\j, ALVA'S INSTITUTE OF ENGINEERING & TECHNOLOGY

.\.\ '.,". (A Unitof Alva's Education Foundation ® Moodbidri)

':5@_5" Aftiliated to Visvesvaraya Technological University, Belagavi
AL-V A,S Approved by AICTE, New Delhi & Recognised by Government of Karnataka
- Rerrmal-bad Accredited by NAAC with A+ Grade and NBA (CSE & ECE)

Date: 26/03/2024
To,

Group Director
NRSC, Hyderabad

Dear Madam,

SUB: Request letter for Student Project at NRSC — reg.

With reference to above cited subject and I am sending this request letter for
opportunities of student Internship projects at NRSC, Hydrabad. From last 2017 we have been
sending the students to NRSC and totally 5 CSE batched have been successfully completed the
Internhsip projects under the guidance of your esteemed scientists.

We would like to request you to consider our 3 batches of CSE students internship

projects for this duration May-June,2024.

Thanking You

Ay

Dr. Manjunath Kotari

Professor & Head , CSE Principal
AIET, MOOdleB AIET, Moodbidri
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VT g3 YA P% National Remote Sensing Centre
WSS WOt 835[ Management Systems Area (MSA)
uﬁr&rw, Rreror vd sad H{HE Training, Education & Outreach group

SIS gfaer Gﬂ’éﬂﬂaﬂ'[ Outreach Facility-Jeedimetia

&A1 Date: 10/05/2024

t{'ﬂ"!aﬁﬁ M A Fyzee

Group Director, Training, Education & Qutreach group
NRSC: ORF:2024/May/ 164

To

Dr Manjunath Ko*ari,

HOD, Dept., of CSE

Alva's Institute of engineering and technology,
Belagavi, Karnataka.

FRIE/ FEIEAT Dear Sir/Madam
ICLLH TTIROeEH A f9eardf s sub: Student Project/ Internship at NRSC.

With reference to your above letter this is to inform you that Mr V Bhavani Krishna, student of B.E is permitted to
undertake project work/Internship at NRSC. Duration of the project/Internship is from 13/05/2024 to 26/06/2024.

Shri Venkatesh D, ASD/AS&LSPG/ECSA has been identified as his/her/their Guide. The above student/students are
advised to work in offline mode with him/her to carry out the project.

TAT % ToIT 3TaeAeheT The students are required to:

. Be regular in work during the project period.
ll.  On completion of the project, submit a project report in soft copy to the Guide and to the undersigned.
. QObtain prior written permission from NRSC for publication of the Project work/ results and share authorship
with NRSC project guide for publications/presentations.
IV.  Project completion certificate will be issued by TEOG upon submission of Soft & Hard copies of Project
Document along with the Project Closeout Presentation.

yours sincerely

Copy to:
1. Mr V Bhavani Krishna
2. Dr Manjunath Kotari, HOD, Dept., of CSE
3. GD, TEOG
4. PPEG
5. Project Guide — Shri Venkatesh D - Kindly ensure that the student completes the assigned work.
6. Head, ASD — Dr Alok Taori
7.

DD, ECSA &73/ S



?T@'CI' Gg¥ HAGT F¥ National Remote Sensing Centre
WS Worelt & Management Systems Area (MSA)
ufRiaror, Rieror v seRrad |YE Training, Education & Outreach group

RIS ﬁfa?ﬂ Gﬁ?ﬂ'ﬂm OQutreach Facility-Jeedimetla

f&eTien Date: 10/05/2024
T Helt ma Fyzee
TR =i, aRie, R i sewd ang

Group Director, Training, Education & Outreach group
NRSC: ORF:2024/May/ 162

To

Dr Manjunath Kotari,

HOD, Dept., of CSE

Alva’s Institute of engineering and technology,
Belagavi, Karnataka.

ARG/ FRISAT Dear Sir/Madam
=T Wﬁmﬁmm Sub: Student Project/ Internship at NRSC.

With reference to your above letter this is to inform you that Ms K G Shreya, student of B.E is permitied to undertake
project work/Internship at NRSC. Duration of the project/Internship is from 13/05/2024 to 25/06/2024.

Shri Syed Shadab, WS&ISD/ECSA has been identified as his/her/their Guide. The above student/students are advised
to work in offline mode with him/her to carry out the project.

