Office of International Relations
Indian Institute of Technology Kharagpur
Kharagpur - 721 302
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Ref: 1867/2023/0IR Date: 12.05.2023

Subj: Request from student for approval to join the Melbourne India Partnership
Academy (MIPA) Joint Doctoral Degree Programme between IIT Kharagpur and
University of Melbourne

Anita Gautam (21IDg1R02), Ph.D student from Ranbir and Chitra Gupta School of Infrastructure
Design & Management (RCGSIDM) had put forward an application in November, 2022 to join the
MIPA Joint Doctoral Degree Programme.

While she had submitted the hard-copy application to Dean OR & AA on 10t Nov, 2022 (Flag -1),
her application did not reach the Office of International Relations and consequently, the
application could not be placed for final selection for the programme. However, the academic
section issued issued an NoC based on the approval of DeanFoEA on 17.11.2022.

Since the regular process for selection has not been followed, the student was adviced by AdeanIR
& R to re-submit the application with necessary details for recommendation.

The student has now re-submitted a written request, to allow her to join the MIPA Program along
with all necessary documents. Her application includes the following documents:

1. Cover letter giving all details of the intended application. Along with student’s details.
This is to be signed by Faculty Mentor and Head/Concerned Dean.

2. Filled up Prerequisite Form

3. NoC from Faculty Mentor and Head/Concerned Dean

4. Letter to Faculty mentor Requesting permission to join the JDP, giving details of your
intended research and activities. This letter will have to be signed by the applicant

5. Letter of Support from Faculty Mentor, routed through HoD/Concerned Dean

6. Letter of Support/or email and acceptance of Host Mentor expressing willingness to
mentor the student

7. Student transcripts (downloaded from ERP and hard copy prints)

8. Letter from Fac. Mentor at IITKGP stating that all medium of instruction and
examination is conducted in English. Therefore the English language requirement may be
waived.

9. Filled up DSC recommendation form

10. Completion of Registration Seminar for specific cases.

11. Individual Graduate Record Agreement

The IITKGP JDP Evaluation Committee is requested to review this application and provide
comments regarding approval or otherwise.

Sincerely,

\‘1;\05‘101% |

(IR Executive)
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Date: April 27, 2023
To,
Associate Dean (International Relations and Ranking)
Indian Institute of Technology, Kharagpur

RE: Joint Doctoral Program (MIPA)

Dear Sir,

I, Anita Gautam (21ID91R02), a Ph.D. student in the Ranbir and Chitra Gupta School of
Infrastructure Design & Management (RCGSIDM) at [IT Kharagpur, intend to apply for the Joint
Doctoral Program — at the University of Melbourne and Indian Institute of Technology Kharagpur
that provides an opportunity for active research collaboration. It will provide me with an exclusive
opportunity to work in both institutions on research jointly developed by both home and host
supervisors and mentored by a joint advisory committee consisting of academics from the
University of Melbourne and IIT Kharagpur during my candidature hence earning a dual degree
accredited both in India and Australia.

Dr. Jagannath Aryal from the University of Melbourne encouraged me to apply for MIPA.
Therefore, I am willing to undertake research at UoM as part of the requirements under the
proposed host supervisor, if offered a place as a MIPA student.

Technical Details of the proposed joint research have been enclosed as a research proposal. This
research will be helpful to examine the Spatio-temporal pattern of urbanization in India and its
effects on the environment.

My current CGPA is 8.8 for all five subjects at II'T Kharagpur during the doctoral coursework, that
satisfies the criteria of a minimum GPA of 8.5 for the Joint Dual Doctoral program. Earlier, my
under graduation (B.Tech degree) was in Electronics & Communication, and Post Graduate
(M.Tech) degree in Remote Sensing from Banasthali Vidyapith, Rajasthan being awarded a Gold
Medal.

Therefore, I declare that I would abide by all relevant rules of [IT Kharagpur, the University of
Melbourne, and the Joint Dual Degree Program.

Your Sincerely,

Nﬂn-%w \fzaze,

Anita Gautam

Through Roll Number — 21ID91R02

tof. Bharath H. Aithal
Thesis Advisor (IIT Kharagpur)
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P.S.: List of documents attached:

a)
b)
c)
d)
e)
f)
g)

y

Cover letter to Associate Dean - International Relations and Ranking
Application for Registration

Research Proposal

Statement of Purpose

Transcript(s): Doctoral Training, Post Graduate Degree, Undergraduate, XII, X
Degree Certificates

Request Letter for NOC from Associate Dean - International Relations and Ranking
through Supervisor and Chairperson

Request to Joint Doctoral Program with Partner University through Supervisor
Letter of Recommendation — Both Supervisors

Copies of Doctoral Transcripts

Letter of Request for English Language Requirement

Certificate of English from academic

m) DSc approval form of Registration

n)
0)

Completion of the Registration form — IIT KGP

Graduate Researcher Agreement
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B Dean (Outreach and Alumni Affairs) November 10, 2022
Indian Institute of Technology, Kharagpur

Subject: Request to join the MIPA Dual Doctoral Program

I am Anita Gautam (211D91R02), a Ph.D. student enrolled in the Ranbir and Chitra Gupta School
of Infrastructure Design & Management (RCGSIDM) at IIT Kharagpur, intend to apply for Joint
Doctoral Program - University of Melbourne and IIT KGP that provides an opportunity for active
research collaboration. It will provide me with an exclusive opportunity to work in both institutions
on research jointly developed by both home and host supervisors and mentored by a joint advisory
committee consisting of academics from the University of Melbourne and IIT Kharagpur during
my candidature hence earning a dual degree accredited both in India and Australia.

Dr. Jagannath Aryal from the University of Melbourne has been taking the time to discuss the joint
research proposal via videoconferencing and encouraged me to apply for MIPA. Therefore, [ am
willing to undertake research at UoM under the proposed host supervisors, if offered a place as a
MIPA student.

Technical Details of proposed joint research have been enclosed as a research proposal. This
research will be helpful to examine the Spatio-temporal pattern of urbanization in India and its
effects on environment.

My current CGPA is 8.8 for all five subjects at IIT Kharagpur during the doctoral coursework
which satisfies the criteria of a minimum GPA of 8.5 for the Joint Dual Doctoral program. Earlier,
my under graduation (B.Tech degree) was in in Electronics & Communication and Post Graduate
(M.Tech) degree in Remote sensing from the Banasthali Vidyapith, Rajasthan with being awarded
a Gold Medal.

I, therefore, state that I am eligible for applying for the program and, if admitted, will abide by all
relevant rules of IIT Kharagpur, the University of Melbourne, and the J oint Dual Degree Program.

Your Sincerely,

Anita Gautam
Roll Number — 21ID91R02
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Prof. Bharath H Aithal —
Thesis Advisor (IIT Kharagpur) :

Through,
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SterfOre (& sred. U over) ST
Indian Institute of Technology Kharagpur
Academic (PGS&R) Section

No. IT/Acad(PGS&R)/F.11/2/21ID91R02
Date: 23.11.2022

The undersigned is to convey that on the recommendation of the Head of the School, the Dean (FoE&A)
has permitted Ms. Anita Gautam (Roll No. 211D91R02), a Research Student in Ranbir and Chitra Gupta
School of Infrastructure Design and Management (RCGSIDM) to apply for Melbourne India
Postgraduate Academy (MIPA) Dual Doctoral Degree Programme for which she will be visiting the
University of Melbourne, Australia during the period from December 01, 2022 under following
conditions.

