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www.skyfilabs.com 

21 July 2019 

This is to certify that 

P.VISHNU 

New Horizon College of Engineering, 

Bangalore 

has completed a 2-day project-based training program on 

Quad rotor 

Unique Certificate Code: 49750003 

Verify at www.skyfilabs.com/verify-certificate/49750003 

Pavan Kumar P 

CEO, Skyfi Labs 
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New Horizal College d En9neering, 

Ealgalae 

has anpleted a 2-cey prtject-oosed trarirg piogan 01 
'/' 

Q..a:totor 

Uiq..e Certificate O:de: 49'150002 

Verify a www.skyfilcb5.cxm'verify-catificcte'4975CXm 

Pavan Kumar P 
CEO, Skyfi Labs 



PAA VAi ENGINEERING COLLE-GE 
(Autonomous Institution) 

(Approved by AICTE and Affi liated to Anna University) d ) 
& NAAC (UGC) with 'A' Gra e 

(Accredited by National Board of Accreditation, New Delhi 

p · N gar NH - 7 PACHAL, NAMAKKAL - 637 018.Tamil Nadu . . 
aava1 a , , . . bsite· http-//pec paava1.edu.1n 

4,9 04286-243038, 58,88 & 98 Fax: 04286-243068 Email: pecprincipal@paavai.edu.in we · · · 

To 

The Head KTMD, 

CSIR-National Aerospace Laboratories (NAL) 

HAL Airport Road, 

Bangalore 560 017, India. 

Date: 02.08.2019 

Dear Sir, 

Sub: Student visit at NAL- Permission requested - Reg. 

**** 
Paavai Engineering College is a premier Autonomous Educational Institute 

affiliated to Anna University, Chennai and located in Pachal, Namakkal district, Tamilnadu-

637018. Our Institute had NAAC-Accredited with a CGPA 3.14 on a four point scale at 'A' 

Grade and recognized under section 2 (f) of the UGC Act, 1956:The AICTE- CII ranked the 

institution with "Platinum" status (2017-18) and received the prestigious award of "Most 

Innovative College Award-South Zone" organized by AICTE and Intemshala at the AICTE 

Office, New Delhi 

The Department of Aeronautical Engineering offers a four year undergraduate 

program (B.E) in Aeronautical Engineering from the year of 2015. The department has a 

team of highly qualified, dedicated and motivated faculty members who are graduated from 

reputed institutions. The department has generated better learning atmosphere through well-

equipped laboratories and classrooms with multimedia facilities and a dedicated department 

library, In addition to Institute's central library. 

We arrange regular industrial visits to our students to understand the real life 

applications of the aeronautical and allied subjects. Our students are planning to Visit your 

esteemed organization in the month of August, 2019 according to your convenient dates 

(positively on 19
th 

August 2019). Around 50 students are interested and they will be 

accompanied by 4 faculty Members. 

In this regard, we request you to kindly grant permission for our students and staffs to 

visit your organization, we looking forward to your positive reply. 

Thanking you, --..... 
( PL 

PRINCIPAL 
PAAVAI ENGINEERING COLLEGE 

NH-7. PACHAL Post. NAMAKKAL Dist 
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rediffmail Mailbox of arravind_r 

Subject: Re: Student Visit Requested-Paavai Engineering College, 

Namakkal-Reg 

From: Somanarayanan A <soman@nal.res.in> on Fri, 02 Aug 201917:15:48 

To: Arravind R <arravind_r@rediffrnail.com> 

Cc: NALJyothi <jyothigururaj@nal.res.in> 

KTMD/STUVISITS/2019 

Prof (Dr.) R. Arravind, 
HOD-Aeronautical Engineering 
Paavai Engineering College (Autonomous) 
Namakkal-637018 
Tamil Nadu 
Dear Sir/Madam, 

02-08-2019 

Sub: Visit of BE(Aero) students on 19-08-19 -

Ref: your letter mail dt 02-08-2019 
This has reference to the letter/mail dated 02-08-2019. We will be happy to organize a visit for your 

students and faculties to National Aerospace Laboratories, Bangalore on 19-08-2019 from 09.00 am to 
12.00 noon. Kindly note the following:- There may be lot of traffic problems on the way to NAL, kindly 

ensure enough buffer time to be 15 minutes to reach before the appointed time to enable us to conduct 

the programme as per the schedule For Security reasons electronics items, cell phones, cameras, 
laptops etc. are prohibited inside the campus. Kindly send us the names of students and faculties 
who will be visiting, for arranging security clearance. Kindly note that foreigners are not 
permitted for the visit. All students and faculties are requested to carry their ID cards. Also one of the 
faculty is requested to carry a valid ID proof like aadhar or driving licence etc. Kindly give the cell 
number of the contact person who will be accompanying the students, for coordinating purposes. 

Kindly report to our reception at our Main campus (kodihalli campus) which is located on the old airport 
road opposite to Manipal hospital and adjacent to Leela Palace hotel(google map location see for Leela 
Palace Hotel). Never see the google map for route for NAL as it will show the other campus which 
is 5 kms away. Kindly ensure that the students have their breakfast/lunch and brought for the 
visit or else they feel tired/ sick and may not be able to concen!rate on the visit. Kindly note that 
no agents are involved in organizing the visits and no fee is charged for the visits. Since we are 
located in 2 different places separated by a distance of 5 kms, you are requested to make 
transport arrangement to visit both places without which it is not possible to visit various 
important facilities. Due to unforeseen reasons visit may be cancelled in the last minute and 
hence requested to reconfirm the visit on the prior to the day visit. Students below the age of 12 
will not be permitted. Since the vehicles are not permitted inside the campus and also there are 

lot of walking to be done it may be difficult for physically challenged persons. Kindly inform the 
concerned co-ordinator to get in touch with me at the time of starting from the college for co-

ordination purpose . 

. With kind regards, 
(A SOMANARAYANAN) 
In-charge, Visits, KTMD 

CSIR-NAL, Bangalore . 
Off: 080 25086136 cell: 9740199555 

:J/f
1 
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PAA V AI ENGINEERING COLLEGE ,AUTONOMOUS 
· DEPARTMENT OF AERONAUTICAL ENGINEERING 

Industrial visit Student List 

DATE :05.08.2019 

S.NO REGISTERNO NAME OF THE STUDENT YEAR 1. 16101001 AhamedJ IV 
2. 16101002 Ajith.V IV 
3. 16101006 Azhagarasan.S IV 
4. 16101007 Devadharsini.N IV 
5. 16101009 Divya Sweka. P 

IV 
6. 16101010 Gokul Raj.P 

.. , 
IV 

7. 16101011 Gowthamprabhu.S IV 
8. 16101012 Karthik Raja.N 

IV 
9. 16101013 Kaviarasu.T 

IV 
10. 16101014 Keshmeera.R 

IV 
11. 16101017 Mohammed Zamman.P IV 
12. 16101018 Mohan.R IV 
.13. 16101019 Nawa·z Basha.N IV · 
14, 16101021 Nishanth.K 

IV 
15. 16101022 Parthiban.S IV 
16. 16101023 Pavithra.K 

IV 
17. 16101025 Raja.G IV 
18. 16101027 Ramkumar.G IV 
19. 16101029 Suriya.R IV 
20. 16101031 Tamilselvan.N IV 
21. 16101032 Vishnu.P IV 

.22. 16101033 Yuvaraj.P 
IV 

23. 17101001 Aburva.A Ill 
24. 17101002 Ajithkumar.A Ill 
25. 17101003 Akalya.S Ill 
26. 17101004 Akash.E Ill 
27. 17101006 Arunkumar.S Ill 
28. 17101007 Arun Sankar.M Ill 
29. 17101009 Chinnaiyan.S Ill 
30. 17101010 Dhivya.C Ill 
31. 17101011 Dineshkumar.P Ill 
32. 17101012 Gokul.G Ill 
33. 17101013 Gokul.R Ill 
34. 17101015 Gowtham.K Ill 
35. 17101017 Haja Najibudeen.M Ill 
36. 17101018 Harish.M Ill 
37. 17101020 Jayapr"akash.P Ill 
38. 17101021 Jeeva.A Ill 
39. 17101022 Jeeva.M Ill 

-40. 17101023 Karthik.K Ill ,.._. 
41. 17101024 Madhavan.M Ill 
42. 17101025 Madhavan.S Ill 
43. 17101026 Manimaran.V Ill 
44. 17101027 Manjunath.J Ill 
45. 17101028 Manoj Kumar.M Ill 
46, 17101029 Midhunesh.E Ill 
47. 17101031 Mohanraj.R Ill 
48. 17101032 Narendhiran.N Ill 
49. 17101033 Prammasudhan.C Ill 
so. 17101034 Prasanth.B Ill 
51. 17101035 Praveen.J Ill 
52. 17101036 Praveenkumar.A Ill 
53. 17101037 Preethi.R Ill 



