access after Deduplication

When user wants to access the file from the server, request is sent to HDFS and requestis sent to HBase for
the information of the chunks, HDFS locate the chunks of the file and all the chunks are together to form the
file.

Implementation

Front-end of the system is developed using HTML,CSS and PHP.Connected the phpand Hadoop file system
using java for uploading, downloading and viewing the Hadoopdirectory. When the file is stored in HDFS, it
chunks the file into blocks of 1MB. Hashing has been done using Secure Hash Algorithm-3.

Conclusion

In this technique we will utilize multiple clusters using parallel processing of the system. Data will be
chunked into definite size partitions of 4k-bytes. The output of this chunk will be the input for the hashing.
For hashing, Secure Hash Algorithm-3 is used over the Secure Hash Algorithm-1 and Secure Hash Algorithm-
2 as it provides approximately 5 times better performance when same resources were used. The hashed
chunks will be compared to the HBase for existing chunks and appropriate operations will be executed.
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ABSTRACT: The use of finite element method (FEM) has grown to a more importance in the field of biomedical
engineering. Although increased computational performance allow us to create more complex geometries in the field
of orthopedic surgery. These computational methods help us to explore effect of various bio-materials on the sub-
trochanteric fracture femur bone. In this study the type Il sub trochanteric femur bone were modeled based on the
dimensions. The femur bone is longest and strongest bone in the human body. It needs to support maximum weight of
the body in between hip joint and knee joint. The femur bone contained linear elastic, isotropic, homogeneous
material of calcium phosphate. The main objective of this study is to rectify the behavior of sub-trochanteric fracture
femur bone for a man of age 48 years with prosthetic bone plate and screws under compression loading condition.
Results were analyzed on the prosthetic plates and screws for Type Il sub-trochanteric fracture femur bone i.e. (The
fracture is within 2.5 cm of the lesser trochanter) during static loading condition with different bio materials. The
comparison was made with various screws and plates made by various bio-materials which concluded in the
implementation of the materials having minimum Von-misses stress, deformation of the fractured femur bone. On the
basis of the results obtained, an alternative grade is examined and comparison has been made with the existing grade
of titanium.

Keywords: Femur bone; Prosthetic; Biomaterials; Static structural; Stresses.

1. Introduction:

According to the World Health Organization [1], proximal femoral fracture or hip in simple terms in elderly
people or with osteoporotic bone can occur frequently following a simple fall. The risk of hip fractures is
approximately between 14%-20%, in the European nations. According to the reports 90% of hip fractures
occur amongst people of 50 years of age and 90% occur in women. There are basically two types of hip
fractures such as Intracapsular (Femoral Neck Fracture) and extra capsular (Trochanteric Fractures).
Trochanteric fractures are generally osteoporotic and the risk of hip fractures generally increases with an
increase in age and even with difference in sex [2]. On an assumption 9 million osteoporotic fractures were
estimated out of which 1.6 million were hip fractures and the remaining forearm and clinical vertebral
fractures. In research study it was also found that, the choice of internal fixation yield more robust fixation;
especially in the regions surrounding the fastener points of the implant. The purpose of internal fixation is
to keep the contact stability between the bone fractures. These techniques widely used in the field of
orthopedics so as to repair the fracture bone with the aid of prosthetic bone plates and screws
Nomenclature:

FEM Finite element modelling
FEA Finite element analysis
CT Computer tomography
PMMA Poly methyl methacrylate
SS Stainless steel

1.1 Femur Bone:

The femur is the longest and strongest bone in the human body, extending from the hip to knee. Femur bone
is classified into three such as femur head, lateral epicondyles, and greater and lesser trochanter. The
average length of a male femur bone is 48 cm i.e. 18.9 inch and 2.34 cm i.e. 0.92 inch in diameter [4]. The
research study also claims that femur bone can able to support 30 times the weight of the adult person.
Moreover, the femur bone supports all of the body weight during various activities such as jumping,
walking, standing and running. The following figure 1 refers to anatomy of the femur bone. The femur bone
is made of two primary biomaterials termed as cancellous bone and cortical bone. Cancellous bone is also
termed as trabecular bone since this bone is very spongy in nature and found in core of the all the bone
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structure. In contrast, cortical bone is the stronger part of the bone, and is located on the outer surface
surrounding the cancellous bone.

TRRTROCHA M TER|

W, DR DL

Figurel: femur bone anatomy

1.2 Biomaterials of fracture fixation plate:
Fixation plates are surgical tools, which are widely used to heal the fracture bones. This fixation technique
provides a frictional force between the plate and bone to counteract the external forces experienced at the
fracture region. A fixation mechanism is designed in such way that it eliminates the screw toggle and
ensures less compression at the fracture region. Research study shows variety of Biomaterials implemented
in orthopedic applications are listed in following table 1.

Table.1 mechanical properties of biomaterials forfemur, plateand screws [5], [6],[7]

Bone and Density Young's Poisson | Ultimate Ultimate

plate (kg”-3) Modulus E | Ratio Tensile Compressive

materials (GPa) Strength Strength(MPa)
(MPa)

Femur cortical 1750 | 16.7 0.3 43.44 115.29

bone

Femur 0.9 2.7e-4 0.26 0.19 0.17

cancellous

bone

Ti-6Al-4V 4500 | 120 0.32 993 1086

Alumina 8500 | 240 0.31 210 1920

Al203

Nylon 6/6 3720 | 300 0.21 65 16

PMMA 1180 | 220 0.2 47-79 83-124

SS316L 7750 | 193 0.31 485 570

Ti-29Nb- 4500 | 80 0.33 990 1056

13Ta-4.6Zr

In this research study we used standard fixation plate with 150*15*5 mm dimensions having 8 holes. The
fixation plates is made of various bio-materials along with 5 countersunk screws of same materials having
7.3 mm diameter of neck and 10 mm for head and 3 Counter screws with 5 mm diameter of neck and 8 mm
for head It has been also noticed that the rigidity of an entire assembly that is generally sufficient with three
screws in ‘“normal” bone shows practically no increase beyond four screws per diaphyseal fragment.
However, we have also seen that the quality of the fixation increases as the implant length increases. In
practice, a sufficiently long implant is used so that one out of two holes can be left free in diaphyseal fixation

2. Structural Methodology:
First step in the structural methodology is to selection of suitable material of fixation bone plate and screw
because this material is selected based on the following mentioned criteria.
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i]. Lower density

ii]. Lower cost

iii]. Recyclable and Biodegradable

iv]. Higher strength & Stiffness which will ensure firm stability.

v]. finally, material should also possess anti corrosive property along with homogeneous composition of
fixation plate and screws preferred, because variations in elasticity in metallic implant may cause loosening
of the implant.

2.1 Problem Identification:

The main requirement for the selection of biomaterial is based on the acceptability by the human body. The
present study the algorithm followed would be starting with making a CAD model for the femur bone,
followed by which a fixture parallel to trochanteric region was formed that could be easily attached
,considering the aim of the study being in that particular direction. We have considered various areas of
contact and one type of compression loading. The analysis is based on the allowable stress and deformation
level of the bone and the fixture system. The considered hypothesis are that the bone to be a model valid
under the study of solid mechanics. It has been considered to be a two layer model with pores and with
isotropic elastic mechanical properties. The bone is considered to be at the healing stage and the bone’s
bonded contacts are taken into account. The study is limited to type II sub trochanteric fracture only [8].

2.2 Geometry Modeling:

The three dimensional geometry model drawn from CT scan image based on the data received from a man
of age 48 years as shown in figure 2. The femur bone consists with cancellous solid from the interior and
cortical at the exterior as shown in figure 3. In orthopedic surgery various fixture plates stretching from
greater trochanter to lesser trochanter were used. All the screws and plates were made according to the
area of application taking into account various cross sectional geometry of the femur bone.

LB TROCHSATERNIC FRACTLEE

[ -] E ] L=

FEMES MEAD

Figure2: threedimensional assemblies offemurbone, plate and screw

CORTICAL BOMNE,
,

CANCELLEOUS
 BONE
=

Figure3: cross SectionalAreaof FemurBone

2.3 Discretization/ Mesh Generation:

Meshing is the process of dividing the given domain into small number of nodes and elements. In this study
conformal mesh is used, results were compared with the convergence criteria, resulting mesh model
consists of tetrahedral elements with number of elements = 306714 and number of nodes= 412713 as
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shown in the following figure 4. The refinement mesh is preferred along the fixation plate and femur head
region so as to distribute uniform intensity of compressive load. The mesh statistics been evaluated as with
numerous iterations.

Figure4: mesh design offemr, plates and screws.

2.4 Boundary Conditions:

Imposing the suitable boundary condition to the given study, the parameters such as deformation,
equivalent stress i.e. Von misses stress on the fractured femur bone can be computed. The various
biomaterials as shown in following Table.1 are used in the solver, the results were compared with different
configuration of fixation plates and screws arrangements as seen in figure 5. In the present study the
geometry is constrained in lateral condyle region and the static loading is performed under the linear elastic
control with 250N, 500N, 750N, 1000N, 1250N and 1500N. All the measures considered so as protecting the
radial nerves, currently orthopedic surgeons preferred titanium alloy during the orthopedic surgery. One of
the advantages of titanium plate is that there is no need to remove them, because of their tolerance, thus
avoiding a second surgical procedure.

Convergence Plot for load of 250N
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Figure 5: convergence plot for a load of 250N.