If selected, final no objection certificate will be issued to Ms. Anita Gautam and she will be guided by the
following conditions:
1. The period of her stay in Australia will be treated as leave without Institute Assistantship.

2. On expiry of leave Ms. Anita Gautam has to rejoin the Centre and submit her joining report
through proper channel.

3. There will be no financial involvement on the part of the Institute for her visit abroad.

4. The Institute has no objection if she applies for visa for the purpose.

39 gﬁl?ﬁ%ﬁ' (—‘?r&i%) / Deputy

Ggistrar (Academic)

To
Ms. Anita Gautam (Roll No. 21ID91R02)
Through: Head, Ranbir and Chitra Gupta School of Infrastructure Design and Management (RCGSIDM)

Copy to:

1. Head, Ranbir and Chitra Gupta School of Infrastructure Design and Management (RCGSIDM)
2. Personal file

(/,7/ Mhisoerels Deon C/ﬁ/







To
Dean FOE&A

Re: Application for MIPA Dual Doctoral Program

This is regarding my intended interest in applying for the Dual Doctoral degree offered by IIT
Kharagpur and the University of Melbourne. As per the instructions, I would need a No objection
approval for the application. Therefore, I have included the letter which requires your signature of
approval.

Request your kind approval for the same

Thanking You,

Yours sincerely,
Anita Gautam

Nedda Gadem

Through, A\« »Q \E\U\QU&Q‘
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INDIAN INSTITUTE OF TECHNOLOGY KHARAGPUR

Application for Registration toII TKGP-University of Melbourne Joint Doctoral
Program

Instructmns for ﬁlllng thlS form

e A A P TN AT D T

v Please treat all flelds as mandatory Inwmplete apphcatlon wﬂl not be consuiered In case any ﬁeld
is not applicable then please put ‘NA.

1. APPLICANT’S DETAILS: Please provide your name and date of birth as per your passport.

Name (as in ID card) Anita Gautam
Date of Birth 16" October 1997
Place pf Birth Agra
Nationality Indian

| Photo ID Proof Aadhar Card

2., Dept./School/Center Details:

[ D/S/C Ranbir and Chitra Gupta School of Infrastructure Design and

Management (RCGSIDM)

Applicant Roll No. 21ID91RO2

No. of months spent in the Ph.D Programme at Fifteen Months

IITKGP

Name of P1 Dr. Bharath H. Aithal

Email ID of PI bharath@infra.iitkgp.ac.in

Contact Number(s) of PI +91-3222-214944

2. APPLICANT’S CONTACT DETAILS: Please provide your current email and phone details

[TITKGP Email Address gautama076@kgpian. iitkgp.ac.in

Alternate Email Address (if any) gautama076@gmail.com

Contact Number (with country +919599802129
code)

Alternate Contact Number +918861551265
e

F’lease provide your current mailing address:

Country India
Address Line 1 Sister Nivedita Hall of Residence (SNVH)
Address Line 2 Indian Institute of Technology
Address Line 3
Suburb/Town Kharagpur
State West Bengal

| Postcode 721302

3. ACADEMIC QUALIFICATIONS/ EDUCATIONAL DETAILS: Start with most recent. Please
include any ongoing programime







GPA Maximum Major/ Transcripts
Name of (or GPA scale Specialisation/ /
~ | Sl the School/ Year Of: equivalent) (or subjects Grade Card
College/ Completio :
no | Degree/ Uni ‘ equivalent)
B niversity n
n/expected
1. Ph.D. [T Kharagpur 2025 3.62 4.0 Infrastructure Design Attached
2. M.Tech Banasthali 2020 8.53 CGPA 10 Remote Sensing “Attached
Vidyapith
3. | B.Tech Banasthali 2018 7.20 CGPA 10 Electronics & Attached
Vidyapith Communication
4. 10+2 Rajkamal kanya 2014 8.4 CGPA 10 PCM Attached
Inter College,
Agra
5. 10 Rajkamal kanya 2012 8.55 CGPA 10 All subjects Attached
Inter College,
Agra
4. ACADEMIC PUBLICATIONS: YOU MAY ADD MORE ROWS IF REQUIRED
SL | Title of Conference Paper/ Journal Paper/ Book Author(s) Publication
No | Chapter/ Book Details
(Publisher,
Volume no.,
Pages, Year)
1| Flood Mapping Using Sentinel-1 SAR Images and Google Earth Engine: Case| Jain, S., Gautam A.| Publisher- Springer,
Study of Odisha State, India. Chaudhary, A., Soni, C., &Volume no- 1424,
Sharma, C. Pages — 10 (455- 464), year
. 2022 |

7. ADDITIONAL DETAILS OF YOURSTUDY AT IIT KHARAGPUR:

Project Details

Proposed Title

Urban land use land cover change modelling using
multi-source remote sensing data fusion

Research Topic Description (Maximum 300 words)

Attached

Statement of Purpose (Maximum 750 words)

Attached

8. Have you identified a potential mentor/supervisor at the Partner Ins

YES v NO

If you have answered YES to the Q# 8 above please provide details

titute?

Principal Supervisor

Dr. Jagannath Aryal

Contact information

Swanston St, Parkville

iacannath.aryal@unimelb.edu.au, 06, 6310, Melbourne Connect 1700







9. Please provide names and contact of 2 referees:

1. Dr. Bharath H. Aithal

Ranbir and Chitra Gupta School of Infrastructure Design and Management, [IT Kharagpur, 721302, India)
Phone: +91-3222-284944

Email: bharath@infra.iitkgp.ac.in

2, Prof. P.K Joshi

School of Environmental Sciences

Jawaharlal Nehru University (JNU), New Delhi.

Phone: 011-26704323

L Email: pkioshiQ?@hotmail.com/ pkjoshi@mail.jnu.ac.in .

DECLARATION

All Information shared by me is complete and correct to the best of my intention. I understand that
falsifying any information may result in my application for registration to the JDP being cancelled.

Anita Gautam

.........................

Student Name and signature







Urban land use land cover change modelling
using multi-source remote sensing data
fusion |

Doctoral Research Proposal

Anita Gautam

(21ID91R01)

Ranbir and Chitra Gupta School of infrastructure design and
Management

Indian Institute of Technology Kharagpur

I | Anita Gautam (211D91R02)




1. Introduction

Due to the tremendous expansion in the global population and the irreversible influx of people
from rural to urban regions, cities all over the world are experiencing enormous growth now. Rapid
urbanization will be one of the most significant challenges to human well-being and the global
environment in the future decades. The worldwide population is expected to rise by approximately
8.5 billion in 2030, 9.7 billion in 2050, and 10.9 billion in 2100 as shown in a United Nations
assessment in 2019 (Chatterjee & Majumdar, 2022). Urbanization leads to the expansion of an
urban region and is a multi-faceted phenomenon that involves socioeconomic development, related
land use, land cover variations, population trends, and environmental responsibilities (Seto et al.,
2011, Zhang et al., 2020,).

Urbanization has a variety of environmental consequences, including the fragmentation of natural
regions, changes in biodiversity and ecosystems, changes in air and water quality, and depletion
of natural resources. It is one of the most major and irreversible Jand use and land cover changes
occurring at an alarming rate throughout the planet. (Sharma & Joshi, 2013). If not managed
cffectively, this rapid urban population growth could result in major socio-economic imbalances
that are difficult to address. On the other hand, well-planned and managed urbanization boosts a
country's economy and gives inhabitants increased work opportunities, education, and medicine
(Pathiranage et al., 2018).