BTA1 & TAT 3aRIASHAT The students are required to:

I Be regular in work during the project period.
Il.  On completion of the project, submit a project report in soft capy to the Guide and to the undersigned.
Ill.  Obtain prior written permission from NRSC for publication of the Project work/ results and share authorship
with NRSC project guide for publications/presentations.
V.  Project completion certificate will be issued by TEOG upon submission of Soft & Hard copies of Project
Document along with the Project Closeout Presentation.

yours sincerely

"

(A T TSN M A Fyzee)
Copy to:

Ms K G Shreya

Dr Manjunath Kotari, HOD, Dept., of CSE
GD, TEOG

PPEG

Project Guide - Shri Syed Shadab - Kindly ensure that the student completes the assigned work.

DD, ECSA
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?Tgl'q qg¥ HAGT HE National Remote Sensing Centre
S WoTTet &5 Management Systems Area (MSA)
1H‘FQT&!"JT, Rreror Td S E AYe Training, Education & Outreach group

WTHE FfA SHSHEAT Outreach Facility-Jeedimetla

f&=Treh Date: 10/05/20.24
mqﬂﬁﬂ M A Fyzee

Group Director, Training, Education & Outreach group
NRSC: ORF:2024/May/ 161

To

Dr Manjunath Kotari,

HOD, Dept., of CSE

Alva's Institute of engineering and technology,
Belagavi, Karnataka.

HAGIGA/ ARICHT Dear Sir/Madam
fawar: TerameEe 3 fagzmefi 919t Sub: student Project/ Internship at NRSC.

With reference to your above letter this is to inform you that Ms Ankitha Anand Joshi, student of B.E is permitted to
undertake project work/Internship at NRSC. Duration of the project/ Internship is from 13/05/2024 to 25/06/2024.

Shri Syed Shadah, WS&ISD/ECSA has been identified as his/her/their Guide. The above student/students are advised
to work in offline mode with him/her to carry out the project.

BTl & ToIT ATaQISHAT The students are required to:

l. Be regular in work during the project period.
ll.  Oncompletion of the project, submit a project report in soft copy to the Guide and to the undersigned.
. Obtain prior written permission from NRSC for publication of the Project work/ results and share authorship
with NRSC project guide for publications/presentations.
IV.  Project completion certificate will be issued by TEOG upon submission of Soft & Hard copies of Project
Document along with the Project Closeout Presentation.

yours sincerely
e om )

(T TSN M A Fyzee)
Copy to:

Ms Ankitha Anand Joshi

Dr Manjunath Kotari, HOD, Dept., of CSE
GD, TEOG

PPEG

Project Guide — Shri Syed Shadab - Kindly ensure that the student completes the assigned work.

(o
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TI@'Q g~ WdGT HR National Remote Sensing Centre
UEY= Worrelt & Management Systems Area (MSA)
1JI'FQT&'I'UT, fRraror Tq TS HHE Training, Education & OQutreach group

EER L glaer Gﬂ@ﬂw Outreach Facility-Jeedimetla

faaTe Date: 10/05/2024

Qﬂ't{aﬂﬁ M A Fyzee

Group Director, Training, Education & Qutreach group
NRSC: ORF:2024/May/ 168

To

Dr Manjunath Kotari,

HOD, Dept., of CSE

Alva's Institute of engineering and technology,
Belagavi, Karnataka.

HGICA/ FARIGAT Dear Sir/Madam
farar: TemamesEt & gt wisiee sub: student Project/ Internship at NRSC.

With reference to your above letter this is to inform you that Mr Neerav V Patel, student of B Tech is permitted to
undertake project work/Internship at NRSC. Duration of the project/Internship is from 13/05/2024 to 25/06/2024.

Shri Hareef Baba Shaeb K, ASD/AS&LSPG/ECSA has been identified as his/her/their Guide. The above
student/students are advised to work in offline mode with him/her to carry out the project.