3. Results:

According to the concept of structural mechanics, at equilibrium condition the forces need to be balanced i.e.
the reactions around lateral condyle region must be balanced with the applied compressive load. The results
were assessed based on the convergence criteria. In general practice orthopedic surgeons use titanium alloy
i.e. (Ti-6Al-4V) due to its strength, load sustainability, corrosion resistance and cost effective. Apart from the
recent biomaterials focus should be drawn on composite materials listed in table 2 and table 3, which will
ensure less equivalent stress and deformation respectively. Tables 4, 5, 6, 7, 8, 9 give us a graphical
representation of equivalent stress on the bone at different loading conditions for different bio-materials.
Similarly fig 7 and fig 8 would give the graphical representation of the same.
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Table2: equivalent Stress on various bio-materials at different loading conditions
MATERIALS LOAD(N)
250 500 750 1000 1250 1500
Ti-6Al-4V 76.703 153.41 230.11 306.81 383.52 460.22
AluminaAl203 146.86 293.72 440.57 587.43 734.29 881.15
Nylon 6/6 209.8 419.6 629.4 839.2 1049 1258.8
PMMA 166.72| 333.44| 500.16] 666.89| 833.61| 1000.3

SS316L 123.32| 246.63| 369.95| 493.26] 616.57| 739.89

Ti-29Nb-13Ta{ 56.747| 113.49 170.24| 226.99| 283.73| 340.48
4.6Zr

Table3: deformation ofdifferent bio-materials atdifferentloading conditions
MATERIALS DEFORMATION (mm)

250 500 750 1000 1250 1500
Ti-6Al-4V 0.49197| 0.92395 1.3859 1.8479| 2.0399| 2.7718
AluminaAl203 | 0.41189| 0.82372 1.2357 1.6476| 2.0594 2.55
Nylon6/6 | 0.39178| 0.78356 1.1753 1.5671| 1.9589 2.498
PMMA 0.41783| 0.83567 1.2535 1.6713| 2.0892 2.507
SS316L 0.42878| 0.85755 1.2863 1.7151| 2.1439| 2.5727

Ti-29Nb-13Ta- 0.47925| 0.95849 1.4377 1917 2.3962 2.687
4.6Zr

Table4: equivalent Stress in MPa for 250N Load for different bio-materials
Equivalent Stress in MPa for 250N Load
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Table5: equivalent Stress in MPa for 500N Load for different bio-materials
Equivalent Stress in MPa for 500N Load
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Table 6: equivalent Stress in MPa for 750N Load for different bio-materials
Equivalent Stress in MPa for 750N Load
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Table7: equivalent Stress in MPa for 1000N Load for different bio-materials
Equivalent Stress in MPa for 1000N Load
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Table9: equivalent Stress in MPa for 1500N Load for different bio-materials
Equivalent Stress in MPa for 1500N Load
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4. Discussion:
In this research study, the geometry of fractured femur bone with fixation plates and screws is modeled and
discretized successfully. Finite element method is used to investigate the condition under static loading
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criteria. The aim of this study is to propose the substitute biomaterial for fixation plates and screws which
can be used as alternative based on the convergence study, we can conclude that titanium alloy i.e. (Ti-
29Nb-13Ta-4.6Zr) found to alternative material. This material can prove to be a great boon in orthopedic
surgeries in the near future in terms of reducing the cost of performance and improving the human
functionality.
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Analysis and Prediction of Crime Against Women
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ABSTRACT: The main purpose of this project is to analyze the crimes occurring district wise and predict the further
crime trends using the past twelve years of crime records. The data is released by the National Crime Records Bureau
(NCRB) and is made available on the Open Government Data Platform India (OGD) . This data can be used to gain
various insights about the different crime trends occurring in the country. The types of crimes in the dataset are
molestation, rapes, dowry, exploitation, kidnapping, cruelty by relatives etc. K-means clustering data mining approach
will be done to obtain crime trends and linear regression will be done to predict crime rates.

Keywords: K-means, Linear Regression, Types of crimes, Crime Analysis, Prediction, Visualization, scatter plot,
correlation matrix

I. Introduction

India is a vast country with diverse societies. Position of women has been of great importancesince ancient
times in Indian culture. Unfortunately current scenario depicts a different story.According to National Crime
Records Bureau , crime against women has significantly increased in recent years such as Dowry,
Kidnapping, Insult to modesty, Rape, Assault, Importation of girls, Cruelty by relatives etc.

Crimes

k2

Rape

> Kidnapping and Abduction

Dowry Deaths

- Assault on women with intent to
outrage her modesty

E Insult to Modesty of Women

» Creulty by Husband or his Relatives

Impaortation of Girls

fig 1. crime hierarchy

It has become the topmost priority to the administration to enforce law and order to reduce this increasing
rate of the crime against women. In country like India crimes against women has been always a serious
issue leading to various legal norms and measures against it. With each passing year crime reports are
generated leading to huge amount of data. Such data can be used to generate analysis and statistics which
will help government and non-government organizations to initiate certain schemes and policies
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accordingly. In 2012, Uttar Pradesh reported the highest cognisable crime rate of 455.8 among States of
India, while Nagaland recorded lowest rates 47.7. The rates were calculated by National Crime Records
Bureau as the number of incidents per 100,000 of the population. The crime rate differ in each and every
state, and hence the measures to be taken also has to be different. This paper primarily focuses on analysis
of crime against women which will help in order to generate predictions as an outcome this may help to
generate valuable informationfrom the existing data. The initial phase includes data acquisition provided by
the government and processing it further for analysis and prediction.

IL. Literature Review

Priyanka das et al. has proposed InfoMap algorithm which is used to detect communities, that displays
changing trends of various crimes in the different states in India. This paper proposes a graph based
approach to find crime similarity between states and to predict the crime patterns of the states. Graph based
clustering is used to create a weighted graph and Cosine Similarity is used to calculate the crime similarities
among the states. The prediction of the overall crime trend is done by combining the graphs and applying
InfoMap algorithm.

Anant Joshi et al. proposed crime analysis using k-means algorithm. This paper includes the process of co-
relation discovery and discovery of patterns among fields. In this paper, the Rapid Miner software tool is
used to carry out cluster analysis. The purpose of this paper is to analyze the crime which consists of theft,
homicide and various drug offences which also include suspicious activities, noise complaints and burglar
alarm. K-means clustering data mining approach has been used on a crime dataset from New South Wales
region of Australia to generate clusters of homogenous elements. Analysis of these clusters is done using k-
means where identification of k is done using silhouette measuring.

Sunil Yadav et al. proposed k-means algorithm to create clusters according to high low values. Patterns,
forecast trends, determining relationships, mapping crime trends and possible suspects are discovered with
the help of Weka tool and R tool. Result of the k-means is an input to the Apriori algorithm. The association
among a number of attributes is discovered with the help of Apriori algorithm. The association between the
suspect arrested during the year and the person acquitted in the same year is shown in the result. The data
acquisition and data staging were the two biggest hurdle in the project. Various measures can be carried out
in order to reduce the crimes.

Shiju Sathyadevan et al. proposed Apriori algorithm which is used to identify the trends and patterns in
crime. The algorithm determines association rules which results in highlighting general crime trends in the
database. The crime pattern for a particular place is the output of this phase. This paper has also proposed
the Naive Bayes algorithm. This algorithm classifies new article into a crime type to which it fits the best.
The prediction has been implemented using the decision tree concept. The crime prone areas are
graphically represented using a heat map, which indicates level of activity, usually darker colors to indicate
low activity and brighter colors to indicate high activity.

III. Methodology
Modules that are included in the project are:

1. Data Pre-processing
2. Clustering

3. Linear Regression
4. Data visualization

K-means clustering technique is used for crime analysis since it is suitable for clustering large data sets, due
to computational complexity. The clustered results makes it easy to identify crime trend over years and it
can be used to design precaution methods for future.

Following is the System flow diagram:
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fig 2. system block diagram

DATA PRE-PROCESSING: Data Pre-processing is done in order to pre-process the data which consist of
incomplete attributes and null values. The dataset is acquired from the government website
www.data.gov.in. The data is provided by the National Crime Records Bureau . The dataset contains crime
information of all 27 states and union territories from the year 2001-2012. Crimes such as Dowry,
Kidnapping, Insult to modesty, Rape, Assault, Importation of girls, Cruelty by husband or his relatives are
included in the dataset. In Order to manage data successfully missing values must be either removed or
filled with the mean value. In Machine Learning models are based on Mathematical equation hence every
categorical value must be transformed to numeric value. Further, the dataset is segregated into training and
testing set into 80:20 ratio.

K-MEANS CLUSTERING: For clustering, k-means clustering algorithm is used which is unsupervised
technique. The K-means clustering algorithm uses iterative refinement to produce a final result. The
algorithm inputs are the number of clusters and the data set. The dataset is a collection of features for each
data point. The dataset consist of Statesand union territories along with its districts, seven different crimes
such as rape,dowry deaths, assault, insult to modesty, importation of girls, kidnapping, Crueltyby husband
and his relatives. The algorithms starts with initial estimates for the centroids, which can either be
randomly generated or randomly selected from the data set. So here the number of clusters, k=3. Three
different clusters are formedbased on the number of crimes in thatparticular place. The districts with
highestnumber of crime rate will be grouped together in a cluster, similarly the one withlowest and average
number of crimes. The algorithm then iterates between two

steps:
Mumber of
Cluster K

1

-
MNo object
End

Distance objects to move group
Centroids

v
Grouping tased on
minimum distance

|
fig 3. k-means algorithm [8]
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(a) Data assignment step: Each centroid defines one of the clusters. In this step,each data point is assigned to
its nearest centroid, based on the squared Euclideandistance. Since the data is present in the form of 1d
array the y coordinatebecomes zero and the distance can be calculated by just finding thedifference between
the centroids and the dataset values.

(b) Centroid update step: In this step, the centroids are recomputed. This is doneby taking the mean ofall
data points assigned to that centroid’s cluster. Thealgorithm iterates between steps one and two until a
stopping criteria is met(i.e., no data points change clusters, the sum of the distances is minimized, orsome
maximum number of iterations is reached). Here the maximum numberof iteration is kept one. This
algorithm is guaranteed to converge to a result.The result may be a local optimum (i.e. not necessarily the
best possibleoutcome), meaning that assessing more than one run of the algorithm withrandomized starting
centroids may give a better outcome.

O

o 00 - 0P00

O o0 D= %

o o _;oogd:ﬂ > 00@0300.9 00500

60° g0F09°9 60,00 oo © 2%
e Vs "0 o 00® 00 5,

fig 4. k-means clusters

LINEAR REGRESSION: In order to forecast the crime rate for future years, linear regression technique is
being used. This technique consists of a dependent and an independent variable. The linear regression line
has an equation of the form y = mX + ¢, where m is the slope of the line, c is the coefficient of the line, X is the
independent variable and y is the dependent variable. Here, the independent variable (X) is Year and the
dependent variable (Y) will be the rate of specific crime from the dataset. The core idea is obtaining a line
that best fits the data which can be used to predict any new feature value. The best fit line is the one for
which total prediction error (all data points) are as small as possible. This best fitting line is called the
regression line.

Making a regression line

5000 4

4500 4

4000 1

3500 4

3000 4

2500 -

Insult to modesty of Women crime rate

2000 4

2002 2004 2006 2008 2010 2012 2014 2016 2018
Year

fig 5. linear regression
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]
DATA VISUALIZATION:Data visualization is essential for representing insights from data in a graphical
manner. With the large amount of data in dataset, one of the greatest challenge is to easily communicate the
hidden patterns and findings in an easy and understandable manner. To visualise the data, there are many
visualisation techniques available. Some of techniques that we are utilizing for the project are line chart, bar
chart, correlation matrix, scatterplot.

Crime rate in the year 2001

6000
5000 -
4000
1)
T 3000 -
2000
1000
l:l .
Rape KidnappingDowry Assault Insult Crueltyimportation
Crimes
fig6. data visualization using bar chart
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fig 7. correlation matrix

IV. Conclusion

Patterns related to the crimes in specific regions can be identified which can help concerned authorities to
take preventive measures. Mapping by area in relation to the type of violence helps to prepare better
strategies to prevent specific violence. The trends observed will help in better decision making and reducing
the future crime against women. Analysis and prediction of crime by clustering and regression will help to
identify the regions where specific crimes are more frequent as well as the crime rate, which in turn can be
used by concerned authorities to focus on those areas.