54. 17101038 Priyadharsan.P Ill 
55. 17101039 Rajapananthan.T Ill 
56. 17101040 Ravikumar.K Ill 
57. 17101041 Rlyas Ahamath .S Ill 
58. 17101045 Silambarasan .S.M Ill 
59. 17101047 Sri Santhoshkumar.G ill 
60. 17101048 Srisabareeshwaran.P ill 
61. 17101049 Surendran.S Ill 
62. 17101050 Suriya Prakash.M Ill 
63. 17101052 Tamilselvan.D Ill 
64. 17101054 Vaishnavi.K Ill 
65. 17101055 Vasu.A.K Ill 
66. 17101057 Vignesh .C Ill 
67. 17101059 Yashwanth Bharath .K Ill 
68. 17101060 Yuvaraj .R Ill 
69. 17101301 Gautam .D.A ill 
70. 17101503 Dino Britto.S ill 
71. 18101002 Aravindh.C ii 
72. 18101003 Balaji.A ii 
73. 18101004 Daya Sri.S ii 
74. 18101005 Deepikasri.R ii 
75. 18101006 Gokul Varathan.B ii 
76. 18101007 Hariharan.N ii 
77. 18101008 Harikrishnan.J ii 
78. 18101009 Joeson.Y ii 
79. 18101010 Kamaleshkumar.T ii 
80. 18101011 Keerthi.S ii 
81. 18101012 Kishore.M ii 
82. 18101013 Malathika.M ii 
83. 18101014 Manikandan .M ii 
84. 18101015 Manojkumar.A ii 
85. 18101016 Mathiyazhagan.A ii 
86. 18101017 Meganathan.M ii 
87. 18101018 Mohammed Rizwan.M ii 
88. 18101019 Muthukumar.G ii 
89. 18101020 Navaneethan.T 

90. 18101021 Naveenkumar.N 

91. 18101022 Nethaji.A 

92. 18101023 Pappannan.S 

.93. 18101025 Prakash.A 

94. 18101026 Praveen Kumar.P 

95. 18101027 Samuvel.P 

96. 18101029 Sarathkumar.S I 

97. 18101030 Sarithiranayagan.S ii 
98. 18101031 Sathish Kumar.S ii 
99. 18101032 Thirumahalakshmi.V ii 
100. 18101034 Vijayakumar.C ii 
101. 18101501 Jeeva,R II 

~ -
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CSIR • NAL Estd 1959 
ISO 9001 : 2008 

CERTIFIED 

ORGANISATION 

El $11 Pt c.f5 <:"f~ -3-fl si1 R', c.f5 ~m q R C5i q_ 
x~ en a R a--T -q<T't ... I :;t I I C"'""I I ci 
Council of Scientific & Industrial Research 

National Aerospace Laboratories 
'11 <ft "fi / PB No.1779, m I HAL Airport Road ,~/ Bangalore- 560 017, 'llffil / INDIA 

'ITT'!/ Phone: (<m / Off): +91 . 80 . 2527 3351 • 54, 2508 6000 . 6599, ll;,m /Fax : +91 · 80 · 2526 0862, 2527 0670 

KTMD/STUVISITS/2019 

The Head, 
Aeronautical Engineering Department, 
Paavai Engineering College, 
NAMAKKAL 
Tamil Nadu 

Dear Sir/Madam, 

Sub: Visit of BE (Aero)students on 19-08-19 

Ref: Mail .di 02-08-2019 

,)~ I Website : httpllwww.naf.res.in 

19-08-2019 

This is to certify that BE students and faculties from your Institution visited CSIR-National 

Aerospace Laboratories, Bangalore on 19-08-2019. They visited various facilities as per 
the programme enclosed and interacted with the scientists during their visit. The students 
had an interactive discussions and followed by visit to various divisions. 

With kind regards, 

~ AN) 
In-charge, Visits & 

Principal Technical Officer 
Knowledge and Technology 

Management Division 
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iirs 
R&D Cenler HRS Progr,mffle Cant., 

Dale: 29/11/2019 

Ref: JET/04/INT/2019-2020/984 

TO WHOM SO EVER IT MAY CONCERN 

This is lo certify that Ms. V. THIRUMAHALAKSHMI of B.E AERONAUTICAL 

ENGINEERING of PAAVAI ENGINEERING COLLEGE, NAMAKKAL has done her 

Drone Technology & Piloting Internship Training successfully at Division of Unmanned 

Research for five days from 25/11/2019 to 29/11/2019 at Jet Aerospace Aviation Research 

Centre, Palakkad, Kerala, India. We appreciate participation and wish her all success in her 

future endeavors. 

Best Regards Authorized Signature 

JET AEROSPACE 

• +91-8883276477 9 Nera KTC. Kan11kode Industrial Area WWWJetaero ,n 
+91-9809812378 Palakkad678623 Kerala India =.,_~~} 1nf0Jetaerospace@gma,1com 

• -------- --
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Ref: JET/04/INT/2019-2020/983 

111:111:i: 
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R&D lncub.Uon Cent•r 

~~re 

iirs 
IIRS Outniach programme Centu 

Date: 29/11/2019 

TO WHOM SO EVER IT MAY CONCERN 

This is to certify that Ms. DEEEPIKASRI.R of -B.E AERONAUTICAL 

ENGINEE~NG of PAAVA1 ENGINEERING COLLEGE, "NAMAKKAL tias done her 

Drone Technology & Piloting Internship Training successfully at Division of Unmanned 

Research for five days from 25/11/2019 to 29/11/2019 at Jet Aerospace Aviation Research 

Centre, Palakkad, Kerala, India. We appreciate participation and wish her :all success in her 

future endeavors. 

Best Regards 
Authorized Signature 

JET AEROSPACE 

• +91-8883276477 ft Nera KTC, Kan11kode Industrial Area 
+91-9809812378 Palakkad678623 Kcrala India {::: ww1 w1etaerom ,.,, m o 1etaerospace@gma1I com 
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iirs 
illf,.. Aviation RNearch Center 
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Ref: JET/04/INT/2019-2020/985 

•OI 

.... 1 .•-•4"" 

R&O lncubadon c.tiw, 
URS O~•ch Programm• Center 

Date: 29/11/2019 

TO WHOM SO EVER IT MAY CONCERN 

'C This is to certify that Ms. S. KEERTHl of B.E AERONAUTICAL ENGINEERING 

of PAAVAI ENGINEERING COLLEGE, NAMAKKAL has done her Drone Technology & 

.P~!otinglntemship Training successfully at Division of Unmanned Research for five days from 

25/11/2019 to 29/11/2019 at Jet Aerospace Aviation Research Centre, Palakkad, Kerala, India. 

We appreciate participation and wish her all success in her future endeavors. 

Best Regards_ 

r , 

Authorized Signature 

JET AEROSPACE 

. -

• +91-8883276477 q Nera KTC, KanJ1kode lnduslnal Area .,,..,. www ietaero ,n --· 

+ 91-9809812 3 7 8 Palakkad-678 623, Kerala, India =..$~ info Jetaerospace@gmail.co 
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P"'W Jet Aerospace 
_ .. Aviation Research Center 

- . hlakluidlKochllColmNtorelDlndltul 

Ref: JET/04/INT/2020-2021/795 

111:1116: 
• <Ofl•"'-ll.-it .. 1•111-t 

,. ... '"'( ,. ··~ •-~ 
R&O lncut,1don C.n•r 

iirs 

Date: 31 /0 I /2020 

TO WHOM SO EVER IT MAY CONCERN 

, ~ This is to certify that Mr. PRAKASH. A ofB.E AERONAUTICAL ENGINEERING 

of l'AAVAI ENGINEERING COLLEGE, NAMAKJ<AL has done hi s 

Propulsion/Aerodynamics Internship successfully in Division or Unmanned Research for liv,; 

days from 27/01/2020 to 31/01/2020 at Jet Aerospace Aviation Research Cent re. Palakkad. 

Kerala, India. We appreciate his participation and wish him all success in his future endeavors. 

Best Regards 
Authorized Signature 

JET AEROSPACE 

• +91-8883276477 9 Nera KTC, KanJ1kode Industrial Area .t.;1~ www.jetaero:m 
+91-9809812378 C;) Palakkad-678 623, Kerala, lnd,a. info.jetaero~pace@gma1l.com 
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R&D Incubation C.ntar 

iirs 
lftS progt11m,,,. Cent.er 

Dale: 31/01/2020 

Ref: JET/04/INT/2020-2021/798 

TO WHOM SO EVER IT MAY CONCERN 

This is 10 certify that Ms. DAYA SRI. S ofB.E AERONAUTICAL ENGINEERIN(; 

of PAAVAI ENGINEERING COLLEGE, NAMAKKAL has done her 

Propulsion/Acrodynah1ics Internship successfully. in Division of Unmanned Research fo~ five 

days from 27/01/2020 to 31/01/2020 at Jet Aerospace Aviation Research Centre. l'alakkad. 

Kerala, India. We appreciate her participation and wish her all success in her future endeavors. 

Best Regards Authorized Signature 

JET AEROSPACE 

• +91-8883276477 · g Nera KTC, KanJ1kode Industrial Area .,,., www jetaero in 

+91-9809812378 <;;:;> Palakkad-678 623, Kerala, India. :_;~ info.j~taero~pace@gmail.co 
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RID Incubation C.nlllr 

.~;~re 
iirs 

IIRS Outn•ch Programme C.ntar 

Date: 31 /01 /2020 

Ref: JET/04/INT/2020-2021/799 

· TO WHOM SO EVER IT MAY CONCERN 

• This is to certify that Ms. MALATHIKA M of 8.E AERONAUTICAL 

ENGINEERING of PAAVAI ENGINEERING COLLEGE, NAMAKKAL has done her 

Propulsion/Aerodynamics Internship suc.cessfully in Division of Umnanncd Research for five 

days from 27/01/2020 to 31/01/2020 at Jet Aerospace Aviation Research Centre. Palakkad, 

Kerala, India. We appreciate her participation and wish her all success in her future endeavors. 