Since the 1990s, India, the world's second-most populated nation, has experienced a high level of
urbanization. The development action plans for urban centers in India are mostly motivated by
economic prospects (Basu & Das, 2021). According to the 1901 census, the urban population was
11.4%, but by 2011 it had expanded to 31.2%. Mumbai is expected to have a population of 25
million by the end of 2015, Hyderabad, Chennai, and Bengaluru cach have a population of 10
million, Kolkata (16 million), and Delhi (16 million). By 2030, 40.8% of India’s population will
have moved to the city (Lahariya, 2008, Franco et al., 2017).

One issue that has significantly influenced urbanization is that of Land cover change. Changes in
city land cover characteristics cause suburban areas’ development (Rana & Sarkar, 2021). Rapid
urbanization and land use land cover transformations will continue to occur across Space and time,
although it is also vital to safeguard land resources by using crucial strategies and spatial
information (Das & Angadi, 2021). Monitoring the current and future urban LULC variability is
extremely significant because planners can design sustainable land and environmental
development policies (Yin et al.,2011). Data from a variety of satellite missions including Landsat,
Cartosat, Sentinel, and many more, are utilized to detect the unplanned growth of urban areas.
With high or moderate-resolution optical sensors, it is difficult to create multi-temporal LULC
maps of -regions with frequent weather conditions and shadows cast by high buildings
(Venkatachalaperumal et al., 2016; Kalura et al., 2021). To address these challenges, synthetic
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aperture radar-based microwave remote sensing can play important role in the mapping of urban
growth. (Kalura et al., 2021; Parida and Mandal, 2020). Data collected using a microwave sensor
makes use of the texture and structure of items as well as their dielectric properties, while data
received using an optical sensor makes use of the structural, biological, and chemical qualities of
objects (Pereira et al., 2018). Researchers have discovered that the combination of optical and
radar imaging has been demonstrated to be useful in identifying building density (Dell’Acqua &
Gamba, 2003), differentiating between formal & informal settlements, and accurately detecting
towns and cities.

1.1 Need and Motivation

Urbanization is still facing some difficulties in developing nations, such as urban growth at the
edges of cities, an increase in population, migration, and changes in natural ecosystems (Campbell
and Corvalan, 2007). The government and planning agencies are often not able to comprehend the
growth of urban areas, making it necessary to recognize patterns of urban growth to put mitigation
actions in place. It has been observed in Indian cities that urban management systems have been
extremely influenced by economic reform and rapid industrialization with many urban policy
measures including INNURM (2005), AMRUT (2015), PMAY (2015), Smart city mission (2015),
and other proposals for urban development, that have had a substantial effect on spatial changes
in the metropolitan areas and have contributed to polarized growth within cities (Shaw & Das,
2018). Decisions made will be made easier with timely and reliable information about the changing
land cover of growing cities. Policymakers, managers of resources, and scientists are concerned
about this. Furthermore, the information provided can be used by the United Nations to develop
Sustainable Development Goals (SDGs) that are specifically aimed at developing countries. It is
the goal of SDG Goal 11 to make cities safer, more resilient, and sustainable, to achieve this, a
comprehensive understanding of growth rates and expansion patterns is required (Shrestha et al.,
2021).

Researchers have consistently used different sensor data to identify, connect, quantify, validate,
and predict the negative consequences of urban growth on the environment. As a result, they have
béﬁ?n able to provide real-time solutions to the challenges that rising megacities face. In this
context, by combining data from multiple sensor sources, modeling of land-use change can be used
to examine the spatiotemporal patterns of urbanization in India and its effects on nearby
environments.

2. Literature Review

This section provides a brief explanation of the literature review on urbanization, land use and land
cover, and the fusion of optical and microwave data used in urban studies in India and around the
world.

2.1 Urbanization

Urbanization refers to the development of an urban area in response to a broad range of economic,
political forces, and social as well as to the geographic location of the community. It also stimulates
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the development of recreational areas, residential areas, infrastructure, and other public facilities
for agriculture in the vicinity of the city (Yousafzai et al., 2022). Around half of the world's
population currently lives in cities (Grimm et al., 2008). As the population of cities grows,
urbanization affects the periphery in particular, which extends further into towns and rural areas
(Heider et al., 2018).

According to numerous studies, there is a strong correlation between the urbanization and
economic outcomes of a region, which determines the economy and basic needs of a city.
However, if urbanization exceeds the maximum capacity of an arca without being planned for
basic amenities and natural balance, this can have detrimental effects on both people and the
environment (Chen et al., 2014; Dociu, 2012).

When urbanization occurs unplanned, it leads to uncontrolled growth of urban areas, resulting in
a decline in landscapes including water bodies, deserted areas, and vegetation that are uninhabited
(Aithal et al., 2017). Rapid industrialization and urban land expansion (Huang & Zhang, 2022) are
projected to have detrimental effects on land use land cover, leading to expansion of the city limits
and-the-formation of huge urban centers (Vinayak et al., 2022).

2.2 Land use/Land cover (LULC)

In past few centuries, the growth of human population and consequent sustainable growth have
altered the land cover of the earth. Land cover can be described as the biophysical properties of
the earth’s surface such as water, forest, soil, vegetation, buildings and other physical features of
the earth (Zurqani et al., 2022), that can be directly visualized from the space-based sensors
(Lillesand et al., 2015). In terms of Jand use, this refers to the way in which land is utilized by
human and their surroundings, usually with a focus on its function as a natural resource for
environmental purposes (Regasa et al., 2021).

In response to rapid urbanization, natural grounds, marshes and farm areas are turned into building
constructions (Yu et al,, 2011), which indicates the importance of monitoring land use land cover
changes for local and tegional city planning studies (Mundhe et al., 2014). It has taken several
centuries for these LULC changes to occur because of the pressures of the increased migration,
expanding population and the socio-economic activities (Nimish et al., 2018).

As previous studies revealed that urban areas contain a wide variety of land cover types, pattern
of urban features, shape, making them a very complex landscape. Obtaining accurate, current
information about urban land cover is a difficult undertaking, but on that is vital to urban planning,
policymaking and environment protection. In recent years, remote sensing technology has enabled
land use land cover change to obtain richer data (Ban et al., 20 14). By combining optical and radar
data, we are able to obtain additional ground object information, thereby enhancing the land use
land cover (Wu et al., 2022).

2.3 Fusion of microwave and optical data
Image fusion strategy| analyzes the data from multiple sensors t0 obtain a more accurate detection
and identification results which is not possible with a single sensor. It is also used for improving
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various image processing steps such as geo-registration, detecting classes and objects, sharpening,
segmenting and detecting image changes (Singh & Tiwari, 2021; Vohra & Tiwari, 2018).
Sensors that are passive provide information on the emissive and reflective qualities of the surface
objects, while sensors that are active provide information about the dielectric properties of objects,
smoothness and texture (Jellouli et al., 2021). Imagery captured with optical cameras is often
affected by nighttime illumination and adverse weather conditions. As opposed to SAR images,
which are insensitive to spectral response, it is more difficult to process the information and
interpret the outputs. Moreover, the interpretability of SAR images is further undermined by
speckle noise (Singh & Tiwari, 2021). Data integration from these two sources will be beneficial
to improvingthe classification of land cover in the future. Table 3 gives a summary of various
studies related to the classification of land use and cover for rapid urbanisation using the fusion of
microwave and optical data. :

Table 3. Literature reviews highlight different adopted methods and their respective outcomes.