V. Future Work

The proposed project mainly focuses on emphasizing the crime rates around a particular country (India). So
as per the future vision other part of the world can be taken into consideration. Right now it is specifically
bound to a single gender (Women). Other genders can be included further. There are certain crimes and
cases which are unheard and unregistered around the globe and if they are taken into consideration the
accuracy of the crime rates can be improved. Currently the dataset consist of only seven crimes but this can
expanded to include many more crimes in the future.
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ABSTRACT: This study has been undertaken to examine the prevalence of anemia among women in Maharashtra,
India and the influence of various independent factors. The data was taken from the National Family Health Survey,
India (NFHS)-4 for year 2015-16, conducted by International Institute of Population Sciences (IIPS). Data analysis
was done using a set of statistical tools such as frequency tables and percentage. Additionally, the Chi-Square
technique was used to test whether there is a relation or not between anemia and various independent factors such as
age, marital status and maternity status and urban/rural location. The measure of association was checked using
Cramer’s V and Contingency coefficient. The results showed us that 48% of women in Maharashtra suffer from some
type of anemia (Hb<12.0g/dL). Furthermore, there was a distinct relation between anemia and age, marital status,
maternity status and urban/rural location. Also, anemia may be caused by other factors such as hypertension, diet
intake, iron deficiency, vitamin B12 and vitamin C deficiency, folic acid deficiency and more, but they are not
considered in the scope of this study. Further research needs to be done to check the influence of these factors on
anemia.

Keywords: Anemia, Women, Maharashtra, Chi-Square, Contingency Coefficient, Cramer’s V

I. INTRODUCTION

Anemia is a condition in which the number of red blood cells and their oxygen carrying capacity is
insufficient to meet the physiological needs, which wary by age, sex, pregnancy status, smoking, etc. Anemia
develops when the blood lacks enough healthy blood cells or hemoglobin. The World Health Organization
(WHO) defines anemia as hemoglobin concentration below 12g/dL in women and 13g/dL in men. Relevance
of anemia in South Asia is among the highest in the world, mirroring overall high rates of malnutrition.
(WHO, 2011)

Iron deficiency is thought to be the most common cause of anemia globally, although other conditions such
as micronutrient deficiency (folate, Vitamin B12 and Vitamin A), chronic inflammation, parasitic infection
(malaria, cancer, tuberculosis and HIV), inherited disorders (e.g. haemoglobinopathies) can all cause anemia.
(WHO, 2011)

Women are at risk of iron deficiency due to blood loss from menstruation especially during the
reproductive years (Dutta, 2005). Iron deficiency anemia is detrimental to public health and results are
retarded infant development, increased maternal and fetal mortality and morbidity, and reduced work
performance (Park, 2007). In the world (excluding China), (DeMayer and Adiels, 1985) women among

15-49 years, 288.4 million (35% of non-pregnant and 43.9 million [51%] of pregnant) women are anemic.
In India, 20-40% of maternal deaths are due to anemia (Royston, 1989). More than 50% of women do not
have adequate iron stores for pregnancy (Perry et al, 1995).

The consequences of anemia for women increased risk of low birthweight or prematurity, prenatal and
neonatal mortality, inadequate iron stores for the newborn, increased risk of maternal morbidity and
mortality, and lowered physical activity, mental concentration, and productivity. (Gillespie & Johnston,
1998; Stoltzfus, 1997; Allen, 1997). Women with even mild anemia may experience fatigue and have
reduced work capacity (Gilliespie & Johnston, 1998).

In Maharashtra, recent survey done by International Institute of Population Sciences (IIPS) called as
National Family Health Survey (NFHS-4) in the year 2015-16 reflects the magnitude of problem faced by
women in the state. This research is aimed as investigating the prevalence of anemia and the factors on
which it is dependent among the women in Maharashtra.

II. STATISTICAL ANALYSIS OF THE PROBLEM
Data
The data was taken from National Family Health Survey 2015-16 (IIPS and ICF, 2018) for the state of
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Maharashtra which was the fourth in its series. It provides information on population, health, and nutrition
for India and each state and union territory. The survey was funded by the United States Agency for
International Development (USAID), the United Kingdom Department for International Development
(DFID), the Bill and Melinda Gates Foundation (BMGF), UNICEF, UNFPA, the MacArthur Foundation,
and the Government of India. Technical assistance for NFHS-4 was provided by ICF, Maryland, USA.
A total sample size of approximately 572,000 households was taken which was based on the size needed
to produce reliable indicator estimates for each district and for urban and rural areas in districts in which
the urban population accounted for 30-70 percent of the total district population. NFHS-4 fieldwork for
Maharashtra was conducted in all 35 districts of the state from 1 April to 25 September
2015 by GFK Mode Private Limited. Information was collected from 26,890 households, 29,460
women age 15-49. Survey response rates were 96 percent for households and 94 percent for women. (IIPS
and ICF, 2018)
Data analysis
The analysis of the data was done by using statistical tools such as frequency and percentage
calculation to group the data. Primary outcome variables were created for hemoglobin measurements. The
women were classified as mildly, moderately and severely anemic or normal based on the survey data. A
hemoglobin concentration of less than 7 g/dl (gram per deciliter) was used to define severe anemia, 7.0-
9.9 g/dl for moderate anemia, and 10.0-10.9g/dl to correspond to mild anemia in pregnant women and
10.0-11.9 g/dl for non-pregnant women. Women with hemoglobin levels greater than 12.0 g/dl were
considered to have normal level/be non-anemic. Further they were classified based on independent
variable like age (15-49), marital status, maternity status and urban/rural location. Table
1(a) gives the breakdown of women according to their age and anemic status, table 1(b) gives the
breakdown of women according to their marital status and anemic status, table 1(c) gives the breakdown
of women according to their maternity status and anemic status and table 1(d) gives the breakdown of
women according to their location (Urban/Rural) and anemic status.
Table 1: frequency distribution and percentages of respondents (a) according to Age, (b) according
to Marital status, (c) according to Maternity status and (d) according to Location (urban/rural)

(a)
IAge Group in Mild Moderate Normal Severe Total
years (Percentage) |(Percentage) |((Percentage) |(Percentage)
15-19 1753 (39.5) 426 (9.6) 2232 (50.3) |27 (0.6) 4438
20-29 3638 (37.1) [1010(10.3) |5090(51.9) 169 (0.7) 9807
30-39 2870 (36.6) 855 (10.9) 4061 (51.8) |55 (0.7) 7841
40-49 2255(35.3) 639 (10) 3429 (53.7) 64 (1) 6387
Total 10516 2930 14814 215 28473
(b)
Marital Status Mild Moderate Normal Severe Total
(Percentage) |(Percentage) |(Percentage) |(Percentage)
Not Married 2313 (38.6) 593 (9.9) 3038 (50.7) 48 (0.8) 5992
Currently Married [7567 (36.3) [2126(10.2) [11008(52.8) [146 (0.7) 20847
Widowed/Divorced/|620 (37.9) 209 (12.8) 790 (48.3) 16 (1) 1635
Separated/Deserted
Total 10500 2928 14836 210 28474
(c)
Maternity Mild Moderate Normal Severe Total
Status (Percentage) |(Percentage) |(Percentage) |(Percentage)
Pregnancy 270 (26.2) 231 (22.5) 522 (51) 6 (0.6) 1029
Breastfeeding (1386 (41.2) 293 (8.7) 1667 (49.9) 17 (0.5) 3363
Neither 83862 (36.8) 2408 (10) 12619 (52.4) 193 (0.8) 24082
Total 10578 2932 14808 216 28474
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(d)
Location Mild Moderate Normal Severe Total
(Percentage) |(Percentage) |(Percentage) |(Percentage)
Urban 5253 (37.7) 1394 (10.0) 7218 (51.8) 70 (0.5) 13935
Rural 5263 (36.2) 1541 (10.6) 7590 (52.3) 145 (1) 14539
Total 10516 2935 14808 215 28474

Also, the data was evaluated using Chi-square test, Cramer’s V test and contingency coefficient test analysis
at 0.05 alpha levels. So, we have set the null and alternate hypothesis as follows:
HO: There is no statistically significant association between anemia and independent variables among
women in Maharashtra.
Ha: There is a statistically significant association between anemia and independent variables among
women is Maharashtra.
In the first case of this hypothesis the independent variable is age, in the second case it is marital status, in
the third case it is maternity status and in the fourth case it is location (urban/rural). Thus, we use Chi-
square test of association to examine the effect of the variables on anemia. Set alpha to 0.05 and reject HQ
only if the calculated Chi-square value is greater than the value of Chi-square alpha and if p value<
0.05. Tables 1 and 2 displays observed and expected values and 100 percent of frequencies are above 5
in all the four cases.

Table 2: Expected values of (a) Age, (b) Marital status, (c) Maternity status and (d) Location (urban/rural)

(a)
Age Group in years Mild Moderate [Normal [Severe
15-19 1639.096456.690 [2308.701]33.511
20-29 3622.042/1009.184 [5101.720(74.052
30-39 2895.934/806.874 |4078.983|59.207
40-49 2358.925/657.251 [3822.595/48.228

D.0.F=9, %% (a) =16.919, x2 (calculated) = 31.369, Cramer’s V = 0.019, Contingency Coefficient =
0.03

(b)
Marital Status Mild Moderate Normal Severe
Not Married 2209.594 616.161 3122.052 43.675
Currently Married |7687.486 2143.7160 10862.052 153.749
'Widowed/Divorced |602.918 168.128 851.895 12.058
/

D.0.F =6, x? (o) = 12.592, x? (calculated) = 28.992, Cramer’s V = 0.018, Contingency Coefficient =
0.080

(c)
Maternity Status Mild Moderate Normal Severe
Pregnancy 380.101 105.957 535.135 7.805
Breastfeeding 1242.257 346.291 1748.939 25.311
Neither 8895.640 2479.750 12523.925 182.582

D.0.F=6,%% (o) = 12.592, x2 (calculated) = 215.046, Cramer’s V = 0.061, Contingency Coefficient =
0.085

(d)
Location Mild Moderate Normal Severe
Urban 5146.465 1436.371 7246.943 105.220
Rural 5369.534 1498.629 7561.056 109.78

D.O.F = 3, x2 (a) = 7.815, x2 (calculated) = 80.082, Cramer’s V = 0.032, Contingency Coefficient =
0.032

III. RESULT AND DISCUSSION
The data analysis showed us that 48% of women in Maharashtra suffer from some type of anemia. The
survey was conducted on 28474 women. It was seen that nearly 36.9% women suffer from mild anemia,
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10.3% women suffer from moderate anemia and 0.7% women suffer from severe anemia in the state of
Maharashtra. (IIPS and ICF, 2018)
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Figure 1: (a) age (b) marital status (c) maternity status and (d) location (urban/rural) as percentages of
sample size for the four anemic categories mild, moderate, normal and severe.

