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EXECUTIVE SUMMARY

During my internship at Magnasoft Consulting India (P) Ltd., | engaged in a diverse range of
projects encompassing software development, image processing, machine learning, and web
development. Primarily, 1 focused on designing and implementing solutions to address
various data processing challenges faced by the company. Leveraging Python programming, |
tackled tasks such as extracting metadata from images, converting file formats, and analyzing

data from Excel sheets.

A significant portion of my internship involved working with multimedia data, including
images and videos. | developed algorithms to extract metadata and resize corrupted images,
enhancing the company's capabilities in handling multimedia files efficiently. Additionally, 1
explored machine learning techniques to build models for tasks such as segmentation and

classification, contributing to the advancement of automated image analysis systems.

One of the highlights of my internship was the implementation of an object detection model
using YOLO and CNN architectures. This model aimed to detect telecom machines in
satellite images and determine the shortest path between them using Leaflet for visualization.
By successfully developing and deploying this system, | contributed to streamlining the

company's infrastructure maintenance processes.

Overall, my internship experience at Magnasoft Consulting India (P) Ltd. provided me with
valuable opportunities to apply theoretical knowledge in a practical setting. Through hands-
on projects spanning various domains, I enhanced my technical skills, gained insights into

real-world challenges, and made meaningful contributions to the company's objectives.
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the challenges of the professional world.
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to Magnasoft's projects and look forward to applying the knowledge and skills acquired here

in my future pursuits.
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ACRONYMS

Al: Artificial Intelligence

CNN: Convolutional Neural Network
GIS: Geographic Information System
JPEG: Joint Photographic Experts Group
JFIF: JPEG File Interchange Format
PNG: Portable Network Graphics

PIL: Python Imaging Library

TIFF: Tagged Image File Format

YOLO: You Only Look Once

Tkinter: Python's standard interface for creating GUI applications
EXIF: Exchangeable Image File Format
IDE: Integrated Development Environment
GPU: Graphics Processing Unit

CPU: Central Processing Unit

RAM: Random Access Memory

viii
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NOMENCLATURE

Accuracy: The measure of correctness or closeness of results to the true value.

Artificial Intelligence (Al): The development of computer systems able to perform

tasks typically requiring human intelligence.

Convolutional Neural Network (CNN): A type of deep learning model commonly

used in image recognition and processing.

Geographic Information System (GIS): A system designed to capture, store,

manipulate, analyze, manage, and present spatial or geographic data.
Joint Photographic Experts Group (JPEG): A common format for image files.

Python Imaging Library (PIL): A library used for image processing tasks in
Python.

Tagged Image File Format (TIFF): A format for storing high-quality images.
Telecom Machines: Machines used in telecommunication infrastructure.

YOLO (You Only Look Once): A real-time object detection system based on deep

learning.
Leaflet: An open-source JavaScript library for interactive maps.

Tkinter: A Python library for building graphical user interfaces (GUIs).
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CHAPTER 1: INTRODUCTION

Geospatial technology has become a crucial component in a variety of industries, including
urban planning, agriculture, telecommunications, and environmental management. The ability
to process and analyze geospatial data is essential for making informed decisions and
optimizing processes. During my internship at Magnasoft Consulting India (P) Ltd., a leading
provider of geospatial solutions, | had the opportunity to engage in this dynamic field and
contribute to real-world projects. Throughout this internship tenure, I undertook the role of a
junior software developer, tasked with developing and implementing solutions tailored to
address specific challenges within the realm of geospatial technology.

Magnasoft

Fig 1.1: Magnasoft logo
About the Company:

Magnasoft Consulting India (P) Ltd. is a premier provider of geospatial solutions across
various sectors such as urban planning, agriculture, telecommunications, and environmental
management. Founded in 2000, Magnasoft has emerged as a trusted partner, delivering
innovative software development, data analysis, and consulting services tailored to clients'
needs. With a dedicated team and a commitment to advancing geospatial technology,
Magnasoft continues to lead the industry, transforming businesses and promoting sustainable

development globally.

Overview of Internship Experience:

During my tenure at Magnasoft Consulting India (P) Ltd., I had the privilege to work on a

diverse range of projects spanning software development, image processing, machine
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learning, and geospatial mapping. As a junior software developer, my role was to develop
and implement solutions that addressed specific challenges within the scope of geospatial
technology. These projects served as catalysts for my professional growth, offering hands-on
experience and invaluable insights into the practical applications of geospatial technology

across various domains.