BTAT & TolT HTALTHAT The students are required to:

l. Be regular in work during the project period.
ii. . On completion of the project, submit a project report in soft copy to the Guide and to the undersigned.
lIl.  Obtain prior written permission from NRSC for publication of the Project work/ results and share authorship
with NRSC project guide for publications/presentations.
IV.  Project completion certificate will be issued by TEOG upon submission of Soft & Hard copies of Project
Document along with the Project Closecut Presentation.

yours sincerely
M

4= B
(TH T ST M A Fyzee)
Copy to:
1. Mr Neerav V Patel
2. Dr Manjunath Kotari, HOD, Dept., of CSE
3. GD, TEOG
4. PPEG
3. Project Guide - Shri Hareef Baba Shaeb K - Kindly ensure that the student completes the assigned work.
6. Head, ASD — Dr Alok Taori
7.

DD, ECSA S ; S



Ufgror, Ryaror TS S YHE Training, Education & Outreach group
S ghaer Eﬁﬁﬁm Outreach F. acility-Jeedimetia

ﬁi?ﬁﬁ?bate:10/05/2024

NRSC: ORF:2024/May/174

To

Dr Manjunath Kotari,

HOD, Dept., of cSE

Alva's Institute of engineering and technology,
Belagavi, Karnataka.

yours sincerely

i 7w R)

T M A Fyzee)
Copy to:

1. MrSsathish g

Dr Manjunath Kotari, HOD, Dept., of CSE
GD, TEOG

PPEG )
Project Guide — Shri Rounaq Goenky - Kindly ensyre that the student completes the assigned work_
Head, ASD — Dr Alok Taorj

DD, ECsA S @/S

NoOwawn



TI'@'U qav TG $% National Remote Sensing Centre
S Womelt & Management Systems Area (MSA)
ufRigfor, fR40T T S9N TYE Training, Education & Outreach group

S gRaur SHEHHeaAr Outreach Facility-Jeedimetla

f&=TeP Date: 10/05/2024

Q'I:I'E'.aﬁﬁ M A Fyzee

Group Director, Training, Education & Outreach group
NRSC: ORF:2024/May/ 160

To

Dr Manjunath Kotari,

HOD, Dept., of CSE

Alva's Institute of engineering and technology,
Belagavi, Karnataka.

ARG/ HARIGAT Dear Sir/Madam
o T RTHET 7 9Tl Yo sub: Student Project/ Internship at NRSC.

With reference to your above letter this is to inform you that Ms Archana G Hublikar, student of B.E is permitted to
undertake project work/Internship at NRSC. Duration of the project/Internship is from 13/05/2024 to 25/06/2024.

Shri Hareef Baba Shaeb K, ASD/AS&LSPG/ECSA has been identified as his/her/their Guide. The above
student/students are advised to work in offline mode with him/her to carry out the project.

BTAL & fIT HTGRASHAT The students are required to:

. Be regular in work during the project period.
. Oncompletion of the project, submit a project report in soft copy to the Guide and to the undersigned.
. Obtain prior written permission from NRSC for publication of the Project work/ results and share authorship
with NRSC project guide for publications/presentations.
IV.  Project completion certificate will be issued by TEOG upon submission of Soft & Hard copies of Project
Document along with the Project Closeout Presentation.

yours sincerely
o 7SN

(@ TH M A Fyzee)
Copy to: »

Ms Archana G Hublikar

Dr Manjunath Kotari, HOD, Dept., of CSE
GD, TEOG

PPEG

Project Guide - Shri Hareef Baba Shaeb K - Kindly ensure that the student completes the assigned work.

Head, ASD —~ Dr Alok Taori
W’S

b L o o

DD, ECSA



?T@'\‘-T a2 Hdgd BE National Remote Sensing Centre
USY VOISl & Management Systems Area (MSA)
wfRrarvr, fRrgor vd s auS ¥HF Training, Education & Outreach group

T g SHEATET Outreach Facility-Jeedimetla

fe=Ti% Date: 10/05/2024

@Qaﬁﬂ' M A Fyzee

Group Director, Training, Education & Outreach group
NRSC: ORF:2024/May/ 170

To

Dr Manjunath Kotari,

HOD, Dept., of CSE

Alva's Institute of engineering and technology,
Belagavi, Karnataka.

HEIGH/ ARIGAT Dear Sir/Madam

fEL o Uﬂmﬁﬁ?@ﬁﬁm Sub: Student Project/ Internship at NRSC.

With reference to your above letter this is to inform you that Mr Shahir Bilagi, student of B Tech is permitted to
undertake project work/Internship at NRSC. Duration of the project/Internship is from 13/05/2024 to 25/06/2024.