Calculated Chi-square value of 31.369 was significant as p is 0.000257 (<0.05) at 9 Degrees of Freedom.
Results of Chi-square test show that Ho is rejected for independent variable age and that there may be a
probable relationship between anemia and age of the women. This shows us that anemia is related to
the age of women. Result of Cramer’s V and contingency coefficient are 0.019 and 0.033 respectively. The
measures of association show that correlation coefficient between age and anemia is 0.019 with a p value of
0.000257(p<0.05) for a sample size of 28473. This shows that the relation between anemia and age is
weak but it may also be influenced by the large sample size.

Calculated Chi-square value of 28.992 was significant as p is 0.000061 (p<0.05) at 6 Degrees of Freedom.
Results of Chi-square test show that Ho is rejected for independent variable marital status and that there
may be a probable relationship between anemia and marital status of the women. This shows us that
anemia is related to the marital status of women. Result of Cramer’s V and contingency coefficient are
0.018 and 0.030 respectively. The measures of association show that correlation coefficient between
marital status and anemia is 0.018(Cramer’s V) with a p value of 0.000061 (p<0.05) for a sample size
of 28474. This shows that the relation between anemia and marital status is weak but it may also be
influenced by the large sample size.

Calculated Chi-square value of 215.046 was significant as p is 0.00001 (p<0.05) at 6 Degrees of Freedom.
Results of Chi-square test show that Ho is rejected for independent variable maternity status and that there
may be a probable relationship between anemia and maternity status of the women. This shows us that
anemia is related to the maternity status of women. Result of Cramer’s V and contingency coefficient
are 0.061 and 0.085 respectively. The measures of association show that correlation coefficient between
maternity status and anemia is 0.061(Cramer’s V) with a p value of -
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0.00001 (p<0.05) for a sample size of 28474. This shows that the relation between anemia and maternity
status is weak but it may also be influenced by the large sample size.

Calculated Chi-square value of 80.082 was significant as p is 0.00001 (p<0.05) at 3 Degrees of Freedom.
Results of Chi-square test show that Ho is rejected for independent variable location (urban/rural) and
that there may be a probable relationship between anemia and location (urban/rural) of the women. This
shows us that anemia is related to the location (urban/rural) of women. Result of Cramer’s V and
contingency coefficient are 0.032. The measures of association show that correlation coefficient between
location and anemia is 0.032(Cramer’s V) with a p value of 0.00001 (p<0.05) for a sample size of 28474. This
shows that the relation between anemia and location (urban/rural) is weak but it may also be influenced by
the large sample size.

IV. CONCLUSION

In the present study an attempt has been made to study the relation between anemia and independent
variable age, marital status, maternity status and location (urban/rural). Data analysis revealed that
there is an association between anemia and independent variable age, marital status, maternity status and
location (urban/rural).

This study was population based using data from National Family Health Survey (NFHS-4) in the year
2015-16 done by IIPS by simple random sampling method, which ensures generalizability of results to the
entire population. It is inferred from this study that sociodemographic, age, marital and obstetric factors
were associated with anemia in reproductive age group. Hence, preventive measures improving the
standard of living and imparting health education with emphasis on adequate dietary intake of iron should
be undertaken. Ministry of Health and Family Welfare has revised the guidelines on IFA supplementation
related to the National Nutritional anemia Prophylaxis programme. However, anemia may be caused by
other factors such as hypertension, diet intake, iron deficiency, vitamin B12 and vitamin C deficiency,
folic acid deficiency and more, but they are not considered in the present study. Further research and data
analysis need to be done to check the influence of these factors on anemia.
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AUTOMATED JURISDICTION SYSTEM
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ABSTRACT: Every work of Judiciary System is done manually .From filing FIR to the last verdict of judge too much
time is consumed. We are proposing a system that is trying to automate Indian judiciary system, so as to minimize the
wastage of time of people involved in the case. The FIR and the charge-sheet will store online in our system which will
make sure they are secure, also the system will predict act and section on the basis of keyword while creating charge-
sheet. Judge and lawyers of both the parties will have complete details of case in the form of web or mobile software.
In this paper we are going to discuss system’s working scenario.

Keywords: E-judiciary, acts, section, predict sections, android, website,FIR.

I. Introduction
The Indian judicial system, a part of world’s largest democracy, is very old to follow. Right from the
monarchical rule to the British era and the modern system of the independent India.
More than 3 crore cases pending in different courts of India. Many of these cases are pending for more than
10 years. Below is the table that Shows approximate number of cases pending in Supreme Court, High Courts
and District and Subordinate courts in India.

Table 1.1 Data about pending cases

Court Pending Cases
Supreme Court lAround 60 Thousand|
High Courts Around 42 Lakh
District and Sub-ordinate Court/Around 2.7 Crore

This is one of the primary issues of Indian jurisdiction system. The main reason of this is delay in hearing
and old manual work. Like the other pillars of democracy, the judiciary too has been found to engage in
corruption. there are higher chances that evidence are intentionally or accidentally miss placed.

If there is some solution that can solve these kinds of problems then it is beneficial for judiciary.
CourtCal (Automated Judiciary System) is one of the solution for these problems.

A. Objectives:

The main objectives of our system are:

To reduce the load of jurisdiction system.

To provide an interface that can predict sections at the time of FIR and Chargesheet registration.
To decrease study load of lawyers by providing similar case details.

To provide case history details to judge and lawyers.

Also system will notify about about case hearing dates to manage and schedule case.

AN NN NN

B. Scope

A website that will register police and stenotypist in our system. In this website stenotypist can type
entire conversation. Police can submit FIR and chargesheet online. Lawyers and judge will have android app
which will contain all the details of case. Case assignment and scheduling will be done through app.

IL. EXISTING JURISDICTION SYSTEM
Our product is intended to be used as a system which will be an android application and website. To put the
paper work of this government section to whole new technical level, this project is going to be the most
efficient for judicial purpose. The data about all previous cases and current cases are preserved.
There are many problems which are being faced while working in jurisdiction:

v" While putting charges against the criminal it is time consuming to look into charges and put the
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right charge against him.

v' The information like FIR, Charge-sheet can be lost or intestinally misplaced by some higher power
for their own profit.

v' Itis possible that while transferring files/papers to some another place it misplaced.

v' For lawyers, they need to dig into most of the previous similar cases to find the similarity to increase
their winning chances or to straightens their argument. This process can be very time consuming
and frustrating.

v" They need to learn old cases study it's method and what actions were taken on to them, so that he
can make precautions and identify cons and pros of the case.

v There are chances that judge has been changed and new one is sitting to give the decision, so new
one doesn’t know anything about the current case and he will be expecting some reports documents
for he can study about the case and make his decision.

v' It is possible that judge is not available on date, this can be problem because the peoples came by
leaving their work, so they need proper notification about this kind of information.

v In India presenting a witness to court is the toughest work to do, like while travelling to court he can
be killed or kidnapped or tourtured to change his statement, and how they know who is the
witness? By the witness application which is being submitted hours ago.

III. METHODOLOGY
For the sake of understanding, let’s take an example:

A person went to a police station to file FIR about a fight that happened across the street. first the police will
file FIR, listen to the witness and take act against the suspect. At the same time another person will be
documenting FIR online in our system. This page will be accessible after particular login conditions of an
authorised police officer. This will be sent to the server where all the information about the case are stored.
It will be preserved for future references. This information will be sent to jurisdiction and should be received
by them within 12 hours. They will have access to read the information about the case.

Our web will also have a feature that create charge sheets. Based on crime system will predict
charges. Now it will be upon the police officer which charge he/she is going to put on the accessed. This
helps them by saving a lot of time that is used for researching and thinking of charges. All this done, the only
thing left is to make sure the accused is present at the hearing. This application will have all the information
about the case. The lawyers of both the parties will have this application which will update them. If lawyer
want to learn about similar previous cases, he will have it just at the tip of his fingers.

The query will be performed in the background and search for keywords similar to the case.

The app will give him enough information to summarize the laws, acts and sections. It also stores
and display the debates between the defender and prosecutor transcribed usually by court report or
stenographer If the lawyer wants to produce the witness, he only need to fill an application of witness, which
will notify the judge, the lawyer wants to produce a witness. If the judge wants to look at all the facts, he has
it all in the application without being tempered.

When the judges set another date or adjourns the hearing or whatever reason, a court reporter will
give an update on the case to both parties.
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A. Use-case:

F1G 3.1. USE CASE DIAGRAM

Description : There are 4 roles; Police, lawyer, judge and stenotypist. User will register on our system and
after log in based on role process will start.

 Police start typing FIR and charge sheet on our website and store it online.

In police module, prediction of sections will be done at the time of FIR and chargesheet creation using multi
label classification of supervised learning.

When case comes in court, it will be assigned to judge and case scheduling will be done.

* Lawyer will schedule all the cases he/she is fighting, get details of his/her own cases and also get previous
similar case details in android app.

Scheduling and assigning of cases will be done through system. Lawyer will get notification from our system
for case hearing.

¢ Judge will have details of all cases in app. Notification will be sent to judge for hearing.

Judge will notify if he/she will be absent on schedule date.

» Stenotypist type entire conversation/ discussion at the time of hearing on our website. Discussion along
with hearing start and end time will be store online.

IV. CONCLUSION

The proposed System will be able to minimize manual work and load of jurisdiction system. Case file and
data related to case will be stored online in database server. System will predict sections at the time of FIR
and chargesheet creation. Lawyers will get detail of similar cases. System will provide an interface for
stenotypist to write conversation going at the timing of hearing,and scheduling of case will be provided by
system
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ABSTRACT: The topic was undertaken as a small initiative towards restraining the problem of “Open Defecation” in
urban slums of Mumbai. The area under study was slums of ‘A WARD’ in Mumbai, Our solution to this problem is a
website with NGOs and Government bodies as its end user. The website has two powerful algorithm that can
accurately predict the number of extra toilets required in a particular slum and also where it should be built exactly,
which would be directly recommended on the map and via statistics. Through this website the concerned authorities
can take necessary measures to tackle open defecation problem in slums and redirect the authorities to build the
toilets required. This website will alsogeneratestatisticsaspertherequirednumberoftoilets for male and female and
also urinals for gents separately. This website can effectively curb the grave problem of open defecation reducing
health related problems and will be a small step toward SwachhBharat.

Keywords: Capacity Planning, Public Toilets, Open defecation, A-Ward, Recommendation, Slums, Mumbai.