Project Highlights:

During my internship at Magnasoft Consulting India (P) Ltd., | engaged in diverse projects
spanning software development, image processing, machine learning, and geospatial
mapping. Through Python scripts, | enhanced the company's multimedia data capabilities by
focusing on tasks like metadata extraction and image conversion. | also contributed to
machine learning projects, including car segmentation and potato disease identification.
Additionally, | utilized tools like Leaflet for geospatial mapping, gaining valuable insights

into practical applications and reaffirming my interest in the field.

Objective of the Report:

The objective of this internship report is to provide an overview of my work at Magnasoft
Consulting India (P) Ltd., detailing projects, methodologies, and outcomes. Structured into
distinct chapters, it sheds light on geospatial technology's practical applications and
significance in fostering innovation. This introduction sets the stage for exploring my

contributions and learnings during my tenure.

Overall, this internship allowed me to apply my academic knowledge to practical challenges
and gain hands-on experience in a professional environment. | am grateful for the opportunity
to work with talented professionals at Magnasoft and look forward to building on this

experience in my future career.
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CHAPTER 2: LITERATURE SURVEY

Geospatial technology, image processing, and machine learning are rapidly evolving fields
with a wide range of applications. In this chapter, | will review key literature and studies that
provide context for the projects | worked on during my internship at Magnasoft Consulting
India (P) Ltd. This survey will cover topics such as geospatial data processing, metadata

extraction, image format conversion, machine learning algorithms, and geospatial mapping.

Geospatial Data Processing:

Geospatial data processing involves capturing, analyzing, and visualizing geographic
information using Geographic Information Systems (GIS). GIS is crucial for tasks like urban
planning, environmental monitoring, and infrastructure management (Smith et al., 2021).
During my internship, | utilized GIS frameworks to detect and map telecom machines in

satellite images, aligning with infrastructure planning objectives (Jones and Roberts, 2022).

Image Processing and Metadata Extraction:

Image processing involves manipulating digital images for information extraction or format
conversion, often utilizing Python libraries like PIL and OpenCV. Research by Williams et
al. (2020) highlights image metadata extraction's significance for geospatial mapping and
forensic analysis. In my internship, | developed Python scripts to extract metadata from
images and convert JFIF files to PNG. These tasks necessitated knowledge of image formats
and their contained metadata. Studies by Lee and Kim (2019) provided insights into image

processing and metadata extraction techniques.

Machine Learning in Geospatial Applications:

Machine learning, particularly deep learning, has transformed geospatial analysis, with
models like CNN and YOLO leading in object detection. Brown and Johnson (2023) explore

their use in satellite image analysis. During my internship, | utilized machine learning for car
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segmentation, potato disease classification, and telecom machine detection in satellite

images. These models highlight machine learning's versatility in complex data analysis.

Geospatial Mapping and Visualization:

Tools like Leaflet enable the creation of interactive maps, enhancing spatial data
visualization. Clark and Davis (2021) stress the significance of user-friendly interfaces in
geospatial applications, enhancing decision-making. During my internship, I utilized Leaflet
to map telecom machines and determine the shortest path between them. This approach,
informed by studies on geospatial mapping, highlighted the utility of interactive maps in data

analysis.

Overall, the literature survey provided a solid foundation for my internship projects, offering
insights into current trends and best practices in geospatial technology, image processing, and
machine learning. The research | consulted helped guide my work at Magnasoft Consulting
India (P) Ltd., ensuring that my projects aligned with industry standards and academic

research.
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CHAPTER 3: PROJECT DESCRIPTION AND METHODOLOGIES

In this chapter, the various task performed during the internship will be detailed along with

the methodologies employed for their execution.

Metadata Extraction:

The first task focused on extracting metadata from various types of images. The process
involved utilizing Python scripts to access metadata embedded within image files. Different
methods were employed depending on the file format, with specialized scripts developed for
handling TIFF files. These scripts utilized libraries such as Python Imaging Library (PIL) and
Exchangeable Image File Format (EXIF) to extract metadata attributes such as image
dimensions, color space, and creation date. Examples of extracted metadata were analyzed to

understand their significance in geospatial data analysis.

Document Document Document

Metadata
Extraction

Metadata
Repository

Retrieval
Facilities

Fig 3.1: Metadata Extraction

Video Processing Solutions:

The video processing tasks aimed to enhance the usability of multimedia data for analysis. It
involves extracting individual frames from videos, enabling frame-by-frame analysis. Python,
along with the OpenCV library, was utilized for these tasks, ensuring efficient processing and
accurate results. Below are screenshots of the code snippets used for video processing tasks,

demonstrating the implementation of frame extraction.
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video_to_frames(video path, output_path):

cap = cv2.VideoCapture(video path)

if s.path.exists(output_path):
os.makedirs(output path)

frame_index = 8
while cap.isOpened():
ret, frame = cap.read()
if s
br

if frame index % 5 == @:
frame_name _{frame_index}.j
frame_path = os.path.join(output_p frame_name)
mwrite(frame_path, frame)
frame ex += 1

cap.release()

video path =
output_path
video_to_frames|(v

Fig 3.2: Code snippets of video processing

Geospatial Mapping Integration with Leaflet:

In this subsection, the integration of Leaflet for geospatial mapping purposes within the
project's methodologies is discussed. Details are provided on how Leaflet was utilized to
enhance spatial visualization and analysis, particularly in tasks such as telecom machine

detection and shortest path mapping.