Author Inferences T

T. Zhang & Huang, | An analysis of urban impervious surface mapping in rapidly urbanized
2018 areas indicated that there is a tendency to decrease, indicating that the

approach to urban development has been adjusted and provides insight

into the patterns of development of urban areas during their urbanization

process

Fengetal., 2019 | With the modified two-branch network, hyperspectral data and LiDAR

data can be combined effectively, showing increased the accuracy over

traditional methods for urban land-use mapping. ‘

An innovative procedure for the joint use of S1 and S2 data for the

lannelli & Gamba, | mapping of urban extents. This method combines the strengths of both
2019 sensors and produces consistently good results without knowing which

| data source should be used directly.

'2Wang, Yan & Su, | An analysis of urban growth patterns in the Guangdong-Hong Kong-

2020 Macao Greater Bay Area (GBA) of China from 1980 to 2018 shows that
the urban area has grown from 2607.4 km2 to 8243.5 km? between 1980
and 2018.
Lietal, 2020, Ling | A study was conducted on urban mapping using SAR data and a robust
etal., 2021 extractor was developed to work with multi-scale building areas. It was

found that the extractor performed well for multi-scale building areas
with higher overall accuracy.

Lietal., 2020 A new automated method for identifying urban constructed areas has
revealed finer and more accurate extraction of urban built-up that other
traditional methods and is also useful for future urban planning and
program development.

Zhai et. al., 2021 For the annual growth rate analysis, we developed two spatial
heterogeneity layers, built three CA models (AGR-CA, AGRHST-CA,
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- 14 AGRGDT-CA), and found that AGR-C
in terms of landscape pattern.
Two new indices were developed to extr

A achieved the best accuracy

Dey et al., 2021 act built-up areas from full and

dual polarimetric SAR data, which showed that full classification

accuracy is greater than dual polarized, due to higher polarimetric

information in full data.

Feng et al., 2021 Based on the spatial autoregressive model (SAR), three cellular
: automata (CA) models were constructed, and the results demonstrate
that neighborhood size has a significant impact on the proposed models'
performance; however, the proximity between the simulated patterns
and the actual patterns has a minor effect. '

A new model, which integrates artificial fish swarm algorithms (AFSA)

Huang et. al., 2021

and the CA method, for optimizing variables in the urban growth model

shows that AFSA is optimal for solving nonlinear optimization problems

since an initial parameter setting does not affect AFSA parameter

optimization.

Geospatial methodologies have been used to analyze the land change
pattern with pixel-by-pixel transition to predict the future. There was an
insight into the spatial and quantitative results of amount and location
changes with pixel-b -pixel transition.

Utilizing bivariate Moran’s, I and GW

Purswani et. al.,

2021

Wang et al., 2022 R models, we examined the

spatially ~ varying relationships  between land subsidence and

urbanization in Wuhan, indicated that there was a significant and uneven

distribution of land subsidence across the territory.

Kumar et al., 2022 || The use of Sentinel-1 SAR data to assess the extent of urban damage and

' surface deformation in the Kathmandu city region revealed that the built-

‘up areas in the south-eastern and north-western districts were severely

damaged because of high population density and dense built-up areas.

Study of the SAR-based spatial heterogeneity and footprint study of the
Hyderabad metropolitan area, which showed that the southern parts have

Kumari et al., 2022

very high densities, while the northern parts have low densities.

Natural grounds, marshes and farm fields are changing due to urbanization, making accurate
monitoring and mapping of urban growth and its effects essential for sustainable development. The
management of natural resources and the monitoring of the environment both heavily rely on
information about land cover. Due to the quick changes in Jand cover caused by a combination of
human activity and natural processes, precise land cover classification is still difficult to achieve
today. Information about carth features can be obtained from multi-sensors data and im.proved
through data fusion. Jeveral studies have shown that each method is useful, but data fusion can
combine the complementary information found in various types of data, making it easier to
distinguish between different land cover classes. Microwave and optical sensors used in geospatial
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approaches with autonomous algorithms effectively demonstrate greater accuracy over
conventional methods for mapping urban expansion. To develop algorithms and understand the
pattern of urbanization, researchers can greatly benefit from geospatial modeling with the fusion
of multiple sensors.

3. Broad Aim and Objectives
The main aim of the research is understanding the land-use change modelling through
amalgamation of various sensor data sources and ancillary data inputs, this includes: -

g

Task I: Analysis of Multi-Sensor data extraction of temporal urban growth and its comparison.

Task 2: Developing data fusion methods for better segmentation of multi sensors data into
different land use classes.

Task 3: Comparison of improvement with and without ancillary data sources for better pattern
analysis

Task 4: Develop land use change modelling algorithms based on Knowledge-based systems
through developed fused datasets.

Expected outcomes

The proposed research will examine urban dynamics using multi source dataset to establish
the understanding of data as a factor of better accuracy ,
Research will analyse spatio-temporal urban form through data sources and including the
ancillary dataset as it has been shown in various publications that with introduction of
ancillary dataset the accuracy can be improved. This research also proposes to test the
different ancillary data

The Research specifically aims to publish research outcome in the leading scientific
journal(s) modelling of future growth, specific required immediate policy interventions
apart from communicating to the decision makers (through conference publications and
workshops).

Recommendations towards sustainable planning, that are the need of the hour would help
to shape the smart cities in India with sustainable development policies, through meetings
with stakeholders of these urban regions majorly through scientific publications, academic

‘network and regions specific players of development including the government

organizations.
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in the First Division.

In token whereof are inscribed the seal of the Vidyapith

and the signature of the Vice-Chancellor.

GiEiec poafa

Date 5 October, 2018 Vice-Chancellor”







| To,
Associate Dean International Relations & Ranking

Indian Institute of Technology, Kharagpur

Subject: No objection Certificate to apply for MIPA, DDP [IT Kharagpur and University of
Melbourne (Australia). :

Dear Sir,

Ms. Anita Gautam, 21ID91R02 is looking forward to applying for the Joint Doctoral Program at
with University of Melbourne (Australia). She is presently enrolled in the Ph.D. program at the
Ranbir and Chitra Gupta School of Infrastructure Design and Management at [IT Kharagpur.

Through this letter, | have already received consent from Dr. Bharath H. Aithal (my supervisor at
IT Kharagpur) and Dr. Jagannath Aryal from the University of Melbourne for supporting my
MIPA application.

Further, it may be noted that the Ranbir and Chitra Gupta School of Infrastructure Design and
Management has No obj ection regarding the application form.

Sincerely

Name of Mentor

Dr. Bharath H. Aithal

Through:
HOD/ /H%W@fi’ ";—‘rpf Di_‘.ip Kumar ml?ﬁ(p//]‘/ —_

Through: Ra hool of
Inf : “iznagement

</ 7T Kharagpur

Dean of FoOEA
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Indian Institute of Technology Kharagpur

Request to Joint Doctoral Program with Partner University
(University of Melbourne)

From:

Anita Gautam
Research Scholar
Ranbir and Chitra Gupta School of [nfrastructure Design & Management

Indian Institute of Technology, Kharagpur mp——

To: W
__DrBharath H. Aithal -

Assistant Professor
Ranbir and Chitra Gupta School of Infrastructure Design and Management
Indian Institute of Technology (IIT), Kharagpur

Subject: Request to join the Joint Doctoral Program at the University of Melbourne
Dear Sir,

1, Anita Gautam, Roll #21ID91R02, Research Scholar at the Ranbir and Chitra Gupta School
of Infrastructure Design and Management, [IT Kharagpur, am presently working under the
supervision of Dr. Bharath H. Aithal in the area of Landscape Modelling. I am interested in '
applying for the Joint Doctoral Program between [ITKGP and the University of Melbourne: If
selected, I hope to work in the area of Urban land use land cover change modelling using
multisource remote sensing data fusion.

