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Abstract

Object detection (OD) in crowded scenes is a challenging task since objects are
densely distributed and partially overlapped. In this paper, we propose a novel OD
method by fully
exploringtheinformationprovidedbytheimageanditsestimateddensitymap.Ourproposed
ODmethodconsistsoftwomainstages.Initialobjectlocationsarefirstlycomputedbasedon

object spatial distribution information obtained from the estimated density maps.
Inspired by
thehumanvisualattentionmechanism,asaliencymapwhichoffersobjectboundariesisthen
employed to accurately estimate the bounding boxes with the support of the

estimated initial objectlocations.

We propose the task to estimate the density map of objects from single image with
unknown perspective map. We follow the recent progress in object counting through
density map estimation. Object density map estimation is usually suffered from scale
variance of objects caused by unknown perspective. In addition, the background and
irrelevant objects in the
imageleadtoartifactsintheresultingdensitymaps,whichbuilduptheerrorwhenheatmaps

are needed by aggregating densitymaps.
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Chapter 1: Introduction
Object detection is a fundamental problem in computervision, which is critical for
surveillance applications,e.g.,face detection and pedestrian detection. Deep
learningbased architectures have now become the standard pipelinesfor general object
detectionOne of thetraditional methods is to detect each individual in the image, which
does not work well in highly congested scenesDensity estimationDensity
generationinput imageDensity mapDot mapFigure 1. Object detection on density maps:
the ground-truthcrowd density map is generated from the ground-truth dot annota-tions
of people. Given an input image, a model is trained to predictthe density map, which is
summed to obtain the predicted count.Current approaches treat the density map
generation as a fixed inermediate representation, which is based on hand-crafted
designs.In this paper, we propose to jointly learn the density estimator andthe density
generator.. Another method is to directly estimate the finalcount based on hand-crafted
features, which can only beapplied to simple scenarios .Current state-of-the-art
methods use rowd density mapsto achieve superior counting performance . Density
maps are anintermediaterepresentation, where the sumover any region in the density
map indicates the numberof people in the region. First, the density maps are generated
from the dot annotations, where each dot indicatesa person’s location. Second, given
the input image, algorithms are designed to predict the density map (see Figure1),
which is then summed to obtain the count. In this pa-per, we call these two steps
density mapgenerationanddensity mapestimation, respectively. Most works focus

ondensity map estimation and ignore density map generation.Many different deep
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networks have been proposed to improve density map estimation, e.g., using different
kernelsizes or image pyramids to handle scale variation-s, or using context or prior
information to handle occlusions. Although density map estimation is well-studied, the
generation of density maps is often overlookedand uses handcrafted designs without
adequate investigation and analysis. The simplest approach to obtain a densitymap is to
convolve the annotation dot map with a Gaussianwith fixed width , i.e., place a
Gaussian on each dot.Other works scale the Gaussian bandwidth according to
thescene perspective , or adaptively use the local congestion level (or distance to
nearest neighbors) . useshumanshaped kernels, composed of two Gaussians, but
isless popular since the body of the person is often occluded1130in crowd images.In
practice, the method for generating the density mapsis crucial for crowd counting.
Improperly generated densitymaps may dramatically hurt the counting performance
thechoice the kernel bandwidth or kernel shape used to generate the density map is
often dataset dependent, and suchchoices often do not work across different datasets.
In theera of deep learning, we may consider current density maps as ahandcrafted
intermediate representation, which isused as a target for training deep networks to
count. Fromthe standpoint of end-to-end training, these handdesignedintermediate
representations may not be optimal for the particular network architecture and particular
dataset.In this paper, we take the first step towards learnable density map
representations, which are jointly trained with thedensity map estimator (counter). We
propose two method-s: 1) density map refinement, which is trained to improveexisting

traditional density maps; 2) adaptive density mapgeneration, which learns a novel
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density map representation using the annotation dot map as input. Both methodsare
jointly trained with the density map estimator, yieldingsuperior performance compared

with using traditional density maps.

Chapter 2: Literature Survey

Literature Survey 1

Title Tracking People in Dense Crowds using Supervoxels
Authors Shota Takayama, Teppei Suzuki, Yoshimitsu Aoki, Sho Isobe, Makoto
Masuda
Published Year October 2018
Efficiency e High performance is achieved
® The tracking accuracy is 81.42% with mask area
Drawbacks e High levels of inter-pedestrian occlusions cause tracking failure
e Double-person detector increases the rate of false detection
Description The demand for people tracking in dense crowds is increasing, but it is a

challenging problem in the computer vision field. “Crowd tracking” is
extremely difficult because of hard occlusions, various motions and posture
changes. In particular, we need to handle occlusions for more robust
tracking. This paper discusses robust crowd tracking based on a
combination of supervoxels and optical flow tracking. The SLIC based
supervoxel algorithm adaptively estimates the boundary between a person
and a background. Therefore, the combination of supervoxels and optical
flow tracking becomes a highly reliable approach for crowd tracking. In
tracking experiments, high performance is achieved for the UCF crowd

dataset.
Literature Survey 2
Title Scale-adaptive Real-time crowd detection and counting for drone images
Authors Markus Kuchhold, Maik Simon, Volker Eiselein and Thomas Sikora
Published Year Febraury 2018
Efficiency e Extremely fast counting strategy with high accuracy
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e Receives very precise counting results for different zoom factors,
resolutions

Drawbacks ® Scale between different frames can vary because the drone
e Non-crowded areas reducing the accuracy
Description \We propose a scale-adaptive crowd detection and counting approach for

drone images. Based on local feature points and density estimation
considering the image scale, we detect dense crowds over multiple
distances and introduce an extremely fast counting strategy with high
accuracy for our detected crowd regions. We compare our results with a
recent CNN-based state-of-the-art approach and validate both methods for
different scaling factors on a novel crowd dataset. The results show that
our proposed method outperforms the pretrained CNN-based approach
and receives very precise counting results for different zoom factors,
resolutions and crowd sizes. Its low computational complexity makes it
highly suitable for real-time analysis or embedded systems.

Literature Survey 3

Title A Large Scale Crowd Density Classification using Spatio-Temporal Local
Binary Pattern
Authors Sonu Lamba, Neeta Nain

Published Year

October 2017

Efficiency e Low computational complexity with high efficiency
e Facial expression recognition system by utilizing its temporal
features
Drawbacks e Incapable to retain the temporal information of moving crowd
Description Increasing world wide population is leading to dense crowd gathering at

public places. Due to mass gathering at large scale, crowd related disaster
has been frequently occurred. In order to prevent crowd calamities,
automated crowd scene analysis has been a topic of great interest. Density
is the status of crowd which is essential to classify in visual surveillance
system primarily for security aspects. Most of the existing techniques work
on detection and tracking of individuals. Due to fewer pixels per target,
multiple occlusion and perspective effects etc., detection and tracking of
individuals is a complex task in dense crowd scenarios. This paper presents
3 novel strategy for large scale crowd density classification powered by
dynamic texture analysis. This approach consists of an interest points|
detection followed by spatio-temporal feature extraction. A rotation
invariant spatio-temporal local binary (RIST-LBP) pattern is proposed to
extract dynamic texture of the moving crowd. Further, a multi-class support
vector regression is adopted for density classification. We also include a
tracking step which tracks the selected interest points over the video
frames for crow flow estimation. We validate our proposed approach on
three different datasets such as PETS, UCF and CUHK which vary in density

ranging from low to very dense. The performance of our proposed
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approach is compared with most commonly used pixel based statistics. Our|
pproach has the advantage of low computational complexity with high
efficiency in real world applications of video surveillance.