Best Regards 

• 
Authorized Signature 

JET AEROSPACE 

• +91-8883276477 9 Nera KTC, KanJ1kode Industrial Area .-;;~ www.jetaero .. in . • 

+91-9809812378 Palakkad-678 623, Kerala, India '"...~:-;' info.jetaerospace@gmail.com 



.. , Jet Aerospace 
.. Aviation Rnearch Center 

-JIIIIIIII hlakbdlleooltllCol•NtorelDINW,,, 

Ref: JET/04/INT/2020-2021/797 

1115111£ 
IIIOI. IIIIAl.lf•--•11-
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R&D Incubation Cenllf 

~:r• 
urs 

HRS OutrNch Programme C•n .. , 

Date: 31/01/2020 

TO WHOM SO EVER IT MAY CONCERN 

This is to certify that Mr. I-IARIHARAN N of B.E AERONAUTICAL 

ENGINEERING of PAAVAI ENGINEERING COLLEGE, NAMAKKAL has done his 

• Propulsion/Aerodynamics Internship successfully in Division of Unmanned Research for live 

days from 27/01/2020 to 31/01/2020 al Jet Aerospace Aviation Research Centre, Palakkad, 

Kerala, India. We appreciate his participation and wish him all success in his future endeavors. 

Best Regards 
Authorized Signature 

JET AEROSPACE 

* +91-8883276477 ft Nera KTC, Kan11kode Industrial Area ..-..... www Jelaero in 

+ 91-9809812378 Palakkad-678 623, Kera la, India :,;?} ,nfo Jelaerospace@gma,I com 



ITA Reg No 147/15 GSTIN 32BTTPB2731C1Z6 

.. ,. Jet Aerospace 
!!!:., .. Alllatlon RNHrch Center 
-JIIIIIIII ~llfHMICola....,_IOl ... •I 

Ref: JET/04/INT/2020-2021/796 

1115111£ 
•--1••-•nll'llloU ""'"',~·-···~ 
R&O lncublllon 

~;re 
urs 

IIRS Outreach Programme C.ntar 

Date: 31 /0 I /2020 

TO WHOM SO EVER IT MAY CONCERN 

This is to certify that Mr. C. ARA VINDH of B.E AERONAUTICAL 

ENGINEERING of PAAVAI ENGINEERING COLLEGE, NAMAKKAL has done his 

Propulsion/Aerodynamics Internship successfully in Division of Unmanned Research for live 

days from 27/01/2020 to 31/01/2020 at Jet Aerospace Aviation Research Centre, Palakkad, 

Kerala, India. We appreciate his participation and wish him all success in his future endeavors. 

Best Regards 
Authorized Signaiure 

JET AEROSPACE 

• +91-8883276477 9 Nera KTC, Kan11kode Industrial Area .-..-.. www Jelaero ,n 

+91-98098123 78 Palakkad-678 623, Kera la, India :.._;~} info ietaerospace@gmall com 
. , 
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Naveen R

from Paavai Engineering College has successfully secured Campus Ambassador
internship at Tryst, IIT Delhi through Internshala.

January 28, 2020

Certificate Number: A8736018-6FEB-C4A8-B729-908BE9C7AA01
For certificate authentication please visit https://internshala.com/verify_certificate



INTERNSHALA 

Certificate of Selection 

Sandhiya Durai Murugan from Paavai Engineering College has successfuly 

secured Campus Ambassador internship at liT Delhi- Rendezvous througn 
internshala. 

Sarvesh Agrawal Date of certificetion 2019-08-17
Founder & CEO 



INTERNSHALA 

Certificate of Selection 

Sandhiya Durai Murugan from Paavai Engineering College has successfully 
secured Campus Ambassador internship at Abhyuday llT Bombay through 

Internshala 

Date of certisication 2019-0812 Sanvesh Agrawal 
Founder &CEO 



INTERNSHALA 

Certificate of Selection 

Sandhiya Durai Murugan from Paavai Engineering College has successfuly 
secured Campus Ambassador internship at WERP-India through Internshala 

fowg 

Sarvesh Agrawal 
Founder & CEO 

Date of certiication 2019-09-27 



INTERNSHALA 

Certificate of Selection 

Sandhiya Durai Murugan from Paavai Engineering College has successfully 
secured Social Work (Open Positions - 1000) internship at INDIA Redefined 
through Internshala. 

fuwg 

Date of certification: 2020-04-02 Sarvesh Agrawal 
Founder & CEO 



Bhoivarae Educare PM 1 
610, Untach Husinea6 Zons 
Hinvans oiitry, Bouth Ciy 2, 
Surgaon, india 122010 

INTERNSHALA 

Date 20/09/2019 

TO WHOM IT MAY CONCERN 

This is to certify that Sandhiya, a student of Paavai Engineering College Autonomous, was an 
active member of the Internshala's campus ambassador program Internshala Student Partner 

(ISP) 14 during the period of June 2019 to August 2019 

At Internshala, we consider ISPs, our biggest strength when it comes to educating college students 

across the world about the power of internships and online trainings. 

During this period, Sandhiya promoted Internshala and its products successfully and showed 

genuine sincerity and willingness to learn while taking on new assignments and challenges. 

We wish Sandhiya good luck for al the future endeavors. 

You may please contact the undersigned for any queries you may have regarding Internshala or 

the ISP program. 

Kind regards, 

Shekhar Halder 

Head, Marketing 

Contact at: isp-hiring@internshala.com 
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Students Data base for Industrial Visit
Rockable Naveen <naveenkumarelur777@gmail.com>
Mon 08-07-2019 09:49
To:  PEC MECH Hod <pecmechhod@paavai.edu.in>

---------- Forwarded message --------- 
From: Gigi John <gigijohn2000@yahoo.com> 
Date: Sat, 6 Jul 2019, 4:05 pm 
Subject: Re: Students Data base for Industrial Visit 
To: Rockable Naveen <naveenkumarelur777@gmail.com> 

Dear Mr Sivasubramanian,

We hereby confirm visit  for 
Paavai Engg College, TN
Dates: 12th July 2019 
Mech Engg Students + staffs

You are requested to be at Escorts by 12:00 noon.
Only students with id cards & College staffs will be allowed inside the company premises (Tour guides, bus drivers or
any others are strictly not entertained inside our premises).
Kindly adhere to the rules & regulations as instructed by our trainers.
Please carry a hard copy of the students list in the college letter head & submit when requested by the training team.

John
8970562979

On Friday, July 5, 2019, 05:52:07 PM GMT+5:30, Rockable Naveen <naveenkumarelur777@gmail.com> wrote:

---------- Forwarded message --------- 
From: Ramesh Babu <nramesh3499@gmail.com> 
Date: Fri, 5 Jul 2019, 17:04 
Subject: Fwd: Students Data base for Industrial Visit 
To: <naveenkumarelur777@gmail.com> 

---------- Forwarded message --------- 
From: PEC MECH Hod <pecmechhod@paavai.edu.in> 
Date: Fri, 5 Jul 2019, 5:03 pm 
Subject: Students Data base for Industrial Visit 
To: gigijohn2000@yahoo.com <gigijohn2000@yahoo.com> 
Cc: nramesh3499@gmail.com <nramesh3499@gmail.com> 

Respected Sir,
                           Here with i have a�ached Students details for your verifica�on. Kindly find the
A�achments. 
Thanking you sir. 

With Regards 

mailto:gigijohn2000@yahoo.com
mailto:naveenkumarelur777@gmail.com
mailto:naveenkumarelur777@gmail.com
mailto:nramesh3499@gmail.com
mailto:naveenkumarelur777@gmail.com
mailto:pecmechhod@paavai.edu.in
mailto:gigijohn2000@yahoo.com
mailto:gigijohn2000@yahoo.com
mailto:nramesh3499@gmail.com
mailto:nramesh3499@gmail.com
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A.P.Sivasubramaniam.,M.E.,(Ph.D) 
Head of the Department, 
Department of Mechanical Engineering, 
Paavai Engineering College, 
Ph.No: 9842070288
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https://outlook.office.com/mail/inbox/IAAQKAGIxMDJ 

CERTIFICATE 
-OF PROJECT IN- 

Fulgid 
PROU)Y PRESEN tS TO: 

YuVARAJ K 
For successfully completing his project (Solar Copter)at FULGID SOFTWARE SOLUTIONS PVT LTD committing his services for 50 days in total. 

Navinkumar 
Lakshmipriyo 



https://outlook.office.com/mailinbo/idAAQKAGIxMDJIND. 

CERTIFICATE 
PRLy N 

Fulgra 

PHODI PRISIIST0 

RAJAVELB 
For successfully completing his project (Solar 

Copterlat FULGID SOF TWARE SOLUTIONS PVT LTD 
committing his services for 50 days in total. 

tNovinkumar Lakshmipryo 



https://outlook.oftice.com/mail/inbox/i.lAAQkAGlxMDJIND.. 