My Mentor at the host University will be Dr. Jagannath Aryal, who has agreed to guide me.
The duration of the studies will be 04 years, out of which 1.5 year(s) would be spent at the Host
[nstitute. I expect to complete data fusion and land use modelling areas of my research during
my stay at the University of Melbourne

Please find enclosed the supporting documents required for the application to the Joint Doctoral
Program. I request your kind approval for joining the program.

Best Wishes

ANITA GAUTAM
M}q (rewnteom.

\Q\ \\\ ROV,
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Ranbir and Chitra Gupta School of Infrastructure
Design and Management (RCG SIDM)

Indian Institute of Technology Kharagpur

E-Mail: bharath@infra.iitkgp.ac.in

s

Kharagpur, West Bengal 721302 /

Bharath H Aithal November 15, 2022

Letter of Recommendation

To Whom It May Concern:

I am pleased to recommend Ms. Anita Gautam for the MIPA joint PhD program. I have observed that she
is extremely talented, knowledgeable, and demonstrates great potential. I have been associated with Ms.
Gautham for a duration of fourteen months. She joined me as a doctoral candidate in August 2021 at the
Indian Institute of Technology Kharagpur.

She has been very prompt with her subjects and classes. She has been associated with certain mini projects
with postgraduate students and has responded to them with ideas and insights from her side. She has worked
hard and diligently on the projects and tasks that were allotted to him. Throughout her Doctoral training
process in the first year of her joining, she worked extremely hard and dedicated a significant amount of
time to learning new things. I found her a hardworking and enthusiastic learner with a zest for learning and
performing at par throughout the time. She displays great interpersonal and communication skills as
demonstrated by her time to time. She puts a great effort into reading relevant literature and discussing
innovative methods with all members, thereby demonstrating research understanding, and teamwork skills.
She showed problem-solving aptitude and worked on coding skills by diligently performing experiments.
He has also excelled in academic requirements that were exhibited during the first year of his Doctoral
Training Program, she went well beyond the institute course requirements of 10 credits with excellent
grades.

Overall, I believe that Ms. Anita Gautam can successfully handle the rigors of the MIPA joint PhD program.

[ therefore confidently and strongly endorse her candidature for the same. Please feel free to contact me if
you need any further information.

Sincerely,

|
Prof. Bharath H. Aithal

Ranbir and Chitra Gupta School of Infrastructure Design and Management
Indian Institute of Technology Kharagpur, West Bengal, India

Dr. Bharath Haridas Aithal
Ranbir and Chitra Gupta School

S\ 4k of Infrastructure Design and Management
Indian Institute of Technology Kharagpur
West Bengal India-721302 '~

5(“‘22_
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~ Dear ITTKgP and The University of Melbourne application processing team,

| am 'providing this support letter to Ms. Anita Gautam for her application /
admission to the joint PhD program under Melbourne India Postgraduate Academy
(MIPA). :

| have been discussing the collaboration through research with Ms. Gautam (PhD
candidate) and Dr. Aithal (IITKgP supervisor). There has been discussion and
interview during which we could assess her ability to do quality research. We both
(ITKgp and Melbourne supervisors) are happy so far with her excellent
performance during the interview process.

After a discussion with Dr. Aithal and Ms Gautam, | came to know that she stood
as first class first and earned a gold medal in her post-graduate coursework.
Therefore, | believe she is an outstanding student in her coursework. In discussion
with the candidate, | could understand that she has a natural curiosity in tackling
the questions intelligently. .

Ms. Anita Gautam would be an excellent addition to the MIPA program, and |
believe she has great potential to excel in the research within the MIPA
environment. | believe we can have a wonderful research team and collaboration
with Dr Aithal and MS. Gautam.

With all above attributes, | have a strong support to her application.

Please feel free to contact me if you need further information.

Thanks and kind regards,

Dr Jagannath Aryal

Senior Lecturer, Digital Infrastructure Engineering

Department of Infrastructure Engineering | Faculty of Engineering and Information Technology -
Melbourne Connect 6310

The University of Melbourne, Victoria 3010 Australia

E:Jagannath.aryal@unimelb.edu.au, M: 0406773870
httos://findanexpert.unimelb.edu.au/profile/865150-jagannath-aryal

Course coordinator: Master of Digital Infrastructure Engineering

National Commission Chair; Remote Sensing and Photogrammetry, SSSI, Australia

I acknowledge the Traditional Owners of the land on which | work, and pay my respects to the Elders,
past and present.







INDIAN INSTITUTE OF TECHN OLOGY KHARAGPUR
STATEMENTS OF GRADE OBTAINED (INTERIM)
IN THE RECOMMENDED COURSEWORK FOR THE RESEARCH PROGRAMME
EADING TO THE DEGREE OF DOCTOR OF PHILOSOPHY

2 Date: 13-10-2022
Roll no: 211D91R0O2

Name: Anita Gautam

Department: RANBIR & CHITRA GUPTA SCHOOL OF INFRASTRUCTURE DESIGN & MANAGEMENT
Date of Joining: 02-08-2021

Session Semester Subject No. Subject Title LTP Credit Grade 7

2021-2022 SPRING Al61002 DEEP LEARNING 3-1-0 4 A
FOUNDATIONS AND
APPLICATIONS

2021-2022 SPRING HS63002 ENGLISH FOR TECHNICAL |  2-2.0 4 X
| WRITING

2021-2022 AUTUMN IDG1002 REMOTE SENSING, GIS AND 3-1-0 4 A
IMAGE PROCESSING IN
URBAN INFRASTRUCTURE
MANAGEMENT

2021-2022 AUTUMN IM60061 APPLIED MULTIVARIATE 4-0-0 4 B
STATISTICAL MODELLING -
[

2021-2022 AUTUMN MEG60353 KNOWLEDGE BASED 4-0-0 4 A
SYSTEMS IN ENGINEERING

N.B.: Not yet completed all requirements for the award of the Ph.D., degree

strar (Academic)/ Assistant

Date of Issue: | B I \0} Lo Checked by Supefintendent (PGS & R) Deputy R
GS&R)

Registrar

2. English is the medium of instruction at al| levels

3. No rank or class or division is awarded. No systeni exists for conversion of letter grades into percentage or marks.

4. The following 7 point letter grade system is used by the Institute to assess a student's performance in a subject

Description Letter Grade Grade point per credit
Excellent EX 10
Very Good A 9
Good B 8
Fair C 7
Average D 6
Pass P 5
Fail E 0

| , | Pake Gewdow-
5. Candidates assigned course work must obtain a grade not lower than 'C" in cach of the subjects,