I. INTRODUCTION

The overall objective of the project is to break the age old behavior of defecating in the open along with
making a clear view for the people on the importance of sanitation and toilet usage. Around 17% of the total
estimated population lives in urban slums in India. In Mumbai currently there are 11,170 public toilets
available i.e. 1 toilet is available for 750 peoples. BMC aims to have an average of 1 toilet per 50 people
according to which there is a need to build 1.3 lakh public toilets and the fact is that the public toilet which
are available for male: female is in the ratio 3:1. Capacity planning for public toilet is a website where a user
can login or register to the website. As soon as the user goes through our website the user can select any
ward from all the A wards so to recommend toilets as per requirements. After selecting any one ward we get
some statistical information (total number of houses, totalpopulation,to
talnumberofpublictoilets)relatedtoanyareain thatparticularward bythatwecan gettheratiotobuildtoilet
aspertheunitsrecommended.Wecanalsorecommendthetoiletsbyenteringmanuallythestatisticaldata.Thisweb
sitewillprovide the solution by a leaflet map to come up with a logical and rational way to recommend the
locations for constructions of toilets on a scale of Normal, Medium and Critical. By using this website we can
even predict the future scope of planning the public toi lets according to the census. This website also
provides a complete documented report having all the information regarding the toilets construction with a
better Uldesign.

II. LITERATUREREVIEW

RECOMMENDATION SYSTEM: A Recommendation system is a subclass of information filtering system that
seeks to predict the “rating” or “preference” a user would give to an item. A user just has to provide a user
input and then the system runs some
algorithminthebackendandshowsthebestrecommendedoutput.Recommendersystemsareutilizedinavarietyof
areasincluding movies, music, news, books, research articles, search queries, social tags, and products in
general. There are also recommender systems for experts, collaborators, jokes, restaurants, garments,
financial services, life insurance, romantic partners, and Twitter pages.

CAPACITY PLANNING: Capacity planning is the process of determining the production capacity needed by
an organization to meet changing demands for its products. In the context of capacity planning, design
capacity is the maximum amount of work that anorganizationiscapableofcompletingina
givenperiod.Effectivecapacityisthemaximumamountofworkthatanorganization is capable of completing
inagivenperiodduetoconstraintssuchasqualityproblems,delays,materialhandling,etc. Inourcontext Capacity
Planning refers to determine the number of public toilets available in the particular area mapping with the
population living in that area. And if the number of publi c toilets are deficient build the specified number of
toilets so as to achieve its efficient utilization.
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1. Paper Title: Online Facility for Location of WaSH services (IRJET)Year:

March 2018 Authors: Alisha Narnavere, Anoushka Patil, Ayushi Gaikwad, WaSH, web application, contains
the information of washrooms,garbage disposal/dumpyards ,and drinking
waterboothsindifferenttabswhichtheusercanaccessasrequired.Along with the complete information it will
help you in finding thenearestone. Itisafastandsimplegarbagewashrooms,disposal/dump yards, and drinking
water booths finder. The database of tens of hundreds of public toilets, dump yards, and drinking water
booths is accessed via internet for fast and access. Search for a location on the map and it will show the user
the nearest service. Tap on the map to get directions provided by Google Maps. Or if user is only concerned
with the existence of service in an area, they can tap the
directionsbuttonanditwillgivedirectionstotheclosestservice.Thedynamicnatureofthedatabaseallowsittokeep
Making updation such as adding or modifying existing data. Furthermore, the user will have an access to
upcoming news updates about WaSH sector and reforms that are constantly established in this sector on
national and international scale.

2. Paper Title: Place Recommendation System (IRJET)Year:
March2017Authors:SunilSingh,RajwantGupta,SheenaPanjabi.Thisprojectfocusesondevelopinganandroidappl
icationwhich can be wused for recommending places to the wuser based on his
currentGPSlocation.Forthisweuseuserbasedcollaborativefiltering algorithm which evaluates places based on
user’s current location, check-in and preferences. Collaborative filtering algorithm is used to recommend
nearest and best places to the users from the device. For the purpose of recommendation, we use a self-
driven database for information of places which incorporates real-world check-in spots. Our objective is to
extract information about a place and recommend user their place of interest based on their ratings and
systemalgorithm.

3. Paper Title: Efficient Recommender System using Collaborative Filtering Technique and Distributed
Framework (IRJET)Year:

September 2016 Authors: Sonali B. Ghodake & Ratnamala S.Paswan. Data in the form of reviews, opinions,
feedback, remarks, and complaint treated as Big Data cannot be used directly for recommendation system.
This data first need to be filter/transform as per requirement. Thus, through this paper overview of need of
recommendation using distributed framework is done. Proposed system makes use of user based
collaborative filtering technique for recommendation, naive bayes classifier for classification and Hadoop is
used as distributed framework. Apache Mahout framework provide flexibility in using pre-existing
algorithms. As it is built on the Hadoop framework it solves the problem of scalability. Because of Hadoop,
system is highly scalable, fault tolerant and it can handle data set of million ratings on single node. The
proposed implementation is platform independent. Experimental results demonstrate that proposed system
significantly improves the performance and scalability of recommender system over existing approach.
Recommendation based on popularity. Architecture of implementation of Recommender system using
Hadoop.

4. Paper Title: Implementing Collaborative Filtering On Large Scale Data Using Hadoop And Mahout
(IRJET)Year:

July2015Author:SwatiSharma &ManojSethi.In thissystema combinedapproachofuser-userCFanditem-
itemCFhasbeen presented to generate recommendations on Hadoop cluster using Apache Mahout, a library
for machine learning algorithms. By using combined approach, accuracy of
recommendationhasimproved.Usingcombinedapproach,accuracyofrecommendation = has  improved.This
approachhas scaledwellwiththehadoopplatform.Timeneededtosolvetheproblemhas reduced.Mahoutisable
to handle big data but it still lack some algorithms. There commendation for
singleuserneedtobeimprovedforbetterresults.New computing platforms like Apache Spark are getting
prominent in the field of Big Data analysis. Recommendation algorithms can be performed on such platforms
for fasterperformance.

III. PROPOSEDSYSTEM

The website will mainly perform two functions i.e. recommending the numbers of extra toilets required in a
area and secondly the area where these toilets will be built. The recommendation system has a smooth
workflow with access to administrator and users separately. The main functionality lies in the Area tab
where a dropdown list will be displayed and after selecting the A Ward option, On the left side of the screen
an Open Street Map satellite view will be displayed with highlighted A ward area of Mumbai and on right
hand side slums of A ward will be displayed along with statistics.
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SITY FLANMING FOR PUBLIC TOILETS

Slum Information
Tatal Toul Towl Inhesna  Publie
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Recommendation
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Figure 1: Statistics related to a particular selected slum

Now when we click on a particular slum then map of that slum is highlighted and table containing
information of that slum is displayedwithtwobuttonsonthebottomi.e.Autobuttonanda
Manualbutton.Autorecommendnumbersbased onourstudiesand input already provided to the database but
since the name itself is capacity therefore future growth should be insight and hence manual button, which
displays a form and by feeding asked information on the form it will automaticallyrecommend the numbers.
Since the BMC recommend that there should be at least 1 toilet per 50 person the recommended numbers
are broadly classifiedas:

e 0-64(In Green colour) - showing area with lessrequirement.

e 65-100(In Blue colour) - showing area with moderaterequirement.

e 101+ (In Red colour) - showing area with immediaterequirement.
Shum Information
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Figure 2: Recommended number of toilets to be built is shown.
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The most important part in this system is to recommend the area where toilet should be constructed
because we cannot pin point a particular coordinate on a map since there can be many reasons and disputes
associated with that place so here we proposed a generic idea where it should be constructed which off
course will be possible only after taking survey in that recommended region.

IV. METHODOLOGY
The parameters considered here are-
e Total number of population in aslum
e Total number of houses in aslum
e Total number of houses having inbuilttoilets
e Total number of public toilet available in thatarea

The entire process of tracking, monitoring and generating alerts involves following two steps:

Total
Population
_J 174 af total popalution
¥
Tolal Numbar of
Houses
i.}il'f- of mo ol houses
¥
Houses having  “.  No.of Family B poopie Mot Using
inbuild Tollet <" ™ Members (5) _— public Toilet
— Humbar of people
People not usi
Total Population s Toilet L 1 using public Tollet
number of people
uaing puble Tollet
L
- " of required toilel
Recommended no
of 50 peoplatollet
—
No.of requiled follet == gy MO T EXCE 0TE!

Available Teilet (1/10 of total
population)

Figure 3: Algorithm for recommending the number of toilets to be built.

Herewhenthedistancebetweenatoiletanditsnearesttoiletisconsideredsimultaneouslyandtheyarematchedwit
hthecategories mentioned above and two circle with radius given as per above is drawn and the area which
we recommend to build toilet is the region between two circles The rule to follow here is Greater the
distance between two nearest toilet, more will be the number of toilet to be constructed from the
recommendednumber.
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Algorithm 2
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Figure 4: Algorithm for recommending the location where the toilets are needed to be built.

V. FUTURESCOPE
Thewebsitecanhelptocollectinformationandmaintainrecordsandwillalsobehelpfulforeradicatingproblemofo
pendefecation from 4041 town of India. New technologies such as Al and Machine learning can be used to
enhance the system in future after acquiring lots of data. An Android application can be built in which the
government authorities can perform the same function as the website does and also using the GPS location
can reach the recommendedlocation.

VI. CONCLUSION
As per the proposed idea, a prototype system is built through which we march one step closer to clean and
Swachh India thereby improving the standard of living and health of people of India.
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ABSTRACT: Today, enormous work has been done in the field of mobile technology. So is the way emerging that leads
to serving services and products electronically. And as we know, development in technology has given a boost to many
domains such as entertainment, social networking, artificial intelligence, e-commerce, marketing, tourism, web
application/portals and so on. ConnectU is the platform that allows all kind of local professionals and businesses to
showcase their skills to the intended consumers. ConnectU pins out the rural business and gives access to the service,
for the use by locals. On ConnectU, one can find 360+ nearby services that are required on daily basis such as plumber,
electricians, home service, car service, e-gadget service, grocery service, etc. Once a consumer locates his service, he
can connect with the concerned service provider through the telephonic communication. A map visualization helps
the consumer to search for the nearby service providers based on his geographic location.ConnectU application is a
search engine of local businesses and is built on android technology using table index method. Currently, the
application serves within the demographic area boundary of Vasai Taluka, a small town in India.

Keywords: Android technology, location based services, map-based visualization, search engine, service provider, and
table indexing search.