Project Operations Map

S

Fig 3.3: Example of Geospatial mapping using Leaflet




Madhav Institute of Technology & Science, Gwalior (M.P.)

Deemed to be University
NAAC ACCREDITED WITH A++ GRADE

Machine Learning Model Development:

Machine learning models were developed to automate tasks such as car segmentation and
potato disease classification. These models utilized datasets of labeled images to learn
patterns and make predictions. Various machine learning algorithms and frameworks,
including TensorFlow and PyTorch, were employed to train and evaluate the models. The
training process involved fine-tuning model architectures and optimizing hyperparameters to

achieve high accuracy.

Hardware Used:

Components Description

GPU A408Q

CPU Intel Core i7-10700K
RAM 32 GB DDR4
Storage 1TB SSD (NVMe)

Table 3.1: Hardware Used

Software Used:

Components Description

Programming Language Python

Machine Learning Libraries TensorFlow, PyTorch, Scikit-learn
Integrated Development Environment Jupyter Notebook

(IDE)

Data Processing Tools NumPy, Pandas, OpenCV
Visualization Tools Matplotlib, Seaborn, Plotly
Version Control Git, GitHub, GitLab

Operating System Windows 10

Table 3.2: Software Used

Image Resizing and Corruption Handling

Image resizing and corruption handling were essential tasks to ensure the usability of image
data. A Tkinter application was developed to resize corrupted images, providing a user-
friendly interface for resizing images while preserving aspect ratios. Additionally, efforts

were made to convert Python scripts into executable files, enhancing accessibility and
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usability. Examples of resized images and their comparison before and after resizing were

analyzed to assess the effectiveness of the resizing process and its impact on image quality.
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CHAPTER 4: RESULTS AND ANALYSIS

This chapter presents the results obtained from the implementation of various projects during

the internship and provides an analysis of these results.

Metadata Extraction Results:

The metadata extraction process yielded promising results, with metadata successfully
extracted from a variety of image formats, including JPEG, PNG, and TIFF. The Python
scripts developed for metadata extraction proved to be efficient and reliable, allowing for the
extraction of essential attributes such as image dimensions, geo location, and creation date.
The extracted metadata provided valuable insights into the characteristics of the image data,

facilitating better organization and management of geospatial datasets.

S+ Date & Time: 2011:03:04 16:43:05
GPS Latitude in degress: 46.55117994999218
Latitude: (46.8, 33.8, 4.247819971870605)
GPS Latitude Ref: N
GPS Longitude in degrees: 6.679627548897212
Longitude: (6.0, 49.0, 46.659176829962545)
GPS Longitude Ref: E
GPS Track: 127.78132992327366
Make: Canon
Model: Canon DIGITAL IXUS 120 IS
Scene Capture: Standard

Fig 4.1: Result of Metadata extraction
Video Processing Outcomes:

The video processing tasks resulted in significant improvements in data usability and
analysis. The extraction of individual frames from videos enabled frame-by-frame analysis,
leading to deeper insights into temporal patterns and trends. Extracted video frames were

analyzed to assess the quality and accuracy of the processing methods.

Geospatial Mapping Analysis with Leaflet:

This subsection delves into the analysis of geospatial mapping outcomes facilitated by Leaflet

integration. It explores how Leaflet was instrumental in visualizing spatial distributions,
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model predictions, and other geospatial data, providing insights into the effectiveness and

accuracy of the implemented solutions.

Project Operations Map

Fig 4.2: Result of Geospatial mapping using Leaflet

Machine Learning Model Performance Analysis:

The performance of machine learning models developed for car segmentation and potato
disease classification was evaluated based on various metrics such as accuracy, precision,
recall, and F1-score. The models demonstrated high accuracy in identifying cars and
classifying potato diseases, indicating their effectiveness in automating these tasks.
Performance evaluation on separate test datasets confirmed the robustness and
generalizability of the models. Examples of model predictions and evaluation metrics were

analyzed to assess model performance and identify areas for improvement.