2\ WaeRk -







11/12/22, 3:09 PM about:blank

}De‘taiis of Student

Roll No : 211D91R02Z  Name : Anita Gautam
Contact Details : Email : gautama076@gmail.com  Phone : Joining Date : : 02 AUGUST 2021 Joining Confirmed by Department : Y
Broad Area of Research : Lahdscape modelling
Reg’ -ation Seminar date: )
Thesis Submission Date:
Education Experience
Raj Kamal Kanya Inter JAWAHAHLAL NEW 01 30
CLASS 10 college, U.P Board, 2012 85.5 All NEHRU BELHI JULY |APRIL RESEARCH
Agra UNIVERSITY 2019 | 2020
Raj Kamal kanya Inter
CLASS 12 college, U.P Board, 2014 84 PCM
Agra
e ] Electronics and
BTECH Banasthali Vidyapith 2018 72.07 e
MTECH Banasthali Vidyapith 2020 8.53 Remote Sensing
Semester Registration Status
** Semester registration is not applicable for joining session semester
Semes istration rupervisor Recommendation /
2021-2022 SPRING 02 JANUARY 2022 Supervisor; Satisfactory, Good, Satisfactory Reg. Card
2022-2023 AUTUMN 26 JULY 2022 Supervisor: Satisfactory. Reg. Card
DSC Formation Status Comprehensive Exam
17-AUG-2022 PASS
Chairman DSC : Head of the Dept./Centre/School
18104 |Bharath Haridas Aithal Ran_b]r and Chitra Gupta School of Infrastructure Supervisor Approval Status
Design and Mngt,
Achanta Naga Venkata Centre for Oceans, Rivers, Atmosphere and
05056 Satyanarayana Land Sciences (CORAL) Member
18106 |Ankhi Banerjee Ran_bir and Chitra Gupta School of Infrastructure Member
Design and Mngt, i
i E
11017 g?:al;:z;raatlm Architecture and Regional Planning Member pEEn
L 07 AUGUST 2021 Verified AJ‘LP“":";:;:?
Enrolment, Subject Registration, Grade [{Lower Limit: 10, Upper Limit: 20) excluding )
HS63002) Annual Progress Report
o Approved (05
12 MAY 2022 Verified JULY 2022)
ENGLISH FOR TECHNICAL 2- 2021-2022-
HS63002 WRITING COMPULSORY 2.0 4 SPRING A
APPLIED MULTIVARIATE 2 2021-2022-
IM60061 iS'II’ATISTICAL MODELLING RECOMMENDED 0-0 4 AUTUMN B
KNOWLEDGE BASED
ME60353|SYSTEMS IN RECOMMENDED [=| 4 T =
ENGINEERING
DEEP LEARNING
AI61002 [FOUNDATIONS AND RECOMMENDED 13_'0 4 20;;5[322' A
APPLICATIONS
REMOTE SENSING, GIS
AND IMAGE PROCESSING
ID61002 [IN URBAN INTERDISCIPLINARY 13_0 4 Z%ZUITSS?\!Z A
INFRASTRUCTURE
MANAGEMENT

Synopsis & Thesis Status
No Details Available M .
Reminder to Examiner(s) ‘&a

No Details Available - | \3\\\\\ QUQQ b

about:blank
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To:

The Director,
Melbourne India Postgraduate Program
University of Melbourne

Subject: Request for English Language Requirement to be waived for the Joint Doctoral
Program Application of Anita Gautam, 21ID91R02 for Joint Doctoral Program with the
University of Melbourne, Australia

Dear Sir / Ma’am,

Ms. Anita Gautam, 21ID91R02 is looking forward to applying for the Joint Doctoral Program
at with the University of Melbourne, Australia). She is presently enrolled in the Ph.D. program
at the Ranbir and Chitra Gupta School of Infrastructure Design and Management at IIT
Kharagpur. | am her Ph.D. Supervisor.

[ confirm that the medium of instruction and evaluation at IIT Kharagpur is in the English
Janguage. Therefore, it is requested that Anita Gautam English language requirement as part
of this JDP application may be waived.

With Best Regards,

Dr. Bharath H. Aithal
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Indian Institute of Technology Kharagpur
Kharagpur - 721302

& Tharer e

3 ot | (‘\’_ﬁ“hieﬁ) No: lIT/Acad(PGS&R)/Medium/2023/02
Dr. Gopa‘ Sinha | Date: April 3, 2023

Deputy Registrar (Academic)

TO WHOM IT MAY CONCERN

This is to certify that Ms. Anita Gautam (211D91R02) is a bonafide PhD student in the Ranbir

and Chitra Gupta School of Infrastructure Development and Management (RCGSIDM) of IIT
Kharagpur. She has completed her coursework.

The medium of instruction and assessment of the above course is entirely in English.

n
Deputy Régistrar (Academic)

Deputy Registrar (Academic)
IIT Kharagpur
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Indian Institute of Technology Kharagpur

DSC Approval/Recommendation for joining Joint Doctoral
Program (JDP)

Name: Anita Gautam

Roll no: 21IDgiRo2 Hall of Residence: Sister Nivedita Hall of Residence
Date of enrolment IITKGP: 2 August 2021

Name of Host Institute: University of Melbourne

Proposed duration of stay at Host Institute: 12 Months

Total months completed as Ph.D Student: 19 Months

Reason for visiting Host Institute: For Joint Doctoral Program (University of Melbourne & IIT Kharagpur) that provides
an opportunity for active collocations. It will provide me with an exclusive opportunity for my research work in host
institutions (University of Melbourne).

Full address of correspondence during Absence: Dr. Jagannath Aryal, 06, 6310, Melbourne Connect — 700 Swanston
St, Parkville.

Supervisor(s)
Name, Dept/School/Center Email/Phone
Dr. Bharath H. Aithal bharath@infra.iitkgp.ac.in

Ranbir and Chitra Gupta School of Infrastructure Design | +918861551265
and Management

Recommendation of the DSC (Please tick as applicable)

The research student has

éCompleted the prescribed course work. ML LD V\/\)P U_,QI_A -~

Fulfilled the minimum residential requirement of first year
%Completed the comprehensive examination.

::ln'I:lEtE: [Eg EE a[ :IISEII”‘@I r;
pm—— K

Signamry of the Home | Signature of the Head of the | Signature of the DSC Member,
Supervisor Department/Centre/School IITKGP

Qo

Signdture \of the DSC Member, | Signature of the DSC J‘ffember, Signature of the DSC Member,
IITKGP IITKGP IITKGP







APPLICATION FOR Ph.D. REGISTRATION

PART A: To be filled in by the Ph.D. Student
1. Roll no: 211D91R02 2. Name: Anita Gautam

3. Date of Joining: 02-08-2021 4. Date of Enrolment: 02-08-2021
5. Broad Area of Research: Landscape modelling

6. Coursework assigned and completed:

Subject No Subject Name LTP Credit Grade Subject Type
Obtained
HS63002 ENGLISH FOR TECHNICAL WRITING 2-2-0 4 A COMPULSORY
ID61002 REMOTLE SENSING, GIS AND IMAGE 3-1-0 4 A INTERDISCIPLINARY

PROCESSING IN URBAN
INFRASTRUCTURE MANAGEMENT

Al61002 DEEP LEARNING FOUNDATIONS AND 3-1-0 4 A RECOMMENDED
APPLICATIONS

IM600GI APPLIED MULTIVARIATE STATISTICAL 4-0-0 4 B RECOMMENDED
MODELLING - [

MEG0353 KNOWLEDGE BASED SYSTEMS IN 4-0-0 4 A RECOMMENDED

ENGINEERING

7. Result in the Comprehensive Examination: PASS
8. Number of times Ph.D. Registration Seminar was given: |
9. Topic o Research Work, as appearing in the Registration Seminar Report:
Urban land use land cover change modelling using multisource remote sensing data fusion

Please upload soft copy of Registration Seminar Report. No hard copy of the report to be sent along with this
application

Dmlo\ol“l,ao‘?\s Signature: wﬂ Cnd"'},g—__ig‘:-

PART B: For use by the Department/Centre/School

1. Date of Registration Seminar: 28-03-2023

{

2. Attendance: 30 persons
3. Performance

Feature Grade Comment
Prablem Definition A Satistaclory
Litcrature Survey A Sausfactory
Report A Sausfactory
Seminar Presentation EX Satisfactory

4. Recommendation of the DSC :

The Student Be Registered with effect from a date 02-08-2021,

e I-

Signature of the Chairman, DSC
radZetepnadr O ue
] =g

Signature of the DSC Member
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SCHEDULE: GRADUATE RESEARCHER AGREEMENT

The University of Melbourne and lIT Kharagpur wish to establish a joint PhD framework (Program) for [Name of Graduate
Researcher] under this Graduate Researcher Agreement in accordance with the Agreement for Jointly Awarded Doctor of
Philosophy (PhD) signed by the parties dated __13 November 2022 (‘Head Agreement’).