CERTIFICATE 
PRYLCT1IN 

Eulga 
PRODY PRISENIST0 

SRIMATHI B.A 
For successfully completing his project (Solar Copterat FULGID SOFTWARE SOLUTIONS PVT LTD cOmmitting his services for 50 days in total. 

rin 
NaviinkUmar 

Lakshmipriyo 



kAGlxMDJIND https://outlook.office.com/mail/inbo 
OX 

CERTIFICATE 
FP'ROJECIN 

Fulgia 
PRODIY PRSIN 

ASHWITHA P 
For successfully completing his project (Solar Copter)at FULGID SOFTWARE SOLUTIONS PVTLTD committing his services for 50 days in total. 

Navinkumar 
Lakshmipriyo 
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x 

CERTIFICA 
Y PROYUCTIN 

Eulgia 

PHObIYPRISENS10 

DIWAKAR S 
For successfully completing his project (User Data Confide 

tiaiity in cloud)at FULGID SOFTWARE SOLUTIONS PVT LT 

committing his services for 30 days in total 

Novinkumor Lakshmipriya 



Firefox 
https://outlook.office.com/mail/inbox/i/A QkAGIxMDJIND.. 

CERTIFICATP 
OF PROJECT IN 

Fugra 
PROCDIY PRI. SENTS T0: 

GOKULRAJ G 
For successfully completing his project (User Data Confide tiality in cloud)at FULGID SOFTWARE SOLUTIONS PVT LTI 

committing his services for 30 days in total. 

Navinkumar Lakshmipriya 
PESDENT DIRToi 



KAGIxMDIND https://outlook.oftice.com/mail/inbo 
Firefox 

CERTIFICATE 
OF PROECTIN 

Eugia 

PIRODIY PRSIIS0 

PERIYAPERUMAL A 
For successfully completing his project (User Data Confide! tiality in cloud)at FULGID SOFTWARE SOLUTIONS PVT TL 

Committing his services for 30 days in total. 

Lokshmipriyo 

. 

Navinkumar 

i of i 



TECHVOLT soFTWARE PVTLTD 
Simjole But Maruelsus. 

TO WHOM SO EVER IT MAY CONCERN 

This is to inform you that Mr.H.Ragul (Reg.No.16202032), Mr.N.Nar.akumar 

(Reg.No.16202024), Ms.E.Haripriya(Reg.No.16202017), final year student of :.Tech(IT), 

Paavai Engineering College, Namakkal has been associated with us for their "I idustrial 

Project" on "Internet of Things'" in our company from 05/12/2019 to 05/ /2020 at 

Coimbatore. During the period they entitled their project work on "E-commerce plication 

based on LoRaWAN". 

During the period performance found to be good and satisfactory. 

For Techvolt Sffnare Pvt.Ltd., 

R Mnagen FT COIMBATORE 

www.techvoltcoimbatore.com Email: support@techvoltcoimbatore.com M:b:8428 983 975 

#o8,Thacil Centre, 2nd Floor Above City Unlon Bank, Raja Annaimalai Road, Saibaba CoCofmbatore-G101, 
Scannecd by CamScanner 



TECHVOLT sOFTWARE PVTLTO 
Sunpte But Maruetous. 

TO WHOM SO EVER IT MAY CONCERN 

This is to inform you that Ms.S.Sugashini (Reg.No.16202044), Ms.l.avarasi

(Reg.No.16202012), Ms.P.Shreelekha(Reg.No.16202041), final year student of .Tcch(IT), 
dustrial 

Paavai Engineering College, Namakkal has been associated with us for their 

Project" on "Internet of Things" in our company from 05/12/2019 to 05/1/2020 at 

Coimbatore. During the period they entitled their project work on Soil Tester using rduino". 

During the period performance found to be good and satisfactory.

For Techvolt 5of(ware Pvt.Ltd. 

CoMBATO ENR Nger Vo 

www.techvoltceimbatorc.couu Email : support@techvoltcoimbatore.com di: 8428 983 975 
#28,Thacil Centre, 2nd Floor, Above City Union Bank, Raja Annamalai Road, Saibaba Co Coimbatore-GA1011 

Scanned iuy CamScanner 
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INDIAN INSTITUTE OF TECHNOLOGY ROPAR 

ADV/T\YA
mPLAus iaLe IADNATION 

CERTIFICATE 
OF APPRECIATION 

Presented to _Danyasri Varadaraju 
of Paavai Engineering College in recognition 

for his/her hardwork and dedication as a MARKETING INTERN 

at Advitiya 20, IIT Ropar. 

Dr. Neeraj Goel 

(Faculty In-Charge, BOST)n 
Dr.C.C.Reddy 

(Dean, SA, IT Ropar) 
VMr.Ashish Bedi 

(General Secretary BOST) 



3G Institute of Research & Policy Studies Pvt Ltd 

Date: 05-02-2020 
Place: Chennai 

TO WHOMSOEVER IT MAY CONCERN

This is to acknowlcdge that NIDDESHWAR G B has been scheduled for internship in our 

company from 6h FEBRUARY 2020 till sth MARCH 2020 on Advanced Artificial 

Intelligence projects using Python. 

Authorized Signatory 

A. 

Address: 3G Institute of Research & Policy Studies, A Block 6th filoor IIT Madras 

Research Park, 32, Kanagam Rd, Kanagam, Tharamani, Tamil Nadu 600113 

www.3girps.org admin@3girps.org |+91 95555 55325 







THT TT 

PRASAR BHARATI 

INDIA'S PUBLIC SERVICE BROADCASTER 3HICRIGIOT

ALL INDIA RADIO DHARMAPURI 

THTT A/CERTIFICATE

fDra f lII f 31TINaTui, fRivftarjuyfocd 3 3I1foa 

This is to certify that the following Student has undergone 

n-plant Training at All In dia Radio, Dharmapuri.

1 
Name of the Student 

K. POOVARASAN 

PAAVAI ENGINEERING COLLEGE, 

NAMAKKAL 
2 1cdo 

Name of the College 
3 71 Y 

Branch of study 
B.TECH. (1T) II YEAR 

02.12.2019 to 06.12.2019 

Period of in-plant Training 

RAD Jns 
C. KANDASAMY 

ASSISTANT ENGINEER 
A 

ALL INDIA RADIO, 
TIRUCHIRAPPALLI



HT 

PRASAR BHARATI 

INDIA'S PUBLIC SERVICE BROADCASTER R 

ALL INDIA RADIO - DHARMAPURI 

HIT /CERTIFICATE 

This is to certify that the following Student has undergone 
n-plant Training at All india Radio. Dharmapuri. 

Vame of the Student SANTHOSH KUMAR.P 

PAAVAI ENGINEERING COLLEGE, 

Name of the College NAMAKKAL 
TT7 7 

Branch of study B. TECH. (1T) II YEAR 

02.12.2019 to 06.12.2019 Period of In-plant Training

C. KANDASAMY 
ASSISTANT ENGINEER

ALL INDIA RADIO, TIRUCHIRAPPALLI 



PRASAR BHARATI 

INDIA'S PUBLIC SERVICE BROADCASTER 3HIIOT 
SHTNTT: frofaryfo 

ALL INDIA RADIO - DHARMAPURI 

HTT /CERTIFICATE 

This is io certify that the following Student has undergone in-plant Training at All Indlia Radio, Dharmapuri. 

1 

MAGESH BHARATHI. B. Name of the Student

PAAVAI ENGINEERING COLLEGE,
NAMAKKAL

2 

Name of the College 

3 /a 
Branch of study B.TECH. (1T) I YEAR 

02.12.2019 to 06.12.2019 Period of In-plant Training 

RAD 
C. KANDA`AMY 

ASSISTANT ENGINEER 
ALL INDIA RADIO, TIRUCHIRAPPALLI 



PRASAR BHARATI 

INDIA'S PUBLIC SERVICE BROADCASTER 

HTET Tfttferryfaa 
ALL INDIA RADIO -DHARMAPURI 

THT/CERTIFICATE 

e following Student hus uil.igor 
in-plant iramng at All ndia Radio, Dharmapur. 

Name of the Student DEVA R 

PAAVAI ENGINEERING COLLEGE 

NAMAKKAL Name of the College 
3 

B.TECH (IT) I YEAR Branch of study 
4 iod O 

Period of In-plant Iraining 02 12 2019 to 06 12 2019 

ND 

C. KANDASAMY 

ASSISTANT ENGINEER 
ALL INDIA RADIO, TIRUCHIRAPPALLI 



PRASAR BHARATI 

INDIA'S PUBLIC SERVICE BROADCASTER 
A75RTT: fdsfsarufdr 

ALL INDIA RADIO -DHARMAPURI 

HIUT /CERTIFICATE 

This is to certify that the following Student has undergone In- plant Training at All India Radio, Dharmapuri. 