Literature Survey 4

Title Enhanced People Counting System based Head-Shoulder Detection in
Dense Crowd Scenario
Authors Mohammed Abul Hassan, Indratno Pardiansyah, Aamir Saeed Malik,

Ibrahima Faye, Wagas Rasheed

Published Year

October 2016

Efficiency o Detect people against the false positive and false negative issue
® Give more precise on the estimation
Drawbacks e Some occlusion still occurred in a dense crowded situation
e Too many overlapping people in the sequence
Description Counting precisely the number of people in a crowd is one of the most

attractive issues for video analytics application. In this paper, an integrated
method using Histogram of Oriented Gradient (HOG) and Completed Local
Binary Pattern (CLBP) is proposed to detect a head-shoulder region of
people within image or video sequence. Head-shoulder region is used as
features to detect people against the false positive and false negative issue.
HOG and CLBP are used to extract the edge contour and texture features of
head-shoulder region, respectively. The two features are fused together to
senerate a combined feature vector. Support Vector Machine (SVM) is used
to execute classification of the fusion features to classify people from a
mixture of objects. The results show that the detection rate of the
proposed method HOG-CLBP, on Recall value and Accuracy, achieves better|

performance compared to the current method for dense crowd scenario.

Chapter 3:System And Methodology
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3.1 EXISTING SYSTEM:

Existing system follow a Bid generative adversarial networks framework as the basis
of our
method,whichcontainstheencoder,generator(decoder)anddiscriminator. Thestructurec

an encode the selected image into a specific distribution, which is the necessary
condition to interpolate two target images. The core framework of BiGAN indicates

that the encoder and generator (decoder) will be trainedseparately.

To train a general deep learning model to explore dynamic patterns of density maps,
it is
importanttocreateavailabledatasets. Thepropertyofsamplesintrainingdatashouldcontai
n different sizes, shapes, and time intervals, and they should also provide smooth
and continuous dynamic information. As a visualization system, we want to balance
the conciseness and computational capabilities and to introduce as few interactions
as possible. The dynamic change may be difficult to be identified, particularly when
there are slight changes and noises. We enhance the visual effect to improve our
system by using blending, field representation, and sampling. The next parts
introduce how to apply these technologies to implement a generalframework
3.1.1DISADVANTAGE:

e Does not work well with highdimensionality

e Does not work well with largedataset

. Ifthepointsontheboundariesarenotinformative(e.g.,duetonoise),itwilldo
notdo well.

e Existing system is Opportunistic anduncontrollable

e Difficulties to obtain betterperformance

e Inaccurate estimations of the missingpixels
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3.2 PROPOSED SYSTEM:

Density Map estimation method to estimate the density map, which takes advantage
of the
underlyinglocalgeometricalsimilaritybetweenimagepatchesandtheirdensitymappatche
s. Thus, the estimated density map can better embody the spatial distribution

information of objects and it's more beneficial to further objectlocalization.

Density map gives the object locations, but it lacks the detailed information of objects
from

imagedomain,especiallytheobjectboundarywhichissignificantforobjectdetection.Inspire
d by the human visual attention mechanism, saliency map estimation which provides
object boundaries is introduced to estimate the accurate bounding box with the

support of pre- localizationresults.

The process of bounding box estimation is realized by superpixel level, which refers
to perceptually meaningful patches formed by adjacent pixels. Compact and highly
uniform superpixels that respect image boundaries generated by the simple linear

iterative clustering

3.2.1 ADVANTAGES:

Captures the spatial features from animage
) It is one of the most accurate learning algorithms available. For many data

sets, it produces a highly accurateclassifier.
° Performsbetterwhenthenumberofdimensionsishigherthanthenumberofavailable

samples

Flexibility in the choice of the thresholdform
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3.3 SYSTEM REQUIREMENTS:

3.3.1 HARDWARE REQUIRMENTS:
Disk Space 32 GB or more,10 GB

Processor 1.4 GHz 64 bit
Ram 8GB

Display (800 x 600) Capable video adapter and monitor

3.3.2 SOFTWARE REQUIRMENTS:
Window 8 or above

Python 3.7.7 or above

Open cv environment

Anaconda prompt

3.4 SOFTWARE DESCRIPTION

Python is a free, open-source programming language. Therefore, all you have to do is
install Python once, and you can start working with it. Not to mention that you can
contribute your own code to the community. Python is also a cross-platform compatible
language. So, what does this mean? Well, you can install and run Python on several
operating systems. Whether you have a Windows, Mac or Linux, you can rest assure

that Python will work on all these operating systems.
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Python is also a great visualization tool. It provides libraries such as Matplotlib, seaborn

and bokeh to create stunning visualizations.

Seaborn

R i
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In addition, Python is the most popular language for machine learning and deep
learning. As a matter of fact, today, all top organizations are investing in Python to

implement machine learning in the back-end.

Python Line Structure

Python coding style comprises physical lines as well as logical lines or statements. A
physical line in a Python program is a sequence of characters, and the end of the line
terminates the line sequence as opposed to some other languages, such as C and C++
where a semi-colon is used to mark the end of the statement. A logical line, on the other
hand, is composed of one or more physical lines. The use of a semi-colon is not
prohibited in Python, although it's not mandatory. The NEWLINE token denotes the end
of the logical line. A logical line that only contains spaces, comments, or tabs are called

blank lines and they are ignored by the interpreter.

As we saw that in Python, a new line simply means that a new statement has started.
Although, Python does provide a way to split a statement into a multiline statement or to
join multiple statements into one logical line. This can be helpful to increase the
readability of the statement. Following are the two ways to split a line into two or more

lines:

Explicit Line Joining

In explicit line joining, we use a backward slash to split a statement into a multiline

statement.
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Implicit Line Joining

Statements that reside inside [], {}, or () parentheses can be broken down into two or

more physical lines without using a back slash.

Multiple Statements on a Single Line

In Python, it is possible to club multiple statements in the same line using a semi-colon;
however, most programmers do not consider this to be a good practice as it reduces the

readability of the code.

Whitespaces and Indentation

Unlike most of the programming languages, Python uses indentation to mark a block of
code. According to Python coding style guideline or PEP8, we should keep an indent

size of four.

Most of the programming languages provide indentation for better code formatting and
don’t enforce to have it. But in Python it is mandatory. This is why indentation is so

crucial in Python.

Comments in any programming language are used to increase the readability of the
code. Similarly, in Python, when the program starts getting complicated, one of the best
ways to maintain the readability of the code is to use Python comments. It is considered
a good practice to include documentations and notes in the python syntax since it

makes the code way more readable and understandable to other programmers as well,
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which comes in handy when multiple programmers are simultaneously working on the

same project.