The purpose of this Graduate Researcher Agreement is to confirm the agreed arrangements for this Graduate Researcher's
jointly awarded Doctor of Philosophy (PhD).

Graduate Researchers should refer to the detailed guidelines in Attachment 1 for further information,

Policy regulations:
The University of Melbourne:

*  Graduate Research Training Policy (MPF1321): Attps://policy.unimelb.edu.au/MPF1321;
» Health and Safety Policy (MPF1205): https://nolicy.unimelb.edu.au/MPF1205;
= Enrolment and Timetabling Paolicy (MPF1294): https://policy.unimelb.edu.au/MPF1294

| WIT Kharagpur:
*  https://erp.iitkgp.oc.in/lITKGPApplications/admfile/2019201infarmation. pdf

1. GRADUATE RESEARCHER DETAILS

Graduate Researcher University of Melbourne {Student ID) 21ID91R02 3
]
E
{

identification numbers

Family name Guutan | Given name(s) Anita
- Date of birth 16 October 1997
Email address : gautamal76@@ kgpian.iitkgp.ac.in

Maobile /cell telephone 19399802129

2. UNIVERSITY DETAILS ;
i Unless otherwise indicated below the Home Institution Is the Party at which the Graduate Researcher first enrals.

. The Home Institution will be; Indian Institute of Technology, Kharagpur

The Host Institution will be: University of Melbourne - s E

it i AR S et S !

! The fol!ow:ng Persons have been designated as the pnncnpal supemlsnrs and will be responsihle for providlng pr[mary
| supervision of the Graduate Researcher from their respectlue institution

Hame institution Host institution
Principal supervisors Dr. Bharath H. Aithal Dr. Jagennath Aryal {
(name and title) %
Faculty and Schoal/ Assistant Professor R Associate Professor .
Ranbir and {hitra Gupta School of Infrastricture Infrastructuic Engineering
Department :
_ Design and Managment
| Email addreee bharath@infra.iitkgp.ac.in jagannath aryal @unimelb,edu.au {
Telephone numbers #91-3222-214944 |
!
Approved March 2020 Page1of11

CRICOS Provider Code: 00116K




|

3. INTERNATIONAL RESEARCH TRAINING GROUPS

ls the Graduate Researcher

part of an established International Research Training Group (IRTG) between Melbourne and lIT
| Kharagpur?

Yesﬂ : B A : NOD

If yes, name of IRTG: Melbourne lnd|a Postgraduate Academy

; 4. PROPOSED PROJECT AND SUPERVISION ARRANGEMENTS

Describe the thesis toplc that wl!l be undertaken:.

Urban land usu. land covcr chan,gc. modcllmg usmg mulusourcc rt:molt. scnsmg data fusion

_ The following regulatory approvals will be required in order for the Graduate Researcher to conduct their research at the
Home anc_! Host Institutions (eg: ethlcs appro vals, materials handlmg cemfrcottons, heo!th or polrce checks]

The Graduate Researcher must complete Melboume s Research Integrity Online Tmrmng course prior to Confirmation.

The followlng arrangernem s will be put In place for the appropriate management and retention of research data generated
durlngthe research‘ g

Melbourne and T Kharagl)ur agree to provide a safe environment for the Graduate Researcher for the duration of the
Program ln accordance with Melbourne’s Health and Safetv Policy https //pollcy ummelb edu.au/MPF1205

The proposed/recorded date of commencement of joint candidature arra ngements is:

Commencement date is the first day that the Graduate Researcher starts work towards the
Program. For Graduate Researchers whose Home Institution is IIT Kharagpur, this will be the
date when the graduate researcher enrols at Melbourne.

Allocation of time

For Graduate Researchers whoee Home Institution is IIT Kha ragpur, the maximum duration of the PhD is 8 years (including
the coursework year(s) at|IT Kharagpur)

For Graduate Researchers whose Home Institution Is Melbourne, the maximum duration of the PhD is 4 years.
All Graduate Researchers must submit for examination at Melbourne within 4 years of enrolling at Melbourne.

‘The Graduate Researcher will divide their time between the Home and Host institution and will spend a minimum of 12

months, and a maximum of 24 months, at the Host institution. The expected periods to be spent at each institution are as
followe

Peﬂod {Prowde proposed dates in dd/mm/yy format} Location (Home or Host Institution)
From date to

From date to

From date to

From date to |

From date to

TP SRR L) RS




- Leave policles affecting candidature

| Leave will be granted in accordance with sections 5.61-5.67 of the Melbourne Enrolment and Timetabling Policy (MPF1254).
| Leave of absence s a period of non-enrolment that may be granted for reasons such as sickness, family or carer
; responsibilities, which temporarily hinder the Postgraduate Researcher's studies. £

When leave is approved, the expected thesis submission date and progress review due dates will be adjusted at both
institutions, : i

- Note: recreational leave (up to 4 weeks at Melbourne) will not affect the thesis submission date,

| The following arrangements will be put in place to ensure effective supervision of the candidate and effective communication
between the supervisors at Home and Host institutions (please include details of the proposed frequency and mode of
i supervision meetings, and how the outcomes of those meetings will be recorded):

. Supervisory meetings will be held at least monthly with the Graduate Researcher over video-conference

The following arrangements will be put in place to ensure the Graduate Researcher's progress is reviewed formally onat least
an annual basis: '

On enrolment at the Home Institution, an Advisory Panel will be formed as per rules of the Home Institution.

ALIIT Kharagpur, the Advisory Panel must be comprised of the supervisor(s), the Department/School/Centre Head,
and at least three more faculty members, at least one of whom must not be from the parent
Department/School/Centre,

® At Melbourne, the Advisory Panel must be comprised of at least three people including the advisory committee chair
and the candidate’s supervisors as per the Graduate Research Training Policy.

Upon successful enrolment in the Joint PhD, the Host Institution’s supervisor(s) and two more Academics from the Host
i Institution will be added to the Advisory Panel to make up a Joint Advisory Panel.

®  The Joint Advisory Panel will include all IIT Kharagpur and Melbourne supervisors.

The Joint Advisory Panel will meet at least once a year (online mode) to assess the graduate researcher’s progress.

* Graduate researchers will be required to submit annual progress reports to both Institutions via the Joint Advisory
Panel. Progress reviews will be recorded through online forms linked to the student system at Melbourne.

Note: The Joint Advisory Panel will be involved in the examination of the Oral Defence, as set out in saction 7.

5. THESIS REQUIREMENTS

The expected format and approximate word length of the thesis is:

! The expected format of the thesis is per the Preparation of Graduate Research Theses Rules.

! The word length of the thesis will not exceed 100,000 words exclusive of tables, maps, bibliographies and appendices.

]
|
!
i

The thesis will be written in the following language: English

6. THESIS EXAMINATION

~ The Examination Board will consist of:

* At least two examiners external to, and independent of, all Partners. One of these two
resident outside Australia and India.