1 

SINDHU.S. Name of the Student 
2 57 u 

Name of. the College 
PAAVAI ENGINEERING COLLEGE, 

NAMAKKAL 
3 

B.TECH. (1T) III YEAR Branch of study 

02.12.2019 TO 06.12.2019 Period of In-plant Training 

RA 

C. KANDASAMY 
ASSISTANT ENGINEER 

ALL INDIA RADIO, TIRUCHIRAPPALLI 



SANSSN080908090808880 

BSNL 
Connteling lndis 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA Certificate No. o9 

COURSE CERTIFICATE 

This is to certify that 

Mr.Ms. SPooIA 
****** ********* e * ******* 

studyiig. .. ch 

RAAV.A.I.ENG..N.E.E.BI.NG. CoLLEGE e 

PACHA MAMAKK A. R. ************* **** 

undergone training in Fundamentals of Telecommunicatiwns onatitd t 

BSNL Salem for one week, from. to... - . 

T: Ren chan 

Salern-636 007 

Dateo6.12 2019. 
Asst. General Manager (Adnil,i, 

O/o. Ceneral Manager, BSNE, Salka 



BSNL 
Conneing lndia 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA 
ertilate No. O/O 

COURSE CERTIFICATE 

This is to certify that 

Mr./Ms. uNAR.1.yA. ... 

studying. nd Tech. (.T) 

. A AM.A.I.. N.IN. R.IN 

A.CHA. AMANKE b 
undergone traininq in Fundamentals of Telecommunn at iwns toi 

BSNE Salem for one wek. from.2..)22.019 to 2. 2019 

Salem-636 007 HET HE (/T) 
Asst. Generai tiuaer (Adin'ii Date 6 2.20)9 
O/o. Generai1 ..iii. 
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BSNL 
Conncting lndia 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA 
Certificate No.6)9 

COURSE CERTIFICATE 

This is to certify that 

Mr. Ms. ).V.ENGADANA H.A.N * ************* ************"*f**** 

studying nd.B.Tech. (I.T). **** . 

PA.AN.A i. M 
*********** 

Co.LE.E **** .HA.S.NMAKA At .. 

undergone training in Fundamentals of Telkcommunications conducted by 

BSNE Salem for one uweek from. n.N.to.. 2019 

. eman 
Salem-636 007 

Date 612.2019 
Asst. General Manager (Admn/ HR) 

O/o. General Manager, BSNL, Salem 



0000808080808 080820803093 

BSNL 
Conneling ldia 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA 
Cortifneate N 608 

COURSE CERTIFICATE 

This is to certify that 

Mr./M.. E.E.NA.T.CHI. ******** ****** ***** * ***** 

studying.. nd B.Tech.I.T). *** 

PAANA N.GNE.E.RN . ***** 

*********** 

uTtdergone training in Fundamentals of Telecommunications" cond.cid 

BSNL Salem for one week, from. . ..to.. 2 

T. alenohe), 
HER HETT it7: 
Asst. Generahianagea t A 

Salem -636 007 

Date 6.)2.2019 

O/o. General iamnC N 



BSNL 
Conneking India 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA 
Certiieate No. 

COURSE CERTIFICATE 

This is to certify that 

Mr.Ms. MONISHA. ************ ***** ** * 

studying.. nd. ech CI.T) 

. B.A.H.. NINEERIN G CoLLEGE 

MA AMAKKA L , #. 

undergone training in'"Fundamentals of Telecommunications condi 
ASNC Salem for one week from.4019to.b 12 20)9 

T. r ndra) 
Salem 636 007 

Date6 12 209 Asst. General Manager (5 dmn /ilP 

O/o. General iuna .1., lee 



BSNL 
Connteing lndia 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA Certificate No. 6 & 

COURSE CERTIFICATE 

This is to certify that 

Mr./M..MS)vA KuMAR. ****************** **************** * ***"*********" ** 

studying...2nd.BTeck (IT). 
AA.A. .iA E. ER. * *********************** 

undergone training in Fundamentals of Telecommunications' conducie. 

BSNL Salem for one week, from. 2d 2..to. 2..209 

T nanra 
HERY5 4EIYe (IT/T VT) 
Asst. GeneralManager (Adi/ t 

Salem - 636 007 

Date:6-2 2019 
Olo. General Manager, BSNL, Sale 

-



BSNL 
Connmeting dkas 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA 

COURSE CERTIFICATE 

This is to certify that 

Mr/ MADHA.V.ARA.I..

st udyng.. B.Tch1. '*"**" 

AAMA. AGINEERING £sE 

PACHA . MAK.KAL 

7.201,20ne tratning in Fundamentals of Telecommuncatuon 

A,Salem for one week from.2..: zIG. to. 29.|2c9 

T: ntmca 

HETY HEI9set (T 
Asst. General NMainage i.Ai tis 

Saiem-636 007 

Date: 29 1).2019 

O/o. General Man: i 
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BSNL 
Connielin lndia 

4TRT TR A4 fofMeE 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA 
erilicate Nu. S 93 

COURSE CERTIFICATE 

This is to certify that 

tr./Ms. SE.LSIYA.K.. 

studying.. BIECH. T. 

AANA N.61.NEGIN... oA.SE. *** 

PASH.A ..AM.AkKA. has ***** ***t**

undergone training in Fundamentals of Telecomnmunicatwns" conducted by 

ASNL. Salem for one week from..%..1 19.to.2.9:11219 

T: enbmn 
Salem 636 007 

Date :29 1).2013 Asst. General Manager (Adnn/HR). 

O/o. General Manager, BSNI, Salem 

8080808008080 



BSNL
'onntelin Indis 

4TR TR ATH fafadE 

BHARAT SANCHAR NIGAM LIMITEED 

(A iov. of lndia Enierprse) 

S77 
SALEM SSA 

ertificate No 

COURSE CERTIFICATE 

Ths sto certufy th 

4MsS. PRYANKA Ms 

BTECH T studyang 

AfA! E.N,NE E RI 

PACA AmAkKAL 

S V Salem for one tu eek from21 2 019 

Salem 636 007 

2.11 2019 ate At. f,etie ral Vianage da 



BSNL 
Conntelig lndia 

HTR HTR ATH fGTA�T 

BHARAT SANCHAR NIGAM LIMITED 

(A (ovt of india Eaterprise) 

SALEM SSA 
Certificate No 75 

COURSE CERTIFICATE 

Thus 1s to certufy tha 

Mr HARISH. M 

studyng B.7ECH IT 

PAAVAI EN%INEERINs CoEs6 

PACHA NAMAkEAL 
urndetgone tratnng m Fundamentais of lelecommunicatons 

AYNL Salem for one u eek from 2 2.019to 29)2o!9 

TRenran HETY ETF 

Asst. GenerahManager ( 4dma'ik 

baiem o36 007 

Date 29I1.2019 

O/o. enerai Manager, BSi Sai 



BSNL 
Conneking lndia 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA Certificate No. S69 

COURSE CERTIFICATE 

This is to certify that 

Hn /Ms...RRAMY.A. * * *****"************************************ 

studying. BJEH. . ********** ******* ***** ****** 
***************************** 

******* 

...AAM.. Al.SJN.ERIAS. .LEG ******************** 

... S **************** . AM.AK.KAL. ******* ************************** 

undergone training in Fundamentals of Telecommnunications conducted by 

BSNL Salem for one week from.S .219to.. O)9 

T nem dhran 
Salem 636 007 

Asst. Generai Mauager (Admn / HR), 
Date: 291. 20j9 

0/0. General Manager, BSNL, Saier 



BSNL 
Conntelin Idis 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA 
Certificate No S68 

COURSE CERTIFICATE 

This 1s to ertufy that 

Ms. N. REVATH 

study1ng I B.TECH 1T 

AVA! EGIAMEERIN COLLE_E 

ACHA AAMA KKAL 

undergone tramng n fundamentals uf Tele ommunt.uttos T 

HSNL Salem for one u cek from S'|2N9 to21 1120)9 

T.nandran 
HETHETG (U1 

Asst. .eneral Wanager i \daa k 

Saierm-636 007 
Date291. 2519 

(ocneral Manage, HSSI Sslerm 



BSNL 
Connteinf lndis 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA Certificate No. S7 

COURSE CERTIFICATE 

This is to certify that 

4Ms.S.KASH.IEAALmAN.. 
****'******************************* '********* '**** 

Studying. B.TECH. 2 , {i 
****' 

********************************** 
***** *** 

*** * 

PAANAI.GASIMEERINS. CS. 

RAGHA. 
has ..AMAKKA! s ********************* 

undergone training in Fundamentals of Telecommunications' conducted b 

BSNL Salem for one week, from. 2.S..019.to.9..J2019 

T.nen cra 
HETY5 H8IYET5 (WIT/HT T) 
Asst. General Manager (Admn/HR), 

Salem 636 007

Date: 29.}.20/9 

O/o. General Manager, BSNL, Salem 
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BSNL 
Conntelisng India 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA 
Certificate No. 72 

COURSE CERTIFICATE 

This is to certity that 

tr /Ms..MSNEHA. ***********************************'**** **************'************ * ** 

studying.I. ...TECH.IT ******************************************************** * ***4 

PAAMA). NSLNEERIMS..SoLEE. ********** 
PACAA. .MAM.A.KKAL ***** 

undergone training in Fundamentals of Telecommunications conducted by 

RSNL Salem for one week from2SALA19to.2911.2019 

T.nendhran HETT5 HEPapi (WET/ HT H) 
Asst. GenerarManager (Admn/HR),

Salem-636007 
Date 29.)1.2019 

O/o. General Manager, BSNL, Salem 



ONCNOOS888888080808080809088888088808880888080880808008080 

BSNL 
Connteling lndia 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA 
Certificate No. 