The code can only explain how it does something and not why it does that, but Python
comments can do that. With Python comments, we can make documentations for
various explanations in our code itself. Comments are nothing but tagged lines of codes
which increase the readability of a code and make it self-explanatory. There are different
ways of creating comments depending on the type of comment we want to include in
our code. Following are different kinds of comments that can be included in our Python

program:

1. Single Line Comments
2. Docstring Comments

3. Multiline Comments
Single line Python comments are marked with # character. These comments end at the
end of the physical line, which means that all characters starting after the # character

(and lasts till the end of the line) are part of the comment.

Python has the documentation strings (or docstrings) feature which is usually the first
statement included in functions and modules. Rather than being ignored by the Python
Interpreter like regular comments, docstrings can actually be accessed at the run time

using the dot operator.
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It gives programmers an easy way of adding quick notes with every Python module,
function, class, and method. To use this feature, we use triple quotes in the beginning of
the documentation string or comment and the closing triple quotes at the end of the

documentation comment. Docstrings can be one-liners as well as multi-liners.

Unlike some programming languages that support multiline comments, such as C, Java,
and more, there is no specific feature for multiine comments in Python. But that does
not mean that it is totally impossible to make multiline comments in Python. There are
two ways we can include comments that can span across multiple lines in our Python

code.

Python Block Comments: We can use several single line comments for a whole block.
This type of comment is usually created to explain the block of code that follows the
Block comment. Python Block comment is the only way of writing a real comment that
can span across multiple lines. It is supported and preferred by Python’s PEPS8 style
guide since Block comments are ignored by Python interpreter or parser. However,
nothing is stopping programmers from using the second ‘non-real’ way of writing

multiline comments in Python which is explained below.

Using Docstrings: Docstrings are largely used as multiline comments in Python by many
programmers since it is the closest thing to having a multiine comment feature in
Python. While it is not wrong to use docstrings when we need to make multiline
comments, it is important to keep in mind that there is a significant difference between

docstrings and comments. Comments in Python are totally ignored by the Python
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Interpreter, while docstrings, when used inside the Python function, can be accessed at

the run time.

Python Data Types

One of the most crucial part of learning any programming language is to understand
how data is stored and manipulated in that language. Users are often inclined toward
Python because of its ease of use and the number of versatile features it provides. One

of those features is dynamic typing.

In Python, unlike statically typed languages like C or Java, there is no need to
specifically declare the data type of the variable. In dynamically typed languages such
as Python, the interpreter itself predicts the data type of the Python Variable based on

the type of value assigned to that variable.

Advantages of Python

Universal Language Construct

e Support both High Level and Low Level Programming

e Language Interoperability

e Fastest Development life cycle therefore more productive coding environment

e Less memory used because a single container hold multiple data types and
each type doesn’t require its own function

e Learning Ease and open source development

e Speed and user-friendly data structure
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e Extensive and extensible libraries.
e Simple & support loT

e And many more

Based on the 3 languages that are described above, we decided to use Python as
programming language for developing this e-Voting web based application. The

important motives are

Easy to learn, even non experienced programmers can use it. Ex: spacing
and tabbing instead of extra syntax

e |Interactive mode

e Large and comprehensive standard libraries

e Python programs resemble to that of pseudo-code. This makes it a basis
and a must have for beginner programmers due to its extreme ease a

difficulty when compared to C++ Java, Perl, and so forth

About Pandas

Pandas is a popular Python package for data science, and with good reason: it offers
powerful, expressive and flexible data structures that make data manipulation and

analysis easy, among many other things. The DataFrame is one of these structures.

Pandas is a high-level data manipulation tool developed by Wes McKinney. It is built on

the Numpy package and its key data structure is called the DataFrame. DataFrames
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allow you to store and manipulate tabular data in rows of observations and columns of

variables.

Pandas is built on top of the NumPy package, meaning a lot of the structure of NumPy
is used or replicated in Pandas. Data in pandas is often used to feed statistical analysis
in SciPy, plotting functions from Matplotlib, and machine learning algorithms in

Scikit-learn.

Jupyter Notebooks offer a good environment for using pandas to do data exploration

and modeling, but pandas can also be used in text editors just as easily.

Jupyter Notebooks give us the ability to execute code in a particular cell as opposed to
running the entire file. This saves a lot of time when working with large datasets and
complex transformations. Notebooks also provide an easy way to visualize pandas’
DataFrames and plots. As a matter of fact, this article was created entirely in a Jupyter

Notebook.

There are two types of data structures in pandas: Series and DataFrames.

1. Series: a pandas Series is a one dimensional data structure (“a one dimensional

ndarray”) that can store values — and for every value it holds a unique index, too.

2. DataFrame: a pandas DataFrame is a two (or more) dimensional data structure —
basically a table with rows and columns. The columns have names and the rows have

indexes.
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Those who are familiar with R know the data frame as a way to store data in rectangular
grids that can easily be overviewed. Each row of these grids corresponds to
measurements or values of an instance, while each column is a vector containing data
for a specific variable. This means that a data frame’s rows do not need to contain, but

can contain, the same type of values: they can be numeric, character, logical, etc.

Now, DataFrames in Python are very similar: they come with the Pandas library, and
they are defined as two-dimensional labeled data structures with columns of potentially

different types.

In general, you could say that the Pandas DataFrame consists of three main

components: the data, the index, and the columns.

Firstly, the DataFrame can contain data that is:

. a Pandas DataFrame

. a Pandas Series: a one-dimensional labeled array capable of holding any data

type with axis labels or index. An example of a Series object is one column from a

DataFrame.

. a NumPy ndarray, which can be a record or structured

. a two-dimensional ndarray

. dictionaries of one-dimensional ndarray’s, lists, dictionaries or Series.
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Some of the key features of Python Pandas are as follows:

It provides DataFrame objects with default and customized indexing which is very fast

and efficient.

. There are tools available for loading data of different file formats into in-memory

data objects.

. It is easy to perform data alignment and integrated handling of missing data in

Python Pandas.

. It is very simple to perform pivoting and reshaping of data sets in Pandas.

. It also provides indexing, label-based slicing, and sub-setting of large data sets.
. We can easily insert and delete columns from a data structure.

. Data aggregation and transformations can be done using group by.

. High-performance merging and joining of data can be done using Pandas.

. It also provides time series functionality.

. Inserting and deleting columns in data structures.

. Merging and joining data sets.

. Reshaping and pivoting data sets.
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. Aligning data and dealing with missing data.

. Manipulating data using integrated indexing for DataFrame objects.
. Performing split-apply-combine on data sets using the group by engine.
. Manipulating high-dimensional data in a data structure with a lower dimension

using hierarchical axis indexing.

. Subsetting, fancy indexing, and label-based slicing data sets that are large in
size.
. Generating data range, converting frequency, date shifting, lagging, and other

time-series functionality.

. Reading from files with CSV, XLSX, TXT, among other formats.

. Arranging data in an order ascending or descending.
. Filtering data around a condition.