Shri Venkatesh D, ASD/AS&LSPG/ECSA has been identified as his/her/their Guide. The above student/students are
advised to work in offline mode with him/her to carry out the project.

BIAT & TIT 3G9 aT The students are required to:

l. Be regular in work during the project period.
. Oncompletion of the project, submit a project report in soft copy to the Guide and to the undersigned.
ti.  Obtain prior written permission from NRSC for publication of the Project work/ results and share authorship
with NRSC project guide for publications/presentations.
v, Project completion certificate will be issued by TEOG upon submission of Soft & Hard copies of Project
Document along with the Project Closeout Presentation.

yours sincerely
i~ & o )

(T T HTN M A Fyzee)

Copy to:

1. Mr Shahir Bilagi

2. Dr Manjunath Kotari, HOD, Dept., of CSE

3. GD, TEOG

4, PPEG

5. Project Guide - Shri Venkatesh D - Kindly ensure that the student completes the assigned work.

6. Head, ASD — Dr Alok Taori

7.

DD, ECSA S



'\'Tfm gg¥ |dgT $% National Remote Sensing Centre
PENER ) | Ea?f Management Systems Area (MSA)
wfreor, fRravr Tl FHE HHe Training, Education & OQutreach group

S giaT SIS IAEHT Outreach Facility-Jeedimetla

f&=Tes Date: 10/05/2024

@Eaﬁﬁ M A Fyzee

Group Director, Training, Education & Outreach group
NRSC: ORF:2024/May/ 165

To

Cr Manjunath Kotari,

HOD, Dept., of CSE

Alva's tnstitute of engineering and technology,
Belagavi, Karnataka.

ARSI/ AR Dear Sir/Madam

IGLEE QHSﬂTQ?I@Tﬁ'ﬁ?@TQﬁFﬁGT&E Sub: Student Project/ Internship at NRSC.

With reference to your above letter this is to inform you that Mr Gurukiran P, student of B.E is permitted to undertake
project work/Internship at NRSC. Duration of the project/Internship is from 13/05/2024 to 26/06/2024.

Shri Rounagq Goenka, ASD/AS&LSPG/ECSA has been identified as his/her/their Guide. The above student/students
are advised to work in offline mode with him/her to carry out the project.

TIAT % TAT 3TT9THAT The students are required to:

L. Be regular in work during the project period.
II.  Oncompletion of the project, submit a project report in soft copy to the Guide and to the undersigned.
HI.  Obtain prior written permission from NRSC for publication of the Project work/ results and share authorship
with NRSC project guide for publications/presentations.
IV.  Project completion certificate will be issued by TEOG upon submission of Soft & Hard copies of Project
Document along with the Project Closeout Presentation.

yours sincerely

w7 B

(TH T BT M A Fyzee)

Copy to:

1. Mr Gurukiran P

2. Dr Manjunath Kotari, HOD, Dept., of CSE

3. GD, TEQG

4. PPEG

5. Project Guide — Shri Rounaq Goenka - Kindly ensure that the student completes the assigned work.

6. Head, ASD - Dr Alok Taori

7.

DD, ECSA T 2 S



?T@W ¥ Wdg- % National Remote Sensing Centre
USU JOITEt & Management Systems Area (MSA)
Tfteror, fRigror Td SHHd ¥Hg Training, Education & Outreach group

CERL ﬁﬁ‘iﬂ' Gﬂ@ﬁm Outreach Facility-Jeedimetla

&A1 Date: 10/05/2024
UH T a’_“ﬁ M A Fyzee
Group Director, Training, Education & Qutreach group
NRSC: ORF:2024/May/ 167

To

Dr Manjunath Kctari,

HOD, Dept., of CSE

Alva's Institute of engineering and technology,
Belagavi, Karnataka.

HEIGT/ AGIEAT Dear Sir/Madam

forer: T3RTEY 7 fae@reif Yise Sub: Student Project/ Internship at NRSC.

With reference to your above letter this is to inform you that Ms Reshna Nandipi, student of B.E is permitted to
undertake project work/Internship at NRSC. Duration of the project/internship is from 13/05/2024 to 25/06/2024.

Shri Hareef Baba Shaeb K, ASD/AS&LSPG/ECSA has been identified as his/her/their Guide. The above
student/students are advised to work in offline mode with him/her to carry out the project.