COURSE CERTIFICATE 

This is to certify that 

tr /Ms. . BHu.u.ANESH.WARI.. ****'*****"********* 

studying.. ECH 

.A)..M.SIERINS,. 

PACAAA NAMAk.k.O . . . 

undergone training in Fundamentls of Telecommunications Condicte g 

BSNE Salem for one wveek, from.2S 2A19. 1o.2I:219 

nolem ray 
Salem 636 007 

Asst. (eneral Manager (Admn/1R) Date 29 1).2 o19 

/o. General Manager, iSNI., Salem 

su 000080308080808 080 3280303090800 



BSNL 
C'onnie lin India 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of ludia Fnterprise) 

SALEM SSA S78 Certiticate No. 

cOURSE CERTIFICATE 

This is to cenify that 

f A.MH AME. .wAN. 

PAAVA ENJalE.ER.INS a EG E 

PACHA N.AMAK.KA. 

o tnan1 1n undamentals of lelecommunuatons d 

S.alem for one ueek. from. 2S 2.19.1o.29 219 

natem Salem 636 007 

Date 29 I)-2019 Asst. eneral NMuaer( Admn/11R).

o, eneral aaer, 85N, Salem 



80080080080080800800908080808080008080808E088 

BSNL 
Connietin Indis 

BHARAT SANCHAR NIGAM LIMITED 

(A Govt. of India Enterprise) 

SALEM SSA Certificate No. 79 

COURSE CERTIFICATE 

This is to certify that 

Mr. . ARURIAN... ** ************** ** **** ****** ** ******** 

stuáying ** BTECH1. * ******** ******* * '*** ***************** ** * 
' 

********** .S.L.A.E N. ..E. 

AAL 

undergone training in Fundamentals of Telecomnunications conducted 

BSNL Salem for one week, from..2 A19 to.29:11:2!g 

Salem-636 007 

Date:2911. 2019 Assf. GeneraB Nanager (Admn /HR), 

Olo. Genera! Manager, BSNI, Salem 



appin 
Technology Lab 

Date: 30/11/2019 

INTERNSHIP CERTIFICATE 
This is to inform that Ms. DANYASRI V. 3 year B.Tech. Infomation 

Technology student of PAAVAI ENGINEERING COLLEGE, Namakkal. has 

attended Intermship training in our organization from November 21 2019 to 

November 30 2019. 

During this Internship training. she has learned the overview concepts o WEB 

DEVELOPMENT. 

Thanking You. 

For iN 

NASSCOM144, Sengupta Street, Near Hotel City Towers,

Ram Nagar, Coimbatore 641009 

T: 0422 450 2000 

www.appincoimbatore comE: info@appincoimbatore.com 

M: 91-77080 40308 USDLA PTE 



appin 
Tesrhriology Lab 

atr /i /2019 

INTERNSHIP CERIIPICAT 

Thie t nfrrrn that SMANMIKA M, ? year Tech, Information Technuiog 
studesit f PAAVA ENGINEERING COLLEGE, iamakkal, has atternder 

Irternohi training in ryur tayarivation fron vemher 21 2019 ty iovernber 39 

201 

uring this Interoiif, traising, she has learned thc terieu toncepfWEE 

DEVELOPMENT. 

Thanking Yru 

Fo : TECH 

NASSCOM 4, '1ta proet, ieat Hat ity tonef, 

att iatipr, 'titnésstse t4141 

EUSDLA NPTEL ** *** 



appin 
Technology Lab 

Date: 30 11/2010 

INTERNSHIP CERTIFICATE 
This is to infornm that Ms. SOWMIYA M, 3 year B.Tech. Intormation 
Technology student of PAAVAI ENGINEERING COLLEGE. Namakkal. has 
attended Internship training in our organization from November 21019 
November 30h 2019. 

During this Internship training, she has learmed the overview concepts ot WEB3 
DEVELOPMENT. 

Thanking You. 

For APPIN TECHNOO 

144, Sengupta Street, Near Hotel City Towers, 
Ram Nagar, Coimbatore 641009. 

NASSCOM 
ISO 
9D07 2015 

T: 0422 450 2000 M: +91-77080 40308 
www.appincoimbatore.com E: info@appincoimbatore.com USDLA NPTEL 



appin 
Technology Lab 

Date 30/1/2019 

INTERNSHP CERTIEICATE 

This 1s to inform that Mr. RAJADURAI A. 3 year Iech, Inform.aton 

Technologs student of PAAV AL ENGINEERING COLLEGE, Namak.kal, a 
attended Intemship training in our organization from November 12019 t 

November 30 2019 

Durng this lnternship traning. he has leamed the ovcrv ew cocept vt WI 

DEVELOPMENT. 

Thankng You 

NASSCOM 
144 Sengupta Street, Near Hote Coty loners 
Ram iagar Combatore 641009 

T0422 450 2000 M91 7080 40 308 USDLA 
HPTEL ifoeappn omtatore cor 
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we are crazZy 

CRAZY FOR SUCCESS FOUNDATION 

TO WHOMsOEVER IT MAY CONCERN 

26-07-2019 

This is to certify that Rajadurai., has successfully completed his/her online internship with 

CRAZY FOR SUCCESS FOUNDATION during the period 20-07-2019 to 26-07-2019. 

During the period, he/she handled Social Media promotion and marketing, Content writing and 

Graphic designing for the organization. 

During the course of internship, Rajadurai. has shown great amount of responsibility, sincerity 

and a genuine willingness to learn and zeal to take on new assignments & challenges. In 

particular, his/her coordination skills and communication skills are par excellence and his/her 

attention to detail is impressive. 

We wish him/her all the very best for the future. 

With regards, 

Himanshu Singh 

Vice President 

Crazy for Success Foundation 

CRAZY FOR SUCCESS FOUNDATION www.wearecrazy.org info@wearecrazy.org9
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SISESOFTIT SOLUTIONS 

utership Certificate 
This certificate is awarded to 

B: DEVL kRIsHNa 
in appreciation for your successful vork as intern at 

SISESOFTIT SOLuNONS. The internship was condiictetb:een 

3a-Nev-2411 to 15-DEC- 2012 

Silambarasan 
Managing Dinvo 

www.sisesei.com 



SISESOFT IT SOLUTIONS 

utet ahip Certificate 
Tstftwate is awvarded to 

3mayoNMANL 
n nc ultnon for your successful work as intern at 

SISSOJT IT SOLUTNONS. The internshiip was conducted be 

30NO7019 to DEG-2019

silambarasan 
ManagngDra 

wwwtuseeuft com 



SISESOFT IT SOLUTIONS 

Sutership Certificate 
This certificate is awarded to 

AyA SWeTHA V 

sful work as intern at n appreciatior for 

was conducted be en SISESOFTIT SOLUTIONS. 

to 

Silambaras 
Managng Di 

A 

ww.agf.c 
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Eoxys Systems India Pvt.Ltd., 

eoxys M17, Sth Main Road, Appajappa Layout, 
Shampura, Kaval Byrasandra, Bangalore-560 045, India, 

Mob +91 80 23652266, +91-8088554088, +91-8971900040. 
email: info@eoxys.com web: www.eoxys.com 

Ever Sharp 

Date: 28-June-2019 

To Whomsoever it May Concern 

This is to confirm that Ms. S. Sindhu D/o P. Senthil Kumar (Third Year B. Tech IT) Roll No: 

(100101231171012) Student of Paavai Engineering College Namakkal has completed her 

"internship at Eoxys systems india Pvt Ltd, Bangalore as Software Trainee Intern 
She was associated with us in our Development team 14-June-2019 to 28-June-2019 

Duringte said inte nshi period wvith us we found her work sincere and value addition. 

We wish her ali the besr in her future endeavours 

For Ecxys Systems tnda Pyt ttd 

MD & CEO 



ASTENTZ 
cORPORATE OFNCE 
#383/11, 2"Floor, 0 A Cemplex, Cross Cuf Road 

Street, Gandhipuram, Ceimbatre 641 01 

TECH NOL O GIE S 
Snlutia yan otn eunt t 

Phone 0422 4131 0 

Mobile 900 350 21 18 

mal acentttech@gmait eom 

CERTIFICATE 

This is to certify that Mr. KAMESWARAN R (Reg. No.: 1720202.3) Stundent of 

1 11CH (Information Technology), Second Year, P'AAVAL ENGINEERING COLLGE. 
Namakkal, has undergone an In-Plant Tfraining from 08" June 2019 to 11 June 2019 m N 
cstccmed concen and has been trained in JAVA. 

We wish him success in all his liuture endeavors 

For Acent lechnolvgles 

N 

www.ascentr.com 



CERTIFICATE 
OF INTERNSHIP 

WallMag 

MSS DANYASRI 

MARKETING 

ASUSANINE A R NNAN NE 

AJRET NEENA 
ewww.i 

walmag 
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New No 185,(0ld No. 76), Singanna Chetty Street 
Chintadripet, Chenna 2 
Ph 4322 7178/ 79, 28550377 

Systech Mobile 9841730978 

Email systech joe@gmail com 

Date: 07.06.2019 

To whomsoever it may concern 

This is to certify that V. Anuprabhu who has undergone 

Internship in Web Development from 18.05.2019 to 

04.06.2019 at SYSTECH Chennai. During the course of 

training period, the conduct of the trainee was found 

to be Good. 