. Analyzing time series.

. Iterating over a data set.

Numpy

Numpy is the core library for scientific computing in Python. It provides a

high-performance multidimensional array object, and tools for working with these arrays.
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If you are already familiar with MATLAB, you might find this tutorial useful to get started

with Numpy.

A numpy array is a grid of values, all of the same type, and is indexed by a tuple of
nonnegative integers. The number of dimensions is the rank of the array; the shape of

an array is a tuple of integers giving the size of the array along each dimension.

NumPy is, just like SciPy, Scikit-Learn, Pandas, etc. one of the packages that you just
can’t miss when you’re learning data science, mainly because this library provides you
with an array data structure that holds some benefits over Python lists, such as: being
more compact, faster access in reading and writing items, being more convenient and

more efficient.

NumPy is a Python library that is the core library for scientific computing in Python. It
contains a collection of tools and techniques that can be used to solve on a computer
mathematical models of problems in Science and Engineering. One of these tools is a
high-performance multidimensional array object that is a powerful data structure for
efficient computation of arrays and matrices. To work with these arrays, there’s a vast

amount of high-level mathematical functions operate on these matrices and arrays.

an array is basically nothing but pointers. It's a combination of a memory address, a

data type, a shape, and strides:

. The data pointer indicates the memory address of the first byte in the array,
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. The data type or dtype pointer describes the kind of elements that are contained

within the array,

. The shape indicates the shape of the array, and

. The strides are the number of bytes that should be skipped in memory to go to
the next element. If your strides are (10,1), you need to proceed one byte to get to the

next column and 10 bytes to locate the next row.

Or, in other words, an array contains information about the raw data, how to locate an

element and how to interpret an element.

With NumPy, we work with multidimensional arrays. We’'ll dive into all of the possible
types of multidimensional arrays later on, but for now, we’ll focus on 2-dimensional
arrays. A 2-dimensional array is also known as a matrix, and is something you should
be familiar with. In fact, it's just a different way of thinking about a list of lists. A matrix
has rows and columns. By specifying a row number and a column number, we're able to

extract an element from a matrix.

We can create a NumPy array using the numpy.array function. If we pass in a list of
lists, it will automatically create a NumPy array with the same number of rows and
columns. Because we want all of the elements in the array to be float elements for easy
computation, we’ll leave off the header row, which contains strings. One of the
limitations of NumPYy is that all the elements in an array have to be of the same type, so

if we include the header row, all the elements in the array will be read in as strings.
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Because we want to be able to do computations like find the average quality of the

wines, we need the elements to all be floats.

NumPy has several advantages over using core Python mathemtatical functions, a few

of which are outlined here:

1. NumPy is extremely fast when compared to core Python thanks to its heavy use

of C extensions.

2. Many advanced Python libraries, such as Scikit-Learn, Scipy, and Keras, make
extensive use of the NumPy library. Therefore, if you plan to pursue a career in data

science or machine learning, NumPy is a very good tool to master.

NumPy comes with a variety of built-in functionalities, which in core Python would take a

fair bit of custom code.

Mathplotlib

Plotting of data can be extensively made possible in an interactive way by Matplotlib,
which is a plotting library that can be demonstrated in Python scripts. Plotting of graphs
is a part of data vistualization, and this property can be achieved by making use of

Matplotlib.

Matplotlib makes use of many general-purpose GUI toolkits, such as wxPython, Tkinter,
QT, etc., in order to provide object-oriented APIs for embedding plots into applications.

John D. Hunter was the person who originally wrote Matplotlib, and its lead developer
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was Michael Droettboom. One of the free and open-source Python library which is
basically used for technical and scientific computing is Python SciPy. Matplotlib is widely

used in SciPy as most scientific calculations require plotting of graphs and diagrams.

Matplotlib is a plotting library like GNUplot. The main advantage towards GNUplot is the
fact that Matplotlib is a Python module. Due to the growing interest in python the

popularity of matplotlib is continually rising as well.

Another reason for the attractiveness of Matplotlib lies in the fact that it is widely
considered to be a perfect alternative to MATLAB, if it is used in combination with
Numpy and Scipy. Whereas MATLAB is expensive and closed source, Matplotlib is free
and open source code. It is also object-oriented and can be used in an object oriented
way. Furthermore it can be used with general-purpose GUI toolkits like wxPython, Qt,
and GTK+. There is also a procedural "pylab", which designed to closely resemble that

of MATLAB. This can make it extremely easy for MATLAB users to migrate to matplotlib.

Matplotlib can be used to create publication quality figures in a variety of hardcopy

formats and interactive environments across platforms.

Another characteristic of matplotlib is its steep learning curve, which means that users
usually make rapid progress after having started. The officicial website has to say the
following about this: "matplotlib tries to make easy things easy and hard things possible.
You can generate plots, histograms, power spectra, bar charts, errorcharts, scatterplots,

etc, with just a few lines of code."
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Python IDE

IDE - Integrated Development Environment. It is software suite. It contains different

instruments for web application software engineers to compose and test applications.

Programming Web application software engineers utilize wide scope of devices
habitually all through application source code creation, building and application testing.
Programming Development apparatuses frequently incorporate word processors for

source code creation, code libraries for reuse, compilers and test stages.

An Integrated Development Environment (IDE) is a product application that gives a
programming domain to streamline creating and troubleshooting programming. Instead
of playing out every one of the means required to make an executable program as
disconnected individual assignments, it brings every one of the devices required into
one application and workspace. Every one of the devices has a familiarity with the

earth, and they cooperate to display a consistent improvement set for the designer.

An |DE typically has an editor and a compiler window. There, we can write our code, run
it, and compile it. Hence, it becomes much easier to develop applications using an IDE.

The major reasons for using an IDE are given below:

We can easily write our code in its text editor window.
To store the resource files of a project, we have a project editor window.
It makes debugging of the code easier.

An IDE’s autosuggest feature helps us in writing efficient code.
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We can import other projects for integrating with the existing one.

Without an IDE, a product web application software engineer must choose, send,

incorporate and deal with these instruments independently. An IDE brings huge

numbers of those improvement related instruments all together system, application or

administration. The incorporated toolset is intended to streamline programming

advancement and can distinguish and limit coding missteps and grammatical errors.

Komodo

NetBeans

PyCharm

Python for Visual Studio.NET

PyDev

PyStudio

LiClipse (Eclipse)

LiClipse is at the core for all Python based application development activities. It's
been available for many years. LiClipse is a set of plugins to enhance Eclipse. It
improves the overall Eclipse experience. It is best IDE tool to develop Python

Applications.

Advantages of LiClipse
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e Perfect Debugger
e Error checking features
e An enhanced ability to analyze the code for quality and security concerns

e Auto complete feature

Based on the various IDE that are described above, we decided to use LiClipse as
IDE (Integrated Development Environment) for developing this e-Voting web based

application.

Important Features That Make LiClipse our IDE of Choice

e Rich Reusable Libraries are available
e Model Driven Development
e Enterprise Python Tooling

e Powerful Debugging options

IDE is a program that is used to write applications (other programs) in a variety of
programming languages. It allows you to complete many distinct program development
steps in one place (program window). A program which allows you to do this is known
as an integrated development environment, or IDE. The program is free and easy to
import onto your home computer.