I. Introduction

Nowadays, the demand for small businesses has increased,and so is the need of making them available
over the online systems to be used by the consumers. This leads to the installation of a system that will bring
up the rural enterprises. The setup of any e-commerce system in wireless environment is called mobile
commerce (m-commerce). In m-commerce [1], the process of dealing of goods and services is done through
wireless devices such as cell phones, personal digital assistants (PDAs).
This paper represents the mobile application named ConnectU, where the main agenda is to locate the
nearby services which could be small, medium or micro-enterprises, locate the skilled workers and establish
a connection with them through the smartphone/telephone. The connection established is between the
service seeker and service provider who are the two main roles that interact and are benefited through this
system. Service seeker is the user or consumer and service provider is the one with the business of its kind.
The actual services provided through this application are local businesses owned by electricians, plumbers,
painters, carpenters, consultant agents, real estate agents/brokers, photographers, fashion designers,
caterers and many more. The services of this application can be availed within the geographical boundaries
of Vasai taluka (District- Palghar, Maharashtra, India) only.
ConnectU is implemented on Android operating system and is available on Google Play Store and its
downloadable link is given and can be used to install it
(https://play.google.com/store/apps/details?id=com.project.connectu). The web services are hosted on a
secure superior server. The map-based interaction provides reliable and fast service search. The consumer
can view his location on the map and once he makes the search for a particular service, he can view the
locations of all service providers for the search made within the area boundary. Alternatively, a distance
wise list of searched services is displayed. The consumer, based on some criteria like budget, reviews,
distance etc. will select the service provider that best fit the criteria and makes a telephone call for further
assistance. The service provider is notified by SMS and a connection is recorded. Another interesting feature
of this application is locating all the nearby services on one click within some range of distance from user
location or within a predefined radius. The Google assisted voice-based search of the application involves
locating local services, serving local people. Such features are beneficial where, due to lack of knowledge and
unreachability of technology in rural regions the skill workers like the carpenter, plumbers, electricians, etc.
sell their skills at a much cheaper cost and to small extent.Also, enterprises other than targeted can find this
application beneficiary, so that the ideology can be expanded to the other regions of developing countries
like India.
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II. USER CHARACTERISTICS AND CHALLENGES WITH RURAL ENTERPRISES

Digital India is trending and making its way into the rural parts of the country, then too there is a starvation
of internet, mode of digital communication and technology among majority of population. Illiteracy, poverty,
lack of basic needs, no access to emerging technology, poor infrastructure, no connectivity of network,
inaccessible internet, less social awareness, communication languages, non-availability of credit/debit cards
are some of the basic problems faced by rural people (Standing Craig et al.,2006). Also, acquiring the trust of
rural people to perform any online transaction is much difficult. They are afraid of investing in a large
amount, and being getting cheated. Introducing a technological platform for rural enterprises in the simplest
way could be a beneficial job. For example, in the traditional shopping method, firstly, shops are to be
purchased on their own or on a lease. Secondly, the location of the shop has to be in the market. Thirdly,
capital investment for the materials required in and on the shop. Whereas in e-commerce trading all the
prior steps of traditional shopping are eradicated and one can store the materials in the small storeroom/
godown, located anywhere geographically and provide the service upon electronic request. Mobile
communication gives the independence to carry out the business under such situations. Most of the
professionals, local business holders might not have the smartphone. Because of which they might fail to
expand their services.

Hence, local economy digitization and empowerment becomes the main objective. The Internet and Mobile
Association of India states that, as of December 2017, there were 291 million urban internet users and 187
million rural internet users estimated. Also, there are about 650 million mobile phone users out of which
300 million have smart phone, according to technology consultancy Counterpoint report. Where more than
50% people in India don’t have access to the smartphone. And the majority of them are rural locals. Even
though, the small enterprises can gain business by simply connecting their phone number (it could not be a
smartphone) to the smart application to get noticed by the consumer.

III.LBACKGROUND AND RELATED WORK

Currently, service-based application is a high-end trend with the intent of spreadingworldwide, in the near
future. The leading startups in India, compete among themselves to better cover the lifestyle of people and
serve them the required services. Many applications such as UrbanClap, Justdial, Askme, Quikr, Housejoy are
in lead with their own motive to serve services through a digital platform. UrbanClap [4] tends to serve as
an e-marketplace [2] for local services and has made their mark up to major cities across India. With Justdial
[5], the lead is sold to many service providers where either of them will have a chance to get the actual
business. The 18% GST tax system, cost more for the online services rather than offline market. Likewise,
Facebook’s marketplace feature elaborates the social networking to e-commerce. It provides the electronic
marketplace to buy and sell the items not only at the business level but also for the sellers [6]. Because it
revolves around the buy/sell feature it lacks in providing filters to select an item under a particular
category. And the items appear and disappear very quickly based on the item’s availability. However, trust is
the important factor which holds the intended user and businesses to a particular platform [2].Thus,
increased trust equals decreased risk.

ConnectU app serves both B2C as a primary and B2B as a secondary service. This platform serves its users
“relevant data” based on user’s current physical location. Here, peer-to-peer lead is generated and the user
may contact the service provider of his choice. Vasai town is the 5% largest satellite city in Maharashtra,
India. The 2011 census count put the estimated population of Vasai as 3.2 million people and this number is
projected to grow up to 5 million by 2021. Knight Frank, a research agency, has estimated that growth rate
in Vasai is much faster than that of Greater Mumbai, hence arises the need of all kind of services alike
household, cleaning, e-gadgets etc. Vasai being the native place of both authors and with all the
opportunistic estimates, make this area highly lucrative for setting up a venture like ConnectU. The DMIC
(Delhi Mumbai Industrial Corridor - Indian Government Ambitious Projects) runs through Vasai town and
will definitely nurture the growth of SMEs in this region. And will strive to the endless list of the service
provider community.

Currently, around 350+ services are supported by ConnectU and will continue to add more as they come in
picture. As of now 1500+ service providers, professional, skill workers and rural enterprises from all over
Vasai-Virar town have enrolled themselves on ConnectU. Fig. 1 shows the demographic potential of the pilot
area of operation.
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Fig. 1. Geographical location of Vasai-Virar town[7]

IV. METHODOLOGY AND DATA ANALYSIS

ConnectU is basically an intermediary form of platform, where the market place is available for public and
owned independently by different businesses, but managed by the third party. Such type of public market
increases the level of transparency. The third party involved here, has no control over any service provider’s
business. Only the record of which service is provided and by whom, is maintained in the application side.
And the same record is provided for the consumers electronically. The entire service provider data is to be
verified and validated upon its registration by the telecaller of ConnectU. And to maintain security and
authenticity each user of ConnectU app is maintained by separate login account.

Figure 2. shows the process diagram of how service provider and service seeker will be connected to each
other. The service provider and seeker will be connected to each other via cloud and communication
between them will be carried out wirelessly. The consumer has to register on the ConnectU app to avail the
services. And businesses have to be registered either through the application or through the website
(Registration link- http://spregistration.connectUapp.com) before they are made available. The mobile
application is the intermediary party that handles the storage, retrieval, and provision of data in the form of
services.

Initially, data of service providers was collected by locating the business and visiting door to door in
maximum region possible. Followed by advertising based marketing method was implemented to collect
data. Also, there is the flexibility of language selection for data entry on the registration website. While
collecting data, there was two major concerns of the people: trust and investment. The fields of data entries
filled by the service provider are the name, description of the business, address, mobile number, and the
geographic location. Geographic location is captured in the form of latitude and longitude of the service
provider.

The consumer has a map visualization of all the services. The consumer can locate nearby services which are
calculated based on latitude and longitude and can also locate services, searched through keyword which
gives distance wise list of services as shown in fig. 3. ConnectU mobile application is a search engine that

works on table indexing search [8].

Mohile Application

Service Provider
(Business)

Service Seeker
{Consumer)

Fig. 2. Process diagram for connectU application
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"SELECT DISTINCT Llead_id, Lname, Lmeobilel, Llandline, Lbusiness_level,
llatitude,Llongitude, |.oddrass | photo,lratings,
|.total_ratings ls.cotegory lssub_category.c.icon_name
FROM lead_services |z
INMER JOIM leads | OM lslead_id = Llead_id
[NMER JOIN category ¢ ON ls.category = c.category_id
WHERE llatitude BETWEEN southWestLat AMD :northEastLat)
AMD (Llongitude BETWEEN southWestlng AND :northEastLng)
AMD | verify_status=1 AND ls. category =1 GROUP BY | lead_id"
(a)
"SELECT DISTINCT Llead_id, Lname,L.mobilel, Llandline, Lbusiness_level,
| latitude, | longitude, lL.address, | photo, Lratings,
| total_ratings.lz.cotegorylssub_cotegory.clicon_name
FROM leads |
IMMER JOIM lead_services s ON [lead_id = ls.lead_id
|[MMER JOIM category ¢ ON ls.category = c.category_id
WHERE l.name LIKE ®fuser_keyword® OF |.description
LIKE ‘B$user_keyword®
AMD |verify_status=1 GROUP BY |lead_id"
(b)
Fig. 3. Code to extract the latitude and longitude to calculate the: (a) nearby services and (b) list the services
distance wise for keyword-based search.

V. PROPOSED SYSTEM
As mentioned in the previous sections, ConnectU is an application developed to serve as a virtual
intermediary. The practical and physical modules are implemented successfully to be in use by the locals.

3.1 System Architecture of ConnectU Application

System diagram shown in fig. 4 represents the system modules and interaction among the modules.
The mobile number verification module accepts the data of all the service providers and consumers who are
going to operate through this application. In application-based registration, user has to enter his mobile
number for registration and service provider has to register through web-based registration via the link
mentioned earlier. The verification will be done by sending a one-time password (OTP). The SMS gateway
used for sending OTP is maharecharge [9] service, one of the leading SMS vendors in India. Thereafter, the
consumer can log in to the system. The details of the service provider are initially stored in a temporary
database as they have to be verified before making those entries live. The data stored in panel storage is
verified by the telecaller, who would personally make a call to the service provider to assure the data and
move the entry on a live database.
The consumer, upon login into the system can see the map visualization of the current location and start a
search. The keyword-based search is supported by table indexing search method [8] and voice-based search
is driven from Google Assistant’s audio search. Once the services are listed, the consumer can connect by
making a call to anyone that matches the requirements. The intended service provider is notified through
SMS. And entire transaction is stored on the live database in the form of which user contacted which service
provider, the status of SMS notification and mobile numbers of service provider contacted.
The web services are developed using PHP and are hosted on Amazon Web Service (AWS) server [10],
which provides fast, efficient and secure communication between applications and servers. The server uses
a MySQL database to store its records of user details, business details, and transaction history.
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Fig. 4. System diagram for ConnectU application

3.2 Flowchart

In fig. 5, the entire flow works on the electronic catalogues of the service provider. User’s request is
searched across the catalogues that are stored in the database. The flowchart shows that ConnectU is a
search engine for local services and businesses.