For "SYSTECH" 

TEC 
( 
nai-2. 

(S. Joseph Vinodh Kumar) 



New No.185,(Old.No.76), Singanna Chetty Street, 

Systech 
Chintadripet, Chennai - 2. 

Ph: 4322 7178/ 79, 28550377 

Mobile: 9841730978 

Email: systech.joe@gmail.com 

Date: 07.06.2019 

To whomsoever it may concern 

This is to certify that V. Haritharani who has undergone 

Internship in Web Development_from 18.05.2019 to 

04.06.2019 at SYSTECH Chennai. During the course of 

training period, the conduct of the trainee was found 

to be Good. 

For "SYSTECH" 

Pyhdn S) 
nai-2.P 

32211 

(s. ioseph Vinodh Kumar) 

CH 



New No.185,(0ld.No.76), Singanna Chetty Street, 

Chintadripet, Chennai 2. 

Ph: 4322 7178/ 79, 28550377 

Systech Mobile: 9841730978 

Email: systech.joe@gmail.com 

Date: 07.06.2019 

To whomsoever it may concern

This is to certify that N. Nagalakshme who has 

undergone Internship in Web Development_from 

18.05.2019 to 04.06.2019 at SYSTECH Chennai. During 

the course of training period, the conduct of the 

trainee was found to be Good. 

For "SYSTECH" 
4STE 

(S 
al-2. P 

(S. Joseph Vinodh Kumar) 



MAXPRO 
INF OIE CH 

Innovations Through Imaginations 
website www maxprointotech.in 

Date: 17.06.2019 

CERTIFICATE FOR INTERNSHIP 

To Whom lt May Concern 

This is to certify that S.Swetha Rani (Reg No: 16202046), as student of 

B.Tech (lnformation Technology) Final year, Paavai Engineering College, NH-44, Pachal, 

Namakkal Dist, Tamilnadu has successfully completed her 20 days (27/05/2019 to 

17/06/2019) internship program at Maxpro Infotech, Salem. 

During the internship, she has showed good interest in learning new domain and 
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STUDY ON LUNAR MARE ORIENTALE’S IL’IN CRATER USING EMPIRICAL 
REMOTE SENSING AND FUZZY LOGIC TECHNIQUES: A CASE STUDY OF 

PLANETARY EXPLORATION. 

 

ABSTRACT 

 
For exploring the planetary bodies and associated are being used to study through the remote 

sensing along with some principles and applications. In this project we use Remote sensing 

technique for planetary exploration. Remote sensing is a technique to study information 

about an object or phenomenon without a physical contact with an object. The advantages 

of the remote sensing. It is used to collect data very easy as variety of bands for space 

exploration. The purpose of remote sensing for mineral exploration, lithological mapping, 

surficial deposit, structural mapping, environmental geology, event mapping and 

monitoring, planetary mapping etc., In the present study, the PCA and Fuzzy logic methods 

have been used to study the surface characters and their depositions of the Mare Orientale 

Basin of Il’in crater in the lunar region, it was first fully described by the German Astronomer 

Julius Franz (The Moon) in 1906, and has named the mare as "Eastern sea", it is a multi- 

ringed crater, the inner and outer Montes Rook and the outermost ring are the Montes located 

on the western border of the Cordillera, it is located near side and far side of the moon with 

coordinates of 19.4ºS 92.8ºW, mapping of crater such as diameter, area, composition, depth 

of the basin, it resembles as  target ring bulls eye.  The main purpose of the study is to monitor 

and gather information of recieving data from range of surface materials by the method of 

Principal component analysis and band ratio the satellite images for the clear view of surface 

materials, it has done by image processing of PCA in Envi and the output band ratio images 

classified using fuzzy logic method for range of surface materials by matlab.  

 
Keywords or phrases: Remote sensing, Il’in crater, Principal component Analysis, surface 

materials, Mare Orientale basin, fuzzy logic. 
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1. INTRODUCTION 

 
Mare orientale basin is one of the remarkable feature basin compared to the other basins 

on the Moon. The German Astronomer Julius Franz who named the mare as eastern sea. It is 

located in the Moon’s southwestern limb between boundary of far and nearside, left-hand 

edge as seen from the Earth and superlative example for the preserved “multi-ring basin” on 

the Moon. In this lunar surface the basin is fairly flooded with the mare deposits. The lunar 

has formed basins like Orientale which plays an important in the early history of moon. Since 

they were extremely disruptive, has confronted altering events that caused substantial 

fracturing, melting and end formation of mare deposits in the crust. In base of topography 

analysis should be followed as in part of determine characteristics such as dimensions of the 

basin, with multi ring formation of crater. The Orientale basin has 930 km in a diameter and 

covers an area of 700, 0000 km2 [Head 1974; Whitten et al., 2011], the earlier studies says 

that the thickness of the mare was less than 1– 2 km [Head 1974; Solomon and Head 1980] 

and [Greeley, (1976) and Scott et al., (1977)] highlighted that the mare thickness could be 

up to 1km. The recent LRO wide-angle Camera (LROC), the depth of the Maunder crater 

situated in the Mare Orientale is estimated as 6.04 km. Orientale consists of five mare ponds, 

the largest of which covers an area of 8,890 km2 and the smallest of which is 145 km. The 

North lengthened flat extent is a  Lacus Veris it is also known as spring lake. The Researchers 

examined that this orientale basin is formed due to impact of meteorite about 3.8 billion 

years. The properties are compositional variation of  surface materials to study about the 

characteristics of the surface materials present in the Il’in crater filled with mare, the large 

impact events produce copious volumes of shock melted, liquid rock, most of which lines of 

transient crater and floor deposit of the crater and through these study will able to study in which 

form we will get the input [Howard and Wilshire, (1975); Grieve et al., (1977); Cintala and 

Grieve, (1998)]. Through image processing we can identify the types of minerals in the lunar 

crater by using Matlab and Envi. In connection with that, the present study is aiming to 

investigate from  the M3 satellite image the topography characters of the basin  (depth, 

diameter, and area).  
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2. Study Area 

The study area is Mare Orientale basin it is one of the oldest basin formed in lunar 

surface due to impact of meteorite. By this impact the events produce as shock melted, 

liquid rock, floor deposit of the crater and collision caused ripples in the crust, which results 

in the formation of circular Multi Ring features it resembles as a target ring bulls eye, they 

are inner and outer Montes Rook and the outermost ring is Montes Cordillera. The early 

studies says that it is an Moon’s most impact basin. However, it is younger than Imbirium 

basin. The Multi ring features are showing that the mostly reliable rough mountain ranges 

with mare deposits, through this impact the Il’in crater is formed. The Il’in crater is a 

circular and bowl shaphed crater, it is located on the far side of the moon, it lies in the 

western half of Mare Orientale basin, in the central of the basin the lava is flooded with 

lunar mare, the Il’in crater is larger than crater Hohmann. By image processing we can 

identify the types of compositional variations and their relevant surface characteristics  in 

lunar crater by using Matlab and Envi. The location map of Il’in crater is shown in Fig 2.1. 

 

 

 

Fig 2.1. Original Picture of the Il’in crater on the far side of the moon by LRO 
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3. Materials and Methodology 

3.1 Materials 

The Moon Mineralogy Mapper (M3) is one of the instrument from the 11 payloads 

in Chandrayaan-1, it is contributed to the India’s first mission to moon launched on October 

22, 2008 at Sriharikota on board of ISRO for a two year mission of 100km polar orbit. The 

M3  with high resolution compositional maps will help in understanding the early evolution 

of the lunar surface. The M3 is to characterize and map lunar surface mineralogy of lunar 

geologic evolution. It helps in understanding the highland crust, basaltic volcanism, impact 

craters. The M3 is a high pushbroom imaging spectrometer operates in a range of 0.7 to 3.0 𝜇m . The goals is to translate the accurate measurement of absorption features of rocks and 

minerals. The M3 measurements are obtained for 640 spatial elements and 261 spectral 

elements. This translates to 70 m/pixel spatial resolution and 10nm spectral resolution from 

a nominal 100 km polar orbit for Chandrayaan-1, the field of view is 40 km in order to 

allow contiguous orbit-to-orbit measurements at the equator that will minimize the 

condition of lightning.  The spectral range 0.7 to 2.6 𝜇𝑚 capture the absorption bands for 

the most important lunar minerals. By the study of [Pieters et al., (2009)] the M3 operates 

from the visible into the near- infrared of 0.42- 3.0𝜇𝑚 where highly diagnostic mineral 

absorption band occurs. The M3 has 85 contiguous bands, in the present study the satellite 

image of Il’in crater from M3 data consist of 73 bands, for studying the compositional 

variations of surface characters the method used is Principal Component Analysis for the 

bands which consist of clear view of surface characters is done with Envi software and to 

implement the range of surface characters for the computed bands with set of rules by if- 

then logic through fuzzy logic method is done by Matlab software.   