LiClipse is used for writing programs in Python. There are several steps that must be
completed to set up LiClipse and further steps to start up a new Python project (set of

Python components which work together to make up an application).
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PyCharm is an Integrated Development Environment (IDE) that provides tools for

writing efficient code. It supports various frameworks such as Django, Flask, and

Pyramid. PyCharm is majorly used by developers for application development with

Python language.

Let’s suppose, we are making a project using Python programming language. We know

that Python is extensively popular among the developer’s community, as well as in

industries, due to its following features:

Simple to code: Python is a very simple language compared to other programming
languages. Also, it is a developer-friendly language.

Object-oriented language: Python is an object-oriented language that uses concepts
of classes and objects.

GUI programming support: We can create graphical user interfaces using Python
Tkinter library. Besides, we can use modules such as PyQt5, PyQt4, and wxPython
to create a GUI application.

High-level language: Python is a high-level programming language. We do not need
to take care of managing memory or the system architecture while writing Python
codes.

Portability: Python is a portable programming language, i.e., we can run Python
codes on any platform. For example, we can run a code written for Windows in
Linux, UNIX, and Mac, without changing it.

Integrated language: Python is an integrated programming language. We can easily

integrate C, C++, etc. with Python.
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e Interpreted language: Python is an interpreted programming language as well.
Python’s source code is changed to bytecode. Due to this, it is directly executed
without compiling.

e Large set of standard libraries: Python consists of a rich set of modules, packages,
and libraries. It helps in various stages of application development.

"notebook" or "notebook documents" denote documents that contain both code and rich

text elements, such as figures, links, equations, ... Because of the mix of code and text

elements, these documents are the ideal place to bring together an analysis description,
and its results, as well as, they can be executed perform the data analysis in real time.

The Jupyter Notebook App produces these documents.

As a server-client application, the Jupyter Notebook App allows you to edit and run your

notebooks via a web browser. The application can be executed on a PC without Internet

access, or it can be installed on a remote server, where you can access it through the

Internet.

Its two main components are the kernels and a dashboard.

A kernel is a program that runs and introspects the user’s code. The Jupyter Notebook

App has a kernel for Python code, but there are also kernels available for other

programming languages.

The dashboard of the application not only shows you the notebook documents that you

have made and can reopen but can also be used to manage the kernels: you can which

ones are running and shut them down if necessary.
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CHAPTER 4 : SOFTWARE DEVELOPMENT METHODOLOGY

4.1 SYSTEM DESIGN:

System Design involves identification of classes their relationship as well as

their collaboration. In objector, classes are divided into entity y classes and control
classes. The Computer Aided Software Engineering (CASE) tools that are available
commercially do not provide any assistance in this transition. CASE tools take
advantage of Meta modelling that is helpful only after the construction of the class
diagram. In the FUSION method some object-oriented approach likes Object
Modelling Technique (OMT), Classes, and Responsibilities. Collaborators (CRC),
etc, are used. Objector used the term” agents” to represent some of the hardware
and software system. In Fusion method, there is no requirement phase, where a
user will supply the initial requirement document. Any software project is worked out
by both the analyst and the designer. The analyst creates the user case diagram.
The designer creates the class diagram. But the designer can do this only after the
analyst creates the use case diagram. Once the design is over, it is essential to
decide which software is suitable for the application

4.2 UML DIAGRAM
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UML is a standard language for specifying, visualizing, and documenting of
software systems and created by Object Management Group (OMG) in 1997.There
are three important type of UML modelling are Structural model, Behavioural model,
and Architecture model . To model a system the most important aspect is to capture
the dynamic behaviour which has some internal or external factors for making the
interaction. These internal or external agents are known as actors. It consists of
actors, use cases and their relationships. In this fig we represent the Use Case
diagram for our project.

4.3 ARCHITECTURE:

v-4096 Conv-2048 Conv-1024

F,“

CONTRASTIVE
LOSS

Flatten

Conv-64 Fc-1024

Xp
FC 512

Conv-4096 Conv-2048  Conv-1024

Conv-512

4.4 MODULE DESCRIPTION:

4.4.1 EXPLORATORY DATA ANALYSIS(EDA):
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Exploratory Data Analysis (EDA) is the first step in your data analysis process. Here,
you make sense of the data you have and then figure out what questions you want to
ask and how to frame them, as well as how best to manipulate your available data
sources to get the answers you need. You do this by taking a broad look at patterns,
trends, outliers, unexpected results and so on in your existing data, using visual and

quantitative methods to get a sense of the story this tells.

Exploratory Data Analysis is valuable to data science projects since it allows to get
closer to the certainty that the future results will be valid, correctly interpreted, and
applicable to the desired business contexts. Such level of certainty can be achieved
only after raw data is validated and checked for anomalies, ensuring that the data set
was collected without errors. EDA also helps to find insights that were not evident or
worth investigating to business stakeholders and data scientists but can be very

informative about a particular business.

EDA is performed in order to define and refine the selection of feature variables that will
be used for machine learning. Once data scientists become familiar with the data set,
they often have to return to feature engineering step, since the initial features may turn
out not to be serving their intended purpose. Once the EDA stage is complete, data
scientists get a firm feature set they need for supervised and unsupervised machine

learning.

4.4.2 PRE PROCESSING:
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Sometimes you may find some data are missing in the dataset. We need to be
equipped to handle the problem when we come across them. Obviously you could
remove the entire line of data but what if you are unknowingly removing crucial
information? Of course we would not want to do that. One of the most common idea to
handle the problem is to take a mean of all the values of the same column and have it to

replace the missing data.

The library that we are going to use for the task is called Scikit Learn preprocessing. It

contains a class called Imputer which will help us take care of the missing data.

Sometimes our data is in qualitative form, that is we have texts as our data. We can find
categories in text form. Now it gets complicated for machines to understand texts and
process them, rather than numbers, since the models are based on mathematical

equations and calculations. Therefore, we have to encode the categorical data.

Now we need to split our dataset into two sets — a Training set and a Test set. We will
train our machine learning models on our training set, i.e our machine learning models
will try to understand any correlations in our training set and then we will test the models
on our test set to check how accurately it can predict. A general rule of the thumb is to
allocate 80% of the dataset to training set and the remaining 20% to test set. For this

task, we will import test_train_split from model_selection library of scikit

4.4.3 FEATURE ENGINEERING:
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Filter methods are generally used as a preprocessing step. The selection of features is
independent of any machine learning algorithms. Instead, features are selected on the
basis of their scores in various statistical tests for their correlation with the outcome
variable. The correlation is a subjective term here. For basic guidance, you can refer to

the following table for defining correlation co-efficients.

Pearson’s Correlation: It is used as a measure for quantifying linear dependence

between two continuous variables X and Y. Its value varies from -1 to +1.

LDA: Linear discriminant analysis is used to find a linear combination of features that

characterizes or separates two or more classes (or levels) of a categorical variable.