[Entar raoniis rumoesr

Fig. 5. A flowchart depicting the process of the ConnectU application

3.3 Local Advertisements

Displaying the catalogue of local businesses on one platform, leads to competition among the
service providers. And the service with the nearest location gets served first based on the request for the
service provider. Advertisement concept gives the lead to the one who comes into the public’s eye. There are
three different advertising mechanisms deployed:
3.3.1 Profile-based Advertisement

Displaying one’s profile in the suggestions, when the user is on a similar profile. This strategy
increases the visibility of advertising profile by the consumers.
3.3.2 Media based Advertisement

Displaying the video of business or product in one’s profile. There is also a provision for the service
provider to share the website link.
3.3.3 Notification based Advertisement
Sending the banner or text of a particular business as a notification, to the consumers. Also, the service
provider can notify regarding the offers and discounts at the earliest.
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3.4Experimental results

Fig. 6 shows the graph of active users over the span of few months. The number of registration is
categorized based on daily, weekly and monthly basis. The count of active users has gone up to 600+ over
the period of three months. The launch of ConnectU application was on 26 January 2016.

Fig. 7 shows that a crash with respect to the mobile application is the point where activity terminates and no
functioning of the application is entertained. Thus the unwanted termination of functioning creates a bad
view among users for using the application.

68 07.59%
, k ; -
348
7 -__-h__'\.___/"/ [
- - e a0
Fig. 6. Total number of active users for a span Fig.7. The failure rate due to crashes on
of three months. end-user devices.

3.5CONCLUSION

The ConnectU application approaches the basic needs of people in local areas, of serving the local
business. Sometimes, many of the services are not delivered to rural areas due to the challenges discussed.
The main aim is to target such places and support them with a technological platform area wise. The service
provider, on the other hand, could make some more business and reach a wide range of consumers. Raising
such a platform requires an enormous number of data of several businesses. Also, attracting consumer
about this beneficiary application is a challenging task. The strategy followed for the collection of service
provider data is on the door to door basis. Hence, to conclude, more the data more the geographic area will
be covered by the application on the field.

This local business directory has a beneficiary impact on both B2C and B2B categories. Data
forecasts up to the turn of next decade, 90% of the world’s population over the age of six years will have a
mobile phone. As an advantageous opportunity in the m-commerce, ConnectU tends to make a success with
all its integrated features in serving local, search-based services.
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ABSTRACT: Nowadays anyone can edit images due to various advanced digital image processing software and tools.
Detecting forgery in images is getting difficult day by day. A Copy-Move forgery is when some part of an image is copy
and moved in another part. Copy move forgery detection is one of the most widely spread area for research within the
blind image forensics field. The traditional methods used for detecting copy-move forgery were complex and time-
consuming. Deep learning can be used to detect forgery faster. A Convolutional neural network method has been
trained by using the ELA of an image. After then it gave the fast result for detecting forgery in an image.

Keywords: Forgery, ELA (Error Level Analysis), CNN, Pre-processing.

I. Introduction

Image is a great source of information in our day to day life. It is not only a source of information but also a
source of validation of certain things. But in recent years due to the advancement of Digital image processing
software and tools, manipulation in images has been increased significantly. Forgery in the image can cause
false information or evidence and can influence people in a bad way. It is important to detect such forgery
and prevent it from happening or spreading in society.

There is various type of forgery like copy-move, digital watermarking, image splicing, image retouching, etc.
Among these, the Copy-Move forgery is hard to detect and identify. This is because in Copy-Move part image
of the image is copied and moved in another part. Hence there is less change in intensity and background of
the image. Also, this method of forgery is easy to implement [1]. Hence it is widely used.

Detecting forgery using a traditional method like Block-based and Key -Point takes requires a lot of time for
a single image [2]. Also, as the quality of the image increases the time required to detect it also increases.
Deep Learning can be used to train the model for detecting forgery. It will not only save time but its accuracy
increases as the dataset increases. Convolutional neural network methods have been used in image
classification, image forensics, and image hashing retrieval and many more. It can also be used to train such
a model for forgery detection.

II. LITERATURE SURVEY
Table 1 Comparison of different forgery detection method.

Research Paper Authors Methodology | Advantages Disadvantages Year
Copy-Move Forgery Hajar Moradi- Block division | Achieves good | Fails to detect forged 2016
detection using block- | Gharghani. Mehdi PCA accuracy. regions at boundary
based method. [1] Nasri DCT areas.
High computation cost.

Copy-Move Forgery Sevinc Beyram, Overlapping Able to detect High Computation cost. | 2016
detection using Husrev Taha, block division. | forgery at
adaptive over N. Menon PCA boundary
segmentation. [2] DCT regions.
Copy-Move Forgery Jinchang Ren, Achieves better | Inefficient on smooth 2016
detection using key Heng Yang accuracy than surfaces.
point-based method.[3] block-based

method.
Copy-Move Forgery Irene Amerim SIFT Scale invaniant. | Not able to mirrored 2017
detection using block Lamberto Ballan Rotation forged regions.
based and key point- Roberto Cassadelli invariant.
based methodology [4]
Copy-Move Forgery Xiaoje Guo, MIFT Mirror Not able to detect 2017
detection using block Xiachum Cao, reflection combination of
based and key point- Jiawan Zhang invariant. mirrored and rotational
based methodology [5] forgery.
Copy-Move Forgery Junlin Ouyang, Yizhi | CNN Low Not able to detect 2017
using Deep learning [6] | Liu, Miao Liao computational multiple attacks.

cost.
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Over the past many years research has been done on detecting move-copy forgery from images.
Above Table is the comparison of a few papers we have studied with its methodology used, its advantages

and disadvantages.

I1I. PROPOSED SYSTEM
Our System consist of Deep learning model to detect Copy-Move Forgery. Convolution Neural Network has

been used for this purpose. It consists of 3 parts, Data Preparation, Training Model, Detecting Forgery.

Data Input ¥ Data Preparation ¥ Model Building
Figure 2 Model Flow
3.1Data Preparation
ELA (Error Lewvel
A':rml',lﬁm] ™ Regize
Label Encoding MHormaliz ation

Splitting training and valdation data (80% - 20%4)

Figure 2 Data Preparation

In Data Preparation we have used Casia Dataset. First Error Level Analysis (ELA) for those datasets
is generated. ELA detects areas of the image that is indifferent compression level. In a portion of an image
have a significantly different error level then it can consist forgery [7]. For generating ELA first the image is
re-saved at a 90% error rate. Then the pixel around its being compared. If there is virtually no change, then
the cell has reached its local minima for error at that quality level. However, if there is a large amount of
change, then the pixels are not at their local minima and are effectively original.

After generating ELA of the datasets, it has been split into two parts for Training and Testing.

AMATHOOLIAES
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Figure 3.1 Forged Imaéé _ - Figure 3.3 ELA of forged image
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3.2 Training Model

For training the model custom CNN architecture is used. It consists of 2 convolution layer, 1 Max
pool layer, 1 Flattening and 1 Full connection and lastly a SoftMax layer [8].
First the Data sets we had created in previous step is used as an input for the CNN. Convolution Layer is
the first layer to extract features from the input image. It is a mathematical operation that takes two inputs
such as image matrix and a filter. Image matrix (h x w x d) Filter matrix (fh x fw x d) Outputs a volume
dimension (h - fh + 1) x (w - fw + 1) This is called Feature map. There are different filters available such as
Identity, edge detection, box blur, Gaussian blur.

After convolution padding is done. It is required because sometime filter does not perfectly fit a image. At
that time, we can either pad the picture with zeroes so that it fits or drop the part of the image where the
filter does not fit. In pooling the dimension is reduced but the important feature is kept as it is [9]. The
flattening step is needed so that you can make use of fully connected layers after some convolutional layers.
In Fully connected layers every neuron is connected in one layer to every other neuron in another layer. It is
in principle the same as the traditional multi-layer perceptron neural network (MLP). The flattend matrix
goes through a fully connected layer to classify the images. For CNN TensorFlow is used.
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Figure 4 CNN Framework

3.3 Detecting forgery
After training the CNN model weights have been Generated. These weights are been used to detect
forgery of an image.

IV. RESULTS AND DISCUSSION
We have tested of data On Casia Dataset 1 and 2. The data dets contain 14331 images including fake
and real ones.

Confusion mars

Fretwrrd Lybws

Figure 5 Confusion Matrix
Special Issue [JRAR- International Journal of Research and Analytical Reviews 53




UGC Approved: 43602 e ISSN 2348 -1269, Print ISSN 2349-5138
http://ijrar.com/ THADOMAL SHAHANI ENGINEERING COLLEGE, Bandra(w), Mumbai.

The above diagram is the confusion matrix of the result. Here class 0 represents the Real Images and class 1
represents the Fake Images. The Cell 1,1 of the matrix shows Number of real images it correctly predicted.
The cell 1,2 represents number of incorrectly predicted Real images. The Cell 2,1 represents incorrectly
predicted fake images. The Cell 2,2 represents correctly predicted fake images.

Below is the Calculations of recall and Precision of the Results.

TP
Recall = ——
TP+ FN
Recall = 91,32 %
L TF
Precision = —
TP + FP

Precision = 91.89 %

Table 3 Accuracy Table
Method Accuracy | Recall | Precision
Previous 90.87% | 80.33% | 81.42%
Using Deep learning | 98.07% | 91.32% | 91.89%

IV. OUTPUT
o

Flgure 6. 1 Real Image - Figure 6.2 ELA of Real Image

The above figure 6.1 is a real image and figure 6.2 is the ELA of that real image. It can be shown from the
figure that there is no significant change in the ELA. No portion of ELA contain a larger change in the
intensity. Hence in real images the ELA doesn’t have a significant drop or rise.

\n'li II."I

Flgure 6 3 Forged Image . Figure 6.4 ELA of Forged Image
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The above figure 6.3 is forged image of figure 6.1 and figure 6.4 is the ELA of that forged image. In part that is
forged in the original image it can be seen a significant change in intensity in the ELA to the forged images.
When a move copy occurs the intensity of the object doesn’t match to the new background. Hence it can
detect forged images easily.

V. CONCLUSION

By using Convolutional neural network, image forgery detection is more accurate as well as this
method is efficient in terms of complexity, cost and time compared to existing traditional methods. We will
get better results using CNN which detects whether the input image is copy-move forged or not. The
proposed system will be given quickly to detect some image using ELA and metadata to save CNN time.
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ABSTRACT: In this paper, we have discussed counter current imbibition phenomenon arising in inclined homogeneous
porous medium during secondary oil recovery process. The approximate analytical solution of governing nonlinear
partial differential equation is obtained in the form of infinite series using Homotopy PerturbationMethod. The
numerical andgraphical solution have been obtained using MATLAB.

Keywords: Counter current imbibition phenomenon, Inclined homogeneous porous medium, Homotopy
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I. INTRODUCTION

Imbibition processes play an important role in fluid movement in plants and soil and one of the
most important phenomenon to extract oil during secondary oil recovery process in reservoir.