Approved March 2020 Page3of 11 CRICOS Provider Code; 00116K




The fo!low[hg arrangements will govérn the selection of examiners and examination of the thesis.

6.1 The primary superviso
independent examiner
external to all Partners
examiners will be requ
point.

6.2 The Graduate Researcher will submit identical copies of the thesis to each institution in line with each institution’s
policies and procedures.

6.3 The thesis examination will be initiated b
sent by the Home Institution. Once initi
examiners. |

6.4 The examiners will submit the relevant examiners’ assessmen
each institution’s requirements.

6.5 The Melbourne Chair of Examiners will assess the two external examiners’ reports against a scale of recommendations as
per section 5.119-5.12'? of the Melbourne Graduate Research Training Policy.

The Oral Defence must take place after thesis submission, and before the revised version of the thesis has been

resubmitted to each institution. The Oral Defence will run as set out in section 7.

6.7 If the candidate is required to make some form of chan
Defence, identical cop
the thesis,

rs from both institutions will jointly search for and nominate the potentfal external and

S as per section 4.103-4.110 of the Melbourne Graduate Research Training Policy. These must be
and remain anonymous to the candidate. At least one of these external and independent

ired to participate in the Oral Defence, as set aut In section 7, and will cede anonymity at that

y the Home Institution and the initial contact and invitations to examiners will be
al contact has been made, each institution will send their relevant forms to the

t form and written report to each institution in line with

6.6

ge to the thesis as an outcome of the thesis examination and Oral
les of the revised version of the thesis will be resubmitted to each institution as the final version of

‘The jointly awarded dz=.'gre¢i from Melbourne and IIT Kharagpurus aPhD.

7. ORAL DEFENCE

The 0{?' pefenc_e Exami

tion Board will be assembled by lIT Kharagpur and will consist of:

]

At least one of the two examiners external to, and independent of, all Partners, as described in section 6. ; AND
* The Joint Advison}l Panel, as described in section 4.

+ The following arrangemenﬁ's.will govern the Oral Defence examination process: G
The Oral Defence will be cc:hnducted in the following language: English

It is expected that the Oral Defence will be conducted at the Home Institution and be attended by the Graduate Researcher
and the Oral Defence Examination Board as described below:

Physically present Option to join via video-conference

Graduate Researcher X

Joint Advisory Panel members at ]
Home Institution

Joint Advisory Panel mer:nbers at E
Host Institution

At least one of the two external X
examiners, as described in 6.

|

* If the examiner is located within India, for candidates enrolled with iIT Kharagpur as the Home Institution, then they should
| ¥ 4 .

be physically present. The external examiner may attend via video conference if they are outside India or unable to travel.

| 5. FINANCIAL ARRANGEMENTS

_The fh!lowl'nag financial arrangements will apply to this Graduate Researcher’s Program:
_ NesmEm: LELEEE A S e L L

Institution: | ¢ Home

: g Lol s
Tultion fee remission waiver: Full fee remission

Host

Full fee remission

Fa




Living stipend (scholarship): Base scholarship rate when candidate is Base scholarship rate when candidate is
located at Home Institution located at Host Institution

L R R e s e

Note: The maximum duration of the scholarship paid by the Host Institution will be 2 years.

. Travel costs of the Graduate As required (minimum one return None
Researcher: airfare)
Insurance costs of the Graduate As required As required, when candidate is located
Researcher (health, travel): at Host Institution
Travel costs of the supervisors, as As required, for Home-based supervisor As required, for Host-based supervisor
they apply to the supervision of
the Graduate Researcher: 3 A ] ; " i A
Honoraria for external examiners: As per usual standard As per usual standard
Technology costs associated with As required As required :

| the Oral defence (e.g. video/
teleconference):

Travel costs associated with the *WIT Kharagpur will pay the travel cost for one external examiner to attend the Oral
i Oral Defence for the: Defence, if the examiner is located within India, for candidates enrolled with ITKgp as
' the Home Institution. The external examiner may attend vla video conference if they
are outside India or unable to travel.

a. Graduate Researcher None 4 None 5-
b. Supervisors + None 't None l
i
!

€. External examiners * *

9. INTELLECTUAL PROPERTY ARRANGEMENTS

(IF RELEVANT) This research is conducted under a fundin
. ownership and /or communication of the research: -5
Confidentiality requirements:
Disemination of the research findings, including access to the thesis (note whether these restrictions are worldwide or apply to
| specific jurisdictions only):
~ Intellectual Property generated in the project (excluding the Graduate Researcher’s thesis):
Background Intellectual Property made available by the third party:

g/ thi%d:party égreeﬁae'nt that places the fol!biwing cn'ﬁdltldns-ifpoﬁ

SN 1 e o A 0 b

Intellectual E;E:b;ff;f _riéhts in :hé“k’é&?&i‘?éﬁ'}?&;w wlli";lt'a';t in accordance with the position set out at clause 6.3 of the Head
. Agreement unless otherwise indicated below or as separately agreed in writing by the parties.

. I, m———

Copyright and access arrangements to the Graduate Researcher’s thesis will be governed by the pbsdri set dui.!ﬁse 6.1

of the Head Agreement unless otherwise indicated below:

- The following arran'gém-én'_ts will z;pply td"ény‘ bublica{i.d:.'\é,harihsll.ng from the G'r'a'd'u.amt;a"ﬁgg_eé;;:'ﬁ_élj s workﬂndica?é?;;?;ﬂéht“
arrangements, anticipated author roles and attributions where co-authored publications are expected and publication occess
requirements)

|
|
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INSTITUTION NAME Uriiversity of Melbourne IIT Kharagpur
%.. Per"\ICIPAi %ﬁﬁfﬁ\fiﬁdﬁ?ww' e SR SR R
;\Iame Dr. Jagannath Aryal = Dr. Bharath H. .«.\ithul
Signature ,r;.v!:-.;gz-f.‘ - MJ
TR A M T A g
Date 28/04/2023 | 31 Lf! 23
(IF RELEVANT) To confirm whether the Graduate Researcher has been granted a place in an International Researh Training

Group {IRTG), the Head of Department/Head of School will consult with the IRTG

Has the Head of Deparkment/Head of School recelved confirmation from the IRTG coardinator or academic lead that the
named Graduate Researcher is being supported as part of the IRTG?

coordinator or academic lead.

[ PEEEE Yes[] No[] 7 ves[] No [
 HEAD OF DEPARTMENT/ SCHOOL s appropriotel
i T ——

.Slénatt;ré gt E ~CAhAA,

b ;

1 #ovley

RESPONSIBLE OFFICER AT ENROLLING FACULTY

Name Goutam Chakraborty

Position

S, Bigi Rﬂse.acchlmnmg Tioternaiiena) v\%}u&\‘um,s R Qam!ungzﬂ

D PV NS ——

|
|
|
|
Signature ’
Date ‘

]

| 12. GRADUATE RESEARCHER ACKNOWLEDGEMENT

. The content Of"tl"ll; Aééjrnéhf has been discsséd with hﬁe; and | acknowiedgé iﬁﬁeﬁe conditions will applyin re'spect to my ;
Program, unless varied by agreement between the Home and Host institutions, and with my knowledge.
1 acknowledge that progress outcomes will be shared with the refevant administratars at both institutions to ensure all

N ame Anita Gautam

Sign;iature L\\,\;}a_ (y_u_u}a\m Date

13 April 2023

e i o 5 A