BT & fIT HATGLATAT The students are required to:

I.  Be regular in work during the project period.
Il.  On completion of the project, submit a project report in soft copy to the Guide and to the undersigned.
Il.  Obtain prior written permission from NRSC for publication of the Project work/ results and share authorship
with NRSC project guide for publications/presentations.
IV.  Project completion certificate will be issued by TEOG upon submission of Soft & Hard copies of Project
Document along with the Project Closeout Presentation.

yours sincerely

VRN S
(TH TSl M A Fyzee)
Copy to:
1. Ms Reshna Nandipi
2. Dr Manjunath Kotari, HOD, Dept., of CSE
3. GD, TEOG
4. PPEG
5. Project Guide - Shri Hareef Baba Shaeb K - Kindly ensure that the student completes the assigned work.
6. Head, ASD — Dr Alok Taori
7. DD, ECSA

L)



?Tfm qg? HAdGT H% National Remote Sensing Centre
TS~ YOIl &1 Management Systems Area (MSA)
ufrerr, fRrefor Td IS YHE Training, Education & Outreach group

EREEC ﬁﬁ"ﬁl’l’ ﬁﬁm Outreach Facility-Jeedimetla

fe=AT® Date: 10/05/2024

@Q.%\—;ﬁ M A Fyzee

Group Director, Training, Education & Outreach group
NRSC: ORF:2024/May/ 169

To

Dr Manjunath Kotari,

HOD, Dept., of CSE

Alva's Institute of engineering and technology,
Belagavi, Karnataka.

HEICT/ FAGIEAT Dear Sir/Madam
R mma@ﬁﬁmzﬁm Sub: Student Project/ Internship at NRSC.

With reference to your above letter this is to inform you that Mr Vikhyath Rai M S, student of B.E is permitted to
undertake project work/Internship at NRSC. Duration of the project/Internship is from 13/05/2024 to 25/06/2024.

Shri Syed Shadab, WS&ISD/ECSA has been identified as his/her/their Guide. The above student/students are advised
to work in offline mode with him/her to carry out the project.

oAl & foIT 3G9I The students are required to:

I.  Beregular in work during the project period.
H.  On completion of the project, submit a project report in soft copy to the Guide and to the undersigned.
lll.  Obtain prior written permission from NRSC for publication of the Project work/ results and share authorship
with NRSC project guide for publications/presentations.
IV.  Project completion certificate will be issued by TEOG upon submission of Soft & Hard copies of Project
Document along with the Project Closeout Presentation.

yours sincerely
et
T " RO

(T T IS M A Fyzee)
Copy to:

Mr Vikhyath Rai M §

Dr Manjunath Kotari, HOD, Dept., of CSE
GD, TECG

PPEG

Project Guide — Shri Syed Shadab - Kindly ensure that the student completes the assigned work.
DD, ECSA

v s wN e



Tl'fm qgX HaGT B% National Remote Sensing Centre
S TRt & Management Systems Area (MSA)
ufiaror, Rgor T4 SHHTS ¥HE Training, Education & Outreach group

SIS GFAUT SHEATAT Outreach Facility-Jeedimetla

f&=TT® Date: 10/05/2024

TH Ul MA Fyzee

Group Director, Training, Education & Outreach group
NRSC: ORF:2024/May/ 163

To

Dr Manjunath Kotari,

HOD, Dept., of CSE

Alva's Institute of engineering and technology,
Belagavi, Karnataka.

HEIE/ HESAT Dear Sir/Madam
v vaaeEs) 7 fagareff @S sub: Student Project/ Internship at NRSC.

With reference to your above letter this is to inform you that Mr Shetty Yash Chandrashekhar, student of B.E is
permitted to undertake project work/Internship at NRSC. Duration of the project/internship is from 13/05/2024 to
25/06/2024.

Shri Venkatesh D, ASD/AS&LSPG/ECSA has been identified as his/her/their Guide. The above student/students are
advised to work in offline mode with him/her to carry out the project.