When a porous medium filled with some fluid, is brought in contact with another fluidwhich
preferentially wets the medium then there is a spontaneous flow of the wetting fluid into the medium and a
counter flow of the native fluid from the medium. This phenomenon arising near to the common interface
due to difference in wetting abilities of the fluids flowing in the medium is called counter current imbibition
phenomenon.

Imbibition phenomenon has been investigated by various authors from different viewpoints
analytically and numerically such as Brownscombe and Dyes (1952), Graham and Richardson(1959),
Scheidegger (1960), Blair (1964), Verma (1969), Mehta and verma (1977).P. M. Blair (1964) has derived
numerical solution of the imbibition of water and the counter current flow of oil in porous rocks. J.
Bourblaux, F. ]J. Kalaydjian (1990) have talked through experimental study of co-current and counter current
flows in natural porous media.M. N. Mehta (1977) has described analytically the phenomenon of imbibition
in porous media using a singular perturbation method. M. Pooladi-Darvish, A. Firoozabadi (2000) have
discussed the similarities and differences of co-current and counter current imbibition and pointed out the
consequences for practical applications.S.Yadav, M. N. Mehta (2009) have derived the mathematical model
and similarity solution of counter current imbibition phenomenonin banded porous media. M. S. Joshi, N. B.
Desai, M. N. Mehta (2011)have discussed an analytical solution of the counter current imbibition
phenomenon in homogeneous porous media. A. K. Parikh, M. N. Mehta, V. H. Pradhan (2013) have described
the counter current imbibition in vertical downward homogeneous porous media.

In this paper, we have discussed physical phenomenon of counter current imbibition in two phase
(oil-water) flow of immiscible fluids in a homogeneous porous media with inclination. During secondary oil
recovery process, when water is injected in inclined oil formatted homogeneous porous media, at the
common interface (x = 0) the counter current imbibition occurs. The objective of this paper is to measure

the saturation of water at any distance X and any time # in homogeneous porous media at particular angle
of inclination 8. The nonlinear partial differential equation has been obtained for the counter current
imbibition phenomenon, and solved by Homotopy PerturbationMethod using appropriate initial condition.

II. STATEMENT OF PROBLEM

For the sake of mathematical study, we consider one-dimensional counter current imbibition
phenomenon for which we choose a piece of cylindrical porous matrix from large natural field area and take
vertical cross-section of this small finite incline cylindrical porous matrix as a rectangle which is inclined at
small angle with x-axis and its three sides are impermeable.Since the water is injected in oil formatted area
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and water and oil are flowing through porous matrix then it will satisfy Darcy's law for low Reynolds
number.

Figure-1

Figure-3

III. MATHEMATICAL FORMULATION
According to generalized Darcy’s law (J. Bear. 1972) the seepage velocities of injected water

V' and native oil V are expressed as

v, = —K(&j(aﬁ +p0,.8 sinﬁj (1)
M, J\ Ox

v, :—K(KOJ(GPO —pogsiné’j (2)
Hy )\ Ox

In above equations K and K, are the relative perm abilities which are function of water
saturation .The permeability K is constant, the porous medium being homogeneous. PW yH, P, arethe

pressure, viscosity and density of water respectively whereas P , 4, p, are the pressure, viscosity and

density of oil respectively. 6 is the angle of inclination of the considered homogeneous porous medium.
The equation of continuity of injected water is

p(aSwJ+(aV@j=o 3
ot ox

Where P is porosity of the homogeneous porous medium.

It is well known fact that sum of saturation of water and oil is fully saturated (Unity). Hence we can
define for fluid saturation of water and oil as

S,+S,=1 4)

The fluid can flow through interconnected capillaries only due to capillary pressure which is
defined as the pressure difference of the flowing fluid across their common interface. It may be written as
P.=P,-P, )

M.N.Mehta(1977) expressed the linear relationship between capillary pressure (Pc) and

saturation of injected water (.S) as
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F.=-BS, (6)
We assume that standard relationship due to A.E.Scheidegger, E.F. Johnson(1961), between phase
saturation and relative permeability as

KW:SW ,K0:1—aSW (a=1.11) (7)
For more definiteness, we choose & ~1 then
K,~1-8, =8 (S, +S, =1) 8)

According to Scheidegger A. E(1960).In countercurrent imbibition phenomenon, the sum of the
velocities of injected water and native oil is zero. that is

VW + VO =0 (9)
Using equation (1) and (2) into equation (9),
K oP . K oP .
—K || —*+p,gsinf [+ | =K —p,gsind |=0 (10)
My Ox Ho Ox
From equations (10) and (5)
[ngﬂamfeaPc:_(Kwpw_Kopngsmg 1)
My M, ) Ox p, Ox w M,
Using equation (11) into equation (1), we get
KW KO
Hyw H, : aPC
V, =—-——"——"—K + sinf ———
“TTK, K, {(Po P)E pw } (12)
My H
On substituting the value of ¥, from equation (12) into continuity equation (3), we get
K, K, K, K,

. ol u, u, 0P
-— K(p, + sinf |+ —| K—2"2——=1=0
o K, K, (P, + P8 o K, K, o

Hy o Hy Hy  H

For the investigation flow system involves water and viscous oil, therefore according toScheidegger A. E
(1960). we have

(13)

P[GSWJ o) m,
ot

KVV K()
K
K,Uw ﬂ]g ~ o (14)
w + o ,Llu
/’lw uo

On substituting values from equation (14), (8) and (6) into equation (13), we get
oS K ind o(1-S oS
P[ W]: (P +p,)gsind (1-5,) Kp o {(l—&»a—q
X

= (15)

ot U, ox U, Ox

Which is non-linear partial differential equation for the saturation of injected water during counter-current
imbibition phenomena in incline homogeneous porous media.

Using dimensionless variables

K
T= 2/)’ (L X=2 . 0<x<1,0<T<I1
L*Pu, L

And replacing 1-Sw by So
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oS o2s (as,\*  [(as
o g 98 [Bo) _ 4[5 (16)
or ox? \ox ox
Where 4 = Lip, + po)gsinﬁ is constant.

B

IV. APPROXIMATE ANALYTICAL SOLUTION
We will obtain the approximate analytical solution of (16) subject to initial condition

S,(X,0) =1— Be™ by Homotopy perturbationmethod. First we construct homotopy of equation (16) as
2
ou 8V0i|+ ou d%u (auj ou

= (1| 2 A L 17
plu.p) = p){aT or | ar " ax? \ax ox ()

where p € [0,1] is an embedding parameter. Choose v, (X,T) =0

So the equation (17) is written as,
ou d%u [ ou jz ou
—=plu +|— | —A—
oT ox* \ox ox

According to ].H.He (1999), solution of equation (18) can be expanded into infinite series as

=0 (18)

u=uy+ pu, + piu, +...

(19)
0% (uy + puy + plu, +...
(u0+pu1+p2u2+...) (o +piy 2p 2 )+
Aug + pu, + p u, +...) 2)¢ 0
= p 2 =
2 2
or O(uy + puy + pu, +...) _Aﬁ(u0+pu1+p Uy +...)
oX oX

Equating coefficient of powers of p on both sides we get,

ou
poza—TO=0, ug(X,0) =1- Be*

ou o’u (ouy  ou
Pl muy—— | | —A2, u; (X,0)=0

oT oX Ox oX

ou o%u d%u Ou, \ Ou Oou
Pl g ——+2 2 | |4, 1, (X,0)=0

oT oX oX oX \oX oX
And so on
On solving above equations, we can get
uy =1-Be®
u =(28282X — Be* + ABe™)T

2
u, = (12B%*e** — Be™ +24Be™ —18Be** —84B%e* —AzBeX)(g']
Substituting all these values into equation (19), and taking p =1, we get
U=uy+u +u, +...
=1-Be* +(2B*** - Be* + ABe™) (20)
2
+(12B%*e** —Be™ +24Be™ —18B%e** —84B*e** —AzBeX)[Y;'J+...
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Using equation (20),we can get solution of equation (16) as
S, (X, T)=1-S,(X,T)

= Be* —(2B%e* - Be* + ABe™) (21)

21

This is the required solution of governing equation (13) of the counter-current imbibition phenomenon which
represents the saturation of injected water occupied by the schematic fingers of average length at any distance
Xand for any fixed time T.

2
—(12B*¢** —Be® +24Be® —18B°e** —84B%** —AZBeX)[T j‘

V. RESULT AND DISCUSSION
Here for numerical calculation we consider the following values for constants which is taken from
standard literature as follow

L=1,g=98, p, =03, p,=0.1, f=0.1, 6=5"=A4~0.034 andforf =45 =A~0.28

We select B=0.05into equation (21).
Numerical and graphical presentation of solution (21) have been obtained by using MATLAB coding.

Figure (4) shows the graphs of S ,, Vs. X for fixed time T = 0.1, 0.2, 0.3,0.4,.,0.9and € = 5.
Table 1: Saturation of injected water (S ) for different X for fixed time T atangle € =5°
X T=0 T=0.1 T=0.2 T=0.3 T=04 T=0.5 T=0.6 T=0.7 T=0.8 T=0.9

X=0 0.05 0.0544 0.0591 0.0639 0.0689 0.0741 0.0795 0.0851 0.0909 0.0969
X=0.1 0.0553 0.0601 0.0651 0.0703 0.0757 0.0812 0.087 0.093 0.0991 0.1054
X=0.2 0.0611 0.0663 0.0717 0.0773 0.0831 0.089 0.0951 0.1014 0.1078 0.1145
X=0.3 0.0675 0.0732 0.079 0.085  0.0911 0.0974 0.1039 0.1105 0.1172 0.1241
X=0.4 0.0746 0.0807 0.087 0.0934 0.0999 0.1065 0.1133 0.1201 0.1271 0.1342
X=0.5 0.0824 0.0891 0.0958 0.1026 0.1094 0.1164 0.1234 0.1305 0.1376 0.1448
X=0.6  0.0911 0.0983 0.1054 0.1126 0.1198 0.127 0.1342 0.1414 0.1486 0.1559
X=0.7 0.1007 0.1084 0.116 0.1235 0.131 0.1384 0.1457 0.153 0.1602 0.1673
X=0.8 0.1113 0.1195 0.1275 0.1353 0.143 0.1506 0.1579 0.1651 0.1722 0.179

X=09 0123 0.1317 0.1401 0.1482 0.1561 0.1636 0.1709 0.1778 0.1845 0.1909
X=0.10 0.1359 0.1451 0.1539 0.1622 0.1701 0.1775 0.1845 0.191 0.1971 0.2028

Figure (4): Graph of Saturation of water (S,) Vs. Distance X for a fixed time T atangle 6 = 5°
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