10
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Fig 4.3: Result of Model training

Image Resizing and Corruption Handling Evaluation:

The image resizing and corruption handling processes were evaluated based on the quality
and usability of the resized images. The Tkinter application developed for image resizing
proved to be intuitive and user-friendly, allowing for easy resizing of images while
preserving aspect ratios. Additionally, the conversion of Python scripts into executable files
improved accessibility and usability, enabling non-technical users to utilize the resizing
functionality. Examples of resized images were assessed to ensure that the resizing process

did not degrade image quality or introduce artifacts.
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CHAPTER 5: CONCLUSION

My internship at Magnasoft Consulting India (P) Ltd. has been a transformative experience,
providing me with invaluable insights, skills, and opportunities for growth in the dynamic
field of geospatial technology. Throughout this journey, | have had the privilege to work on
diverse projects spanning image processing, machine learning, and geospatial mapping, each

contributing to my professional development in unique ways.

As | conclude this internship report, | reflect on the knowledge gained, the challenges
overcome, and the contributions made during my tenure at Magnasoft. From developing
geospatial data processing pipelines to implementing machine learning models for object
detection, each project has not only honed my technical expertise but also deepened my

understanding of real-world applications of technology.

Moreover, this internship has provided me with invaluable lessons in project management,
teamwork, and communication. Collaborating with talented professionals and engaging in
cross-functional teams has broadened my perspective and enhanced my ability to work

effectively in diverse environments.

Looking ahead, | am confident that the skills and experiences gained during this internship
will serve as a solid foundation for my future endeavors. I am grateful to Magnasoft
Consulting India (P) Ltd. for providing me with this enriching opportunity and to all those

who have supported and guided me along the way.

In conclusion, this internship has been a journey of growth, learning, and discovery, and | am
excited to apply the knowledge and skills acquired here to make meaningful contributions in

my future career endeavors.

12
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ANNEXURE-1
LEARNING OUTCOMES

During my internship at Magnasoft Consulting India (P) Ltd., I acquired valuable knowledge
and skills that have significantly contributed to my professional development. The following

learning outcomes highlight the key insights gained from this experience:

e Advanced proficiency in Python programming and utilization of libraries such as PIL,

OpenCV, TensorFlow, and Keras.

o Comprehensive understanding and application of geospatial technologies, including

GIS, remote sensing, and mapping tools.

e Knowledge and implementation of machine learning algorithms for tasks such as

object detection, classification, and segmentation.

o Efficient project management skills encompassing planning, execution, and

monitoring of multiple projects.

o Effective communication and collaboration with cross-functional teams for project

SUCCeSS.

e Strong problem-solving abilities and innovation in developing novel solutions to

complex challenges.

15
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ANNEXURE-2
DAILY DIARY
Duration
Week Start date — End date Progress of Internship/ Project

(DD/MMIYY) -

(DD/MMIYY)
Week - 1 | 15/2/2024-21/2/2024 Develop Python scripts
Week - 2 | 22/2/2024-28/2/2024 Learn about machine learning models
Week - 3 | 29/2/2024-6/3/2024 Learn about machine learning models
Week - 4 | 7/3/2024-13/3/2024 Data Processing
Week -5 | 14/3/2024-20/3/2024 Environment setup
Week - 6 | 21/3/2024-27/3/2024 Model implementation and training
Week - 7 | 28/3/2024-3/4/2024 Database creation using PostGre
Week - 8 | 4/4/2024-10/4/2024 Develop exe file using Tkinter
Week - 9 | 11/4/2024-17/4/2024 Develop routing algorithm using Leaflet
Week - 10 | 18/4/2024-24/4/2024 Model training
Week - 11 | 25/4/2024-1/5/2024 Optimize model
Week - 12 | 2/5/2024-8/5/2024 Dasboard design
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ANNEXURE-4
OFFER LETTER

é

Internship Offer
|etter_Bhavya Gupta Inbox

Ashitha M 13 Feb @
to me, Abhay v
Dear Bhavya,

| hope this email finds you well. Following our recent
discussions, we are delighted to offer you the position
of "Junior Software developer-Internship” at
Magnasoft Consulting India Private Limited.

Kindly find the attached Internship Offer letter for your
reference.

To formalize your acceptance of this offer, kindly reply
to this email and attach the Internship Offer Letter

Please ensure that you sign the Internship Offer letter
and share a scanned copy with us for our records.

Should you have any questions or require further
clarification, please do not hesitate to contact me.

We are excited about the opportunity to have you join
our team and look forward to welcoming you aboard.

Ashitha M magnasoft.com

Senior Executive-
Talent Acquisition

+91 9739775611

Offices: USA | UK |
Netherlands

Global Head Office:
Bangalore, India Transformational
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