ANOVA: ANOVA stands for Analysis of variance. It is similar to LDA except for the fact
that it is operated using one or more categorical independent features and one
continuous dependent feature. It provides a statistical test of whether the means of

several groups are equal or not.

Chi-Square: It is a is a statistical test applied to the groups of categorical features to
evaluate the likelihood of correlation or association between them using their frequency

distribution

4.4.4 PREDICTION:

Once training is complete, it's time to see if the model is any good, using Evaluation.
This is where that dataset that we set aside earlier comes into play. Evaluation allows

us to test our model against data that has never been used for training. This metric
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allows us to see how the model might perform against data that it has not yet seen. This

is meant to be representative of how the model might perform in the real world.

A good rule of thumb | use for a training-evaluation split somewhere on the order of
80/20 or 70/30. Much of this depends on the size of the original source dataset. If you

have a lot of data, perhaps you don’t need as big of a fraction for the evaluation dataset.

Once you've done evaluation, it's possible that you want to see if you can further
improve your training in any way. We can do this by tuning our parameters. There were
a few parameters we implicitly assumed when we did our training, and now is a good

time to go back and test those assumptions and try other values.

A tree has many analogies in real life, and turns out that it has influenced a wide area of
machine learning, covering both classification and regression. In decision analysis, a
decision tree can be used to visually and explicitly represent decisions and decision
making. As the name goes, it uses a tree-like model of decisions. A decision tree is
drawn upside down with its root at the top. In the image on the left, the bold text in black
represents a condition/internal node, based on which the tree splits into branches/
edges. The end of the branch that doesn’t split anymore is the decision/leaf, in this
case, whether the passenger died or survived, represented as red and green text

respectively.

Although, a real dataset will have a lot more features and this will just be a branch in a
much bigger tree, but you can’t ignore the simplicity of this algorithm. The feature

importance is clear and relations can be viewed easily. This methodology is more
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commonly known as learning decision tree from data and above tree is called
Classification tree as the target is to classify passenger as survived or died. Regression
trees are represented in the same manner, just they predict continuous values like price
of a house. In general, Decision Tree algorithms are referred to as CART or

Classification and Regression Trees.

CHAPTER 5 : RESULTS AND DISCUSSION

Our project detects the objects in images by forming there density maps.The dataset
images are data cleaned by images cropping and other modules and datasets are
pre-processed the pre processed dataset is gone through many mathematical
implementations and module is trained by that. Once the module is formed it is applied
to all the images in datasets and output of every image is given in .H5 format where all
data of image is given as arrays . then all the images MAE and MSE is calculated. This

helps to do many other implementations

CHAPTER 6: CONCLUSION AND FUTURE EHANCEMETS

6.1 CONCLUSION:
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In this paper , we analyzed the images and and created a module which helps is
extracting any images density maps.which helps in detecting objects basis of destiny
mapping every image density values are given in array format for each and every pixels
and this data is stored in form of .h5 format . we presented this module which is a better
implementation than generative maps.

6.2 FUTURE ENHANCEMENT:

With the help of density maps produced in our module we can create many different
applications which can help in identify changes in any two similar images which can be

a key implementation of Weather detection ,deforestation like application
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APPENDIX
SOURCE CODE:

import os

import numpy as np

import pandas as pd

import glob

from tqdm import tqdm

import glob

from sklearn.model_selection import train_test_split

import json

from tensorflow.keras import backend as K

from tensorflow.keras.models import load_model, model_from_json
from tensorflow.keras.applications.vgg16 import VGG16, preprocess_input
from tensorflow.keras.losses import mean_squared_error

from tensorflow.keras import backend as K

from tensorflow.keras.models import Model

from tensorflow.keras.layers import Conv2D, UpSampling2D, BatchNormalization,
Activation

from tensorflow.keras.initializers import RandomNormal
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from tensorflow.keras.optimizers import SGD, Adam
from tensorflow.keras.utils import Sequence

import hSpy

import PIL.Image as Image

import PIL.Image as Image

from matplotlib import pyplot as plt

from matplotlib import cm as CM

DATA_PATH = "dataset/"

MODEL_PATH = "densitymap1.model"

MODEL_JSON_PATH = "densitymap1.json"

def create_training_image _list(data_path):
DATA_PATH = data_path
image_path_list = glob.glob(os.path.join(DATA_PATH, "images", "*.jpg"))

return image_path_list

def get_train_val_list(data_path):
DATA_PATH = data_path
image_path_list = glob.glob(os.path.join(DATA_PATH, "images", "*.jpg"))

train, val = train_test_split(image_path_list, test_size=0.1)
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print("train size ", len(train))
print("val size ", len(val))

return train, val

def get_test_list(data_path):

image_path_list = glob.glob(os.path.join(data_path, "images", "*.jpg"))

print("test size ", len(image_path_list))

return image_path_list

def create_density path_list(image_path_list):
gt_paths =]
for img_path in image_path_list:
gt_path = img_path.replace('.jpg','.h5").replace('images','ground-truth-h5')
gt _paths.append(gt_path)

return gt_paths

def mae_metric(y_true, y_pred):

return K.abs(K.sum(y_true) - K.sum(y_pred))
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def euclidean_distance_loss(y_true, y_pred):

return K.sgrt(K.sum(K.sum(K.sum(K.square(y_pred - y_true), axis=3), axis=2),
axis=1))

def build_model():
sgd = SGD(Ir=1e-7, decay=5"1e-4, momentum=0.95)
adam = Adam()
vgg16_model = VGG16(weights='imagenet', include_top=False)
X =vgg16_model.get_layer('block4 conv3').output
x = BatchNormalization()(x)
x = UpSampling2D(size=(8, 8))(x)

x = Conv2D(filters=512, kernel_size=(3, 3), dilation_rate=2, padding='same’,
use_bias=False, kernel_initializer=RandomNormal(stddev=0.01))(x)

x = BatchNormalization()(x)
x = Activation('relu’)(x)

x = Conv2D(filters=512, kernel_size=(3, 3), dilation_rate=2, padding='same’,
use_bias=False, kernel_initializer=RandomNormal(stddev=0.01))(x)

x = BatchNormalization()(x)
x = Activation('relu’)(x)

x = Conv2D(filters=512, kernel_size=(3, 3), dilation_rate=2, padding='same’,
use_bias=False, kernel_initializer=RandomNormal(stddev=0.01))(x)
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x = BatchNormalization()(x)
x = Activation('relu’)(x)

x = Conv2D(filters=256, kernel_size=(3, 3), dilation_rate=2, padding='same’,
use_bias=False, kernel_initializer=RandomNormal(stddev=0.01))(x)

x = BatchNormalization()(x)
x = Activation('relu’)(x)

x = Conv2D(filters=128, kernel_size=(3, 3), dilation_rate=2, padding='same’,
use_bias=False, kernel_initializer=RandomNormal(stddev=0.01))(x)

x = BatchNormalization()(x)
x = Activation('relu’)(x)

x = Conv2D(filters=64, kernel_size=(3, 3), dilation_rate=2, padding='same’,
use_bias=False, kernel_initializer=RandomNormal(stddev=0.01))(x)

x = BatchNormalization()(x)
x = Activation('relu’)(x)

x = Conv2D(filters=1, kernel_size=(1, 1), dilation_rate=1, padding='same’,
use_bias=True, kernel_initializer=RandomNormal(stddev=0.01))(x)

x = Activation('relu’)(x)
model = Model(inputs=vgg16_model.input, outputs=x)
model.compile(optimizer=sgd,

loss=mean_squared_error, metrics=[mae_metric])

return model
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def save_model(model , weight_path , json_path):
model.save_weights(weight_path)
model_json = model.to_json()
with open(json_path, "w") as json_file:

json_file.write(model_json)

def load_json_model(weight_path, json_path):
json_file = open(json_path, 'r')
loaded_model_json = json_file.read()
json_file.close()
loaded_model = model_from_json(loaded_model_json)
loaded_model.load_weights(weight_path)

return loaded_model

model = build_model()