BTAT & [T 3Ma2IHAT The students are required to:

. Be regular in work during the project period.
t. Oncompletion of the project, submit a project report in soft copy to the Guide and to the undersigned.
Il. Obtain prior written permission from NRSC for publication of the Project work/ results and share authorship
with NRSC project guide for publications/presentations.
IV.  Project completion certificate will be issued by TEOG upon submission of Soft & Hard copies of Project
Document along with the Project Closeout Prasentation.

yours sincerely

w2 )

(TI TS M A Fyzee)

Copy to:

1. Mr Shetty Yash Chandrashekhar

2. Dr Manjunath Kotari, HOD, Dept., of CSE

3. GD, TEOG

4. PPEG

>. Project Guide - Shri Venkatesh D - Kindly ensure that the student completes the assigned work.

6. Head, ASD — Dr Alok Taori

7.

T



?Tfm' HgR TWAET B National Remote Sensing Centre
WY WUt & Management Systems Area (MSA)
IIfQT&fUI, ﬁT&I’UI LG TS ¥HHE Training, Education & Outreach group

SIS '\Eﬁfﬂ' Gﬂ@'ﬁﬁ?ﬂ Outreach Facility-Jeedimetla

&= Date: 10/05/2024

TH T B MA Fyzee

Group Director, Training, Education & Outreach group
NRSC: ORF:2024/May/ 166

To

Or Manjunath Kotari,

HOD, Dept., of CSE

Alva’s Institute of engineering and technology,
Belagavi, Karnataka.

HEIGH/ FAGEAT Dear Sir/Madam
R wesmew & faezredt wioe sub: Student Project/ Internship at NRSC.

With reference to your above letter this is to inform you that Ms Harshika, student of B.E is permitted to undertake
project work/Internship at NRSC. Duration of the project/Internship is from 13/05/2024 to 25/06/2024,

Shri Rounaq Goenka, ASD/AS&LSPG/ECSA has been identified as his/her/their Guide. The above student/students
are advised to work in offline mode with him/her to carry out the project.

oTHT & fIT ATG2TSHaT The students are required to:

I Be regular in work during the project period.
Il On completion of the project, submit a project report in soft copy to the Guide and to the undersigned.
Hl. Obtain prior written permission from NRSC for publication of the Project work/ results and share authorship
with NRSC project guide for publications/presentations.
IV.  Project completion certificate will be issued by TEOG upon submission of Soft & Hard copies of Project
Document along with the Project Closeout Presentation.

yours sincerely
EE Ul éﬂ

(TH T &l M A Fyzee)
Copy to:

Ms Harshika

Dr Manjunath Kotari, HOD, Dept., of CSE
GD, TEOG

PPEG

Project Guide - Shri Rounaq Goenka - Kindly ensure that the student completes the assigned work.
Head, ASD — Dr Alok Taori

DD, ECSA &}g/s
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— ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

§\‘"’/‘ Shobhavana Campus Mijar, Moodbidri , D.K. Karnataka 574225

‘%@.-‘ (Autonomous Institution affiliated to VTU, Belagavi)
ALVA’S (Accredited by NAAC with A+ Grade, and Accredited by NBA New Delhi 2019-2025)
Fecation fonasten DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

NRSC Project Presentation Report

Internship Project Title: Developing a Multi-Parameter Al Model for Predicting PM2.5 Levels

Project Mates: Neerav V Patel, Reshna Nandipi

Place of the Internship Project Carried Out: NRSC, Hyderabad
Guide: K. Hareef baba shaeb, Sci./Engr. ‘SF’, ASD/ECSA, NRSC, ISRO
Date & Venue of Presentation: 2374 July 2024 and AIET,Mijar

Introduction to the Presentation: Air pollution, particularly particulate matter with a
diameter of less than 2.5 micrometers (PM2.5), poses significant health and
environmental risks worldwide. Accurate prediction of PM2.5 concentrations is crucial
for effective public health management, air quality control, and the formulation of
environmental policies. This project aims to develop a sophisticated multi-parameter
artificial intelligence model to accurately predict PM2.5 concentrations across India, with
initial training focused on Karnataka.

Importance of Predicting PM2.5 Levels: PM2.5 can penetrate deep into the lungs and
even enter the bloodstream, causing a variety of health problems such as respiratory and

cardiovascular diseases. Understanding and predicting its levels can help mitigate these
health risks.

Overview of the AI Model: The AI model integrates Long Short-Term Memory
networks and Convolutional Neural Networks. The LSTM component captures temporal
dependencies, while the CNN component extracts spatial features from aerosol optical
thickness (AOT) and other relevant environmental parameters.