X = np.random.rand(1, 224, 224, 3)
pred = model.predict(x)
print(pred.shape)

(1, 224, 224, 1)
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def load_density(file_path):
gt_file = h5py.File(file_path, 'r')
groundtruth = np.asarray(gt_file['density'])

return groundtruth

def random_crop(img, density_map, random_crop_size):
assert img.shape[2] ==
height, width = img.shape[0], img.shape[1]
dy, dx = random_crop_size
x = np.random.randint(0, width - dx + 1)
y = np.random.randint(0, height - dy + 1)

return img[y:(y+dy), x:(x+dx), :], density_maply:(y+dy), x:(x+dx), :]

class DatasetSequence(Sequence):

def __init_ (self, image_path_list, density path_list, random_crop_size=None):
self.image_path_list = image_path_list
self.density_path_list = density _path_list

self.random_crop_size = random_crop_size
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self.batch_size = 1

def __len_ (self):

return len(self.image_path_list)

def __ getitem__ (self, idx):
try:
image_path = self.image_path_list[idx]

density_path = self.density_path_list[idx]

density = load_density(density path)
image = np.array(Image.open(image_path, "r").convert("RGB"))
print(density.shape)

density = np.expand_dims(density, axis=2)

if self.random_crop_size is not None:
image, density = random_crop(image, density, self.r-andom_crop_size)
im = image
im =im/255.0
im[:,:,0]=(im[:,:,0]-0.485)/0.229
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im[:,:,1]=(im[:,:,1]-0.456)/0.224
im[:,:,2]=(im[:,:,2]-0.406)/0.225

image =im

image = np.expand_dims(image, axis=0)

density = np.expand_dims(density, axis=0)

return image, density
except Exception as ex:
print(ex)

pass

def get_non_preprocess(self, idx):
try:
image_path = self.image_path_list[idx]

density_path = self.density_path_list[idx]

density = load_density(density path)
image = np.array(Image.open(image_path, "r").convert("RGB"))
density = np.expand_dims(density, axis=2) # add channel dim
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# density = np.expand_dims(density, axis=3) # add channel dim
image = np.expand_dims(image, axis=0) # add batch dim

density = np.expand_dims(density, axis=0) # add batch dim

return image, density

# except:
# pri
# pass

def get random_crop_image(self, idx):
# try:
image_path = self.image_path_list[idx]

density _path = self.density_path_list[idx]

density = load_density(density path)
image = np.array(Image.open(image_path, "r").convert("RGB"))

density = np.expand_dims(density, axis=3)

if self.random_crop_size is not None:
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image, density = random_crop(image, density, self.random_crop_size)

im = image
im = im/255.0

im[:,:,0]=(im[:,:,0]-0.485)/0.229
im[:,:,11=(im[:,:,1]-0.456)/0.224
im[:,,2]=(im[:,:,2]-0.406)/0.225

image =im

image = np.expand_dims(image, axis=0)
density = np.expand_dims(density, axis=0)

return image, density

def get_random_crop_image_batch(self, idx, batch_size):
image_batch =]

density _batch =[]

for i in range(batch_size):
image, density = self.get_random_crop_image(idx)
image_batch.append(image)
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density_batch.append(density)

images = np.concatenate(image_batch, axis=0)
densities = np.concatenate(density batch, axis=0)

return images, densities

def get_all(self, crop_per_img):
image_list =]
density_list =[]
for i in tgdm(range(len(self.image_path_list))):
try:
image, density = self.get_random_crop_image_batch(i, crop_per_img)
image_list.append(image)
density_list.append(density)
except:
print("exception at image ", i)
image_mat = np.concatenate(image_list, axis = 0)
density_mat = np.concatenate(density_list, axis = 0)

return image_mat, density_mat
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image_list = glob.glob(DATA_PATH+"*.jpg")

density_list = list(map(lambda s: s.replace(".jpg", ".h5"), image_list))
len(image_list)

len(density_list)

train_dataset = DatasetSequence(image_list, density_list, random_crop_size=(448,
448))

img, density = train_dataset[0]

print(img.shape)

print(density.shape)

foriin train_dataset:
print(i)
model = build_model()
epoch =1
print("total epoch ", epoch)
model.fit_generator(train_dataset, shuffle=True, epochs = epoch)
save_model(model, MODEL_PATH, MODEL_JSON_PATH)
import sys

sys.stdout.flush()
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loaded_model = load_json_model(MODEL_PATH, MODEL_JSON_PATH)
def save_density _map(density _map, name):

plt.figure(dpi=600)

plt.axis('off')

plt.margins(0, 0)

plt.imshow(density_map, cmap=CM.jet)

plt.savefig(name, dpi=600, bbox_inches="tight', pad_inches=0)
img_train, density_train = train_dataset.get_non_preprocess(0)
pil_img = Image.fromarray(img_train[0])
model = load_json_model(MODEL_PATH, MODEL_JSON_PATH)
print("label ", density_train.sum())
pred = model.predict(img_train)

print("predict ", np.squeeze(pred[0], axis=2).shape, np.squeeze(pred[0], axis=2).sum())

pil_img.save("train.png")
plt.figure(dpi=600)
plt.axis('off")
plt.margins(0,0)

plt.imshow(Image.open("train.png"))
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save_density_map(np.squeeze(density train[0], axis=2), "label.png")
np.squeeze(pred[0], axis=2)

save_density_map(np.squeeze(pred[0], axis=2), "predict.png")
pred[0].shape

np.savetxt("pred_np.txt",np.squeeze(density_train[0], axis=2))

val_dataset = DatasetSequence(image_list, density_list)

n=0
mae =0
mse =0

for i in tgdm(range(len(val_dataset))):
img, density = val_dataset[i]
pred = model.predict(img)
pred_values = pred.sum()
truth = density.sum()
mae = mae + abs(truth - pred_values)
n+=1

mse = mse + (truth - pred_values) * (truth - pred_values)

val_result mae =mae/n
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val_result_mse = np.sqrt(mse/n)

print('val mae ', val_result_mae)

print('val mse ', val_result_mse)