40-Year Dataset from MERRA-2: The model is trained on 40 years of high-resolution
atmospheric data from the Modern-Era Retrospective analysis for Research and
Applications, Version 2 (MERRA-2), covering the period from 1983 to 2022.



ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

§ ‘ Shobhavana Campus Mijar, Moodbidri , D.K. Karnataka 574225

'5.@5 (Autonomous Institution affiliated to VTU, Belagavi)
ALVA’S (Accredited by NAAC with A+ Grade, and Accredited by NBA New Delhi 2019-2025)
Feueaton reundaten DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

Detailed Explanation of the Project Objectives:
1. Comprehensive Data Collection and Preprocessing:

o Data Sources: Utilize high-resolution atmospheric datasets from MERRA-
2.

o Data Cleaning and Preparation: Implement rigorous data cleaning
protocols to handle missing values, normalize datasets, and ensure data
quality.

2. Advanced Feature Engineering:

o Feature Selection: Identify and select relevant environmental parameters
that influence PM2.5 levels, such as AOT, temperature, humidity, and wind
speed.

o Feature Transformation: Develop new features through transformations
and combinations of existing parameters to enhance the predictive power of
the model.

iy
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= ALVA’S INSTITUTE OF ENGINEERING & TECHNOLOGY

§\‘"’/‘ Shobhavana Campus Mijar, Moodbidri , D.K. Karnataka 574225

‘—.@.-‘ (Autonomous Institution affiliated to VTU, Belagavi)
ALVA’S (Accredited by NAAC with A+ Grade, and Accredited by NBA New Delhi 2019-2025)
DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING

3. Development of the LSTM-CNN Hybrid Model:

o Model Architecture: Design a hybrid model that combines LSTM networks
to capture temporal dependencies and CNNs to extract spatial features.

o Training Process: Train the model using the collected dataset, employing
techniques such as data splitting into training, validation, and test sets, and
optimizing the model through hyperparameter tuning.

4. Model Evaluation and Validation:

o Evaluation Metrics: Use metrics like Root Mean Square Error (RMSE),
Mean Absolute Error (MAE), and R? score to assess the model's performance
and accuracy.

o Validation: Conduct thorough validation of the model’s predictions against
actual PM2.5 measurements to ensure reliability and robustness.

5. Prediction and Analysis:

o Prediction of PM2.5 for 2022: Use the trained model to predict PM2.5
concentrations for the year 2022, providing insights into recent air quality
trends and dynamics.

o Performance Analysis: Analyze the model’s performance, identifying
strengths, weaknesses, and areas for improvement. This includes examining
prediction errors and their potential causes.

Feature Engineering Techniques: Feature engineering plays a crucial role in enhancing
the predictive power of the model by selecting and transforming relevant environmental
parameters like AOT, temperature, humidity, and wind speed.

Model Architecture and Development Process: The model architecture combines
LSTM and CNN components, leveraging the strengths of both types of neural networks.
The LSTM component captures the temporal dynamics of the data, while the CNN
component extracts spatial features.

Evaluation Metrics and Their Significance: Evaluation metrics like RMSE, MAE, and
the R? score are used to assess the model's accuracy and reliability. These metrics provide
a comprehensive understanding of the model's performance.
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Discussion Questions
1. What were the major challenges faced during data preprocessing?
2. How does the hybrid LSTM-CNN model improve prediction accuracy?
3. What are the key environmental parameters affecting PM2.5 levels?
Conclusion

Summary of the Project Outcomes: The outcome of this project is a predictive model
that provides actionable insights for air quality management, supporting public health
initiatives, and informing environmental policies across India.

Insights Gained from the Model Predictions: The model's predictions for PM2.5
concentrations in 2023 provide valuable insights into recent air quality dynamics,
highlighting the strengths and areas for improvement.

Implications for Air Quality Management and Policy-Making: Discuss the
implications of the model’s predictions for air quality monitoring and management,
emphasizing how this advanced Al model can support efforts to mitigate the adverse
effects of air pollution.

Future Research Directions and Potential Enhancements: Suggest directions for
future research and potential enhancements to the model, such as incorporating additional
data sources, refining the model architecture, or applying the model to other geographical
regions.
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