TEST_PATH = "test_data"

test img_path = get_test list(TEST_PATH)
print(test_img_path)

test_density path = create_density path_list(test_img_path)

test_dataset = DatasetSequence(test_img_path, test_density path)

n=0
mae =0
mse =0

for i in tgdm(range(len(test_dataset))):
img, density = test_dataset]i]
pred = model.predict(img)
pred_values = pred.sum()
truth = density.sum()
mae = mae + abs(truth - pred_values)
n+=1
mse += (truth - pred_values) * (truth - pred_values)

mae =mae/n
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mse = np.sqrt(mse / n)

print(mae)

print(mse)
SNAPSHOTS

PREDICTED IMAGE

DENSITY MAP
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Paraphrasing Too

© O localhost

" Jupyter Objectdetection Last checkpoint: 0272412021  (autosaved) A oo
File  Edit  View Insert  Cel  Kemel  Widgets  Help Trusted | Python 3 ©
+ 2 BB 4+ ¥ PR B C M Coke v =

In [42]: train dataset = DatasetSequence (image list, density list, random crop size= (448, 448))

In [43]: img, density = train_dataset(0]
print (ing. shape)
print (density. shape)

(648, 984)

(1, 448, 448, 3)
1, 448, 448, 1)

In [44]: for i in train dataset:
print (i)

(648, 984)
(array ([[[[-1.99803065, -1.91316527, -1.68244009],
[-1.80965836, -1.72058824, -1.490718951,
[-0.31980478, -0.19747899, 0.025620921,

[ 1.68379142, 1.85084034, 2.0648366 1,
[ 1.76941519, 1.93837535, 2.15198257],
[ 2.16328453, 2.34103641, 2.55285403]],

(-1.99803065, -1.91316527, -1.68244009],
(-1.79253361, -1.70308123, -1.47328976],
[ 0.63918144, 0.78291317, 1.001655771,

[ 2.18040928, 2.35854342, 2.57028322],
[ 1.99203699, 2.16596639, 2.37856209],
[ 1.92353797, 2.09593838, 2.30884532]],

-1.19442266)
054989117, S

-1.51853755, -1.42296919,
-1.38153952, -1.28291317

In (451: uild model ()

total epoch ", epoch)
it_generator (train dataset, shuffle=True, cpochs = epoch)
el (model, MODEL_PATH, MODEL_JSON_PATEH)
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TRAINING EPOCHS

Free Online plaginr X ssingTool X | Co . a0) N L i ———
c © D localhost b o o nNoDe v @
~Jupyter Objectdetection Last Checkpoint: 0272412021 (autosaved) A oo
Flo  Edt  View nset  Col Kemel Wgels  Hep st | Python3 O
+ % @B 4% PRn B C B Coe Y =
[1-1.51853755, ~1.42296919, ~1.194422661, S

[-1.3 -1.05438911],

3952, -1.28291317,

In [45]: model
epoch

build model ()

al e . epoch)
model.fit_generator(crain dataset, shuffle=True, epochs = epoch)
save_model (model, MODEL PATH, MODEL_JSON_PATH)

total epoch 1
(548, 9a4)

D:\programs’ Lib\: o & £low\pyt! ne\training.py:1844: UserWarning: “Model.f:
nerator’ is deprecated and will be removed in a future version. Please use ‘Model.fit', which supports generators.
warnings.warn(''Model.fit_generator’ is deprecated and '

- ETA: 5:35 - loss: 0.0052 - mae_metric: 9043.3037(752, 1024)
- ETA: 3:30 - loss: 0.0052 - mae metric: 9090.0913(648, 984)
- 6925 193s/step - loss: 8675.9203

T [46]: import sys
sys. stdout. flush ()

In [47]: loaded model = load json model (MODEL PATH, MODEL JSON BATH)

In [48]: def save density map(density map, name):
plt. Figure (dpi=600)
plt.axis('off')
plt.margins (0, 0
plt. imshow (density msp, cmap=CM.jet)
plt.savefig(name, dpi=600, bbox_inches='tight', pad_inches

In [49]: img train, density train = train dataset.get non preprocess (0)
pil img = Image.fromarray(img train(0])

CALCULATING VALIDATED MAE&MSE

Free Online plagiar X Paraphrasing Tool - X Compare Sentence X check-plagiarism.cc X | @ (109) WhatsApp X | 1 PawanKalyan N € X |  HomePage-Selec X & Objectdetection - ) X
Cc © O localhosts 5 detection.ipynb w N @
‘ Jupyter Objectdetection Last Checkpoint: 02/24/2021 (autosaved) f’ Logout
File Edit View Insert Cell Kernel Widgets Help Trusted ‘ Python3 O
+ & B 4+ ¥ PRun B C W Code v | =
pred = model.predict (img) ”

pred_values = pred.sum()

truth = density.sum()

mae = mae + abs(truth - pred values)

n 1

mse = mse + (truth - pred values) * (truth - pred values)

val_result mae = mae / n
val_result_mse np.sgrt (mse/n)
print('val mae ', val _result mae)
print('val mse ', val_result mse)

0%| | 0/4 [00:00<?, ?it/s]
(648, 984)
25+ | I | 1/4 [01:15<03:45, 75.00s/it]

(680, 1024)

BT ] ) 206 (EsdmeTEasE, Moot
(752, 1024)
=1 [N AR RN RR N AN RN AR RN NN ANRY | 3/4 104:14<01:23, 83.085/4t)

(680, 1024)

200+ | I | :/0 (05:39<00:00, 84.96s/it]

val mae 1840.824348449707
val mse 2303.611826092343

In [59]: TEST PATH = "test data"

In [60]: test_img path = get test list (TEST_ PATH)
print (test_img_path)
test_density_path = create_density path list(test_img_path)

test size 5 v
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FINAL MAE & MSE

Free Online plagiar X Paraphrasing Tool - X Compare Sentence X check-plagiarism.cc X | @ (109) WhatsApp X | # Pawan Kalyan N € X | _ HomePage - Selec. X & Objectdetection - ). X
C @ © O localhosts3s5 s/Objectdetec w I @
: Jupyter Objectdetection Last Checkpoint: 02/24/2021  (autosaved) A Logout
File ~ Edt  View Insert  Cell Kemel  Widgets  Help Trusted | Python 3 O
+ %< @ B o ¥ PRin B C » Coe ¥ | =

pred = model.predict (img)

pred values = pred.sum()

truth = density.sum()

mae = mae + abs(truth - pred values)

n 4= 1

mse += (truth - pred values) * (truth - pred values)

0% | 0/5 [00:00<?, ?it/s]
(656, 1024)

20+ | I | 1/5 [01:21<05:25, 81.38s/it]
(600, 800)

<0 | I | 2/5 [02:19<03:42, 74.28s/it]
(768, 1024)

<~ I R AN | 3/5 [03:56<02:42, 81.08s/it]
(1024, 1024)

<~ | [ N A N N N AR | 4/5 [06:08<01:36, 96.35s/it]
(440, 640)

1005 | | /5 (06:42<00:00, 0.563/ic]

In [63]: mae = mae / n
np.sqrt (mse / n)

In [64]
print (mae)
print (mse)
978.6373229980469
1138.542803984069
In [ ] v
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