      
   Fig3.1. Original Band Image                                 Fig3.2. PCA plot for 73 bands 
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 3.2 Methodology 
 

 
    

 

 

 
 

                                                          

 

3.2.1 Principal Component Analysis (PCA) 

 

The Principal Component Analysis is a method that converts original data into new set 

of data to capture the essential information. It is a linear transformation that converts 

multiband images to new set of image bands. In Envi the input image is computed to 

covariance or correlation matrix depends on the data processed, then the eigen vectors of the 

covariance or correlation matrix is calculated [Rodarmal and shan., 

(2002)]. In this study the satellite image consists of 73 bands, this data processed with PCA 

for 73 spectral bands and the PCA converted bands were band ratioed until the view of clear 

surface materials, the surface materials were clearly visible for 1-5 bands, from these bands 

it is computed as band ratio for 9 combinations the images were displayed for 9 combinations 

with RGB in the PCA band ratio images, the band ratio combinations are band 123, band 

312, band 231, band 234, band 423, band 342, band 345, band 534 and band 453.The surface 

materials in red is poor in titanium, green is sensitive to iron, blue is rich in titanium as per 

the study of [Shkuratov et al,2003]. The band ratio combination did in this study based on 

this similar works of [Rodarmel and Shan, (2002), R.P. Gupta et al., (2013), Mia and 

Fujimitsu, (2012)].  

 
The image classified based on the Band ratios with RGB is given below 
 

For 123, 
 

Band ratio the PC Bands. 

Fuzzy Logic 

Satellite Data set 

Principle Component Analysis (PCA) 

https://scholar.google.co.in/citations?user=XdEkM5IAAAAJ&hl=en&oi=sra
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R= Band2/Band 1; G= Band3/Band2; B= Band1/Band3.  

For 312, 

R= Band1/Band3; G= Band2/Band1; B=Band3/Band2. 

For 231, 
 

R= Band3/Band2; G= Band1/Band3; B= Band2/Band1.  

For 234, 

R= Band3/Band2; G= Band4/Band3; B= Band2/Band4.  

For 423, 

R= Band2/Band4; G= Band3/Band2; B= Band4/Band3.  

For 342, 

R= Band4/Band3; G= Band2/Band4; B= Band3/Band2.  

For 345, 

R= Band4/Band3; G= Band5/Band4; B= Band3/Band5.  

For 534, 

R= Band3/Band5; G= Band4/Band3; B= Band5/Band4.  

For 453, 

R= Band5/Band4; G= Band3/Band5; B= Band4/Band3. 

 

3.2.2 FUZZY LOGIC: 

The Fuzzy logic is to set rules for to implement the fuzzy set for the classified image. 

It is a set without a crisp and clearly defined boundaries, the elements contain in the fuzzy 

set is only with partial degree of membership. The fuzzy logic is a reasoning for generalizing 

yes or no as Boolean logic, if we give true the numerical value will be 1 or if we give false 

the numerical value be 0. In Matlab the fuzzy logic toolbox is a best method to solve the 

problem which allows using logic of if- then rules for systems’s behaviour. This Toolbox is 

an execution of functions built on this software, it is used for numeric computing 

environment and provides tools for creating and editing fuzzy inference systems by using 
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Matlab. There are two types of systems in fuzzy logic as follows Fuzzy Interface System and 

Adaptive Neuro fuzzy Interface system. In this present study we use Fuzzy Interface System. 

The PCA Bands of 9 combinations were divided and classified into 3 input variables named 

as red, green and blue, the output is named as surface materials the input and output display 

range is [0, 255] using Mamdani method, this process is done by method of [Vini, 

Aakanksha, Aditi, Ambika and Ankita, 2013]. The similar works of this method [Jabari and 

Zhang, 2013, Afirah and Sharifah, 2016, Barrile and Bilotta, 2008]. 

 

FIS Properties: There were three input variables named as red, green, blue. For the each 

input variables the properties to be classified into 1st, 2nd and 3rd combinations and the output 

variable will be the range of surface materials for classified band ratio images of PCA bands.  

 

Member Functions: There will be 3 member functions for each input variables it will be 

classified for the band ratio of 9 combinations using fuzzy logic. The first combination for 

each input variables are red, green and blue, their member functions for each input variable 

is given as Band 123, Band 312, Band 231. The second combination of input variables for 

red, green, blue, their member function for each input variable is given as band 234, band 

423, band 342 and the third combination for each input variables of red, green, blue, their 

member function for each input variables is given as band 345, band 534, band 453 and for 

all three input variable combinations the output is named as surface materials (i.e. it is the 

accuracy assessment of band ratio images) its member function is given as Minimum, 

Medium and Maximum as triangular form. 

 

The parameter range of output variable, 

Maximum= [175 215 255]; 

Medium= [75 125 175]; 

Minimum= [0 35 75]. 

 

For example, the fuzzy set rules based on if- then logic, 

If Band 123 in red then it is low in titanium, 

If Band 312 in green then it is sensitive to iron, 

If Band 231 in blue then it is high in titanium, 
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For the output of maximum range of surface materials the 3 combinations with input 

variables with band ratios are given as 

For 1st combination of maximum; 

Red= Band 123; Green= Band 312; Blue= Band 231 

For 2nd combination of maximum; 

Red= Band 234; Green= Band 423; Blue= Band 342  

For 3rd combination of maximum; 

Red= Band 345; Green= Band 534; Blue= Band 453. 

 

For the output of medium range of surface materials the 3 combinations with input variables 

with band ratios are given as 

For 1st combination of medium; 

Red= Band 312; Green= Band 123; Blue= Band 231.   

For 2nd combination of medium; 

Red= Band 423; Green= Band 234; Blue= Band 342  

For 3rd combination of medium; 

Red= Band 534; Green= Band 345; Blue= Band 453. 

 

For the output of minimum range of surface materials the 3 combinations with input 

variables with band ratios are given as 

For 1st combination of minimum; 

Red= Band 231; Green= Band 312; Blue= Band 123.  

For 2nd combination of minimum; 

Red= Band 342; Green= Band 423; Blue= Band 234.  

For 3rd combination of minimum; 

Red= Band 453; Green= Band 534; Blue= Band 345. 
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Table 3.1 Input parameters 

 

S.no Input 

variables 
1st 

combination 

of MF 

2nd 

Combination 

of MF 

3rd 

Combination 

of MF 

Parameters 

range 

1 Red Band 123 
Band 312 
Band 231 

Band 234 
Band 423 
Band 342 

Band 345 
Band 534 
Band 453 

[175 215 255] 
[75 125 175] 
[0 35 75] 

2 Green Band 123 
Band 312 
Band 231 

Band 234 
Band 423 
Band 342 

Band 345 
Band 534 
Band 453 

[75 125 175] 
[0 35 75] 
[175 215 255] 

3 Blue Band 123 
Band 312 
Band 231 

Band 234 
Band 423 
Band 342 

Band 345 
Band 534 
Band 453 

[0 35 75] 
[175 215 255] 
[75 125 175] 

 

                        

                     Table 3.2 Output Parameters 
 

 S.no Output MF Parameters range 

 

1 
Surface 
materials 

Minimum 
Medium 
Maximum 

[0 35 75] 
[75 125 175] 
[175 215 255] 

                                                  

                                               Table 3.3 Rules of fuzzy sets 

 
S. No I/p combinations RED GREEN BLUE OUTPUT 

1 1st combination Band 123 Band 231 Band 312 Maximum 
2 1st combination Band 312 Band 123 Band 231 Medium 
3 1st combination Band 231 Band 312 Band 123 Minimum 
4 2nd combination Band 234 Band 342 Band 423 Maximum 
5 2nd combination Band 423 Band 234 Band 342 Medium 
6 2nd combination Band 342 Band 423 Band 234 Minimum 
7 3rd combination Band 345 Band 453 Band 534 Maximum 
8 3rd combination Band 534 Band 345 Band 453 Medium 
9 3rd combination Band 453 Band 534 Band 345 Minimum 

 

 

4. Results and Discussion 

4.1 PCA Results 

From the method of Principle Component Analysis(PCA), the satellite image bands 
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consist of 73 bands were evaluated into PCA bands, the surface characters is clearly visible 

for 1-5 bands, it is classified into 9 combinations with RGB image such as band 123, 312, 

231, 234, 423, 342, 345, 534, 453 is given below from (Fig.4.1- Fig.4.9.) and for the accurate 

assessment of surface characters the 9 combinations were band ratioed with the  PCA Bands 

and classified as a RGB images is given below from( Fig 4.10.- Fig 4.18.), the compositional 

variations describes as the Red surface represents  it is low in titanium or high in glass 

content, the green surface represents it is sensitive to iron, the blue surface represents high 

in titanium, some of the similar works based on this study [Shkuratov et al., 2003, Lucey et 

al., 1998, 2000a]. Based on [Shkuratov et al., 2003] the surface materials were described, 

in the early study of [Lucey et al, 1998] the surface materials range and types of minerals 

were studied in this work. 

 

4.2 Fuzzy Logic Results: 

   The fuzzy logic is a concept of reasoning with the logic of if- then rules based on 

the system behaviour, the fuzzy logic is to set rules for the classified images of  9 

combinations band ratio PCA Bands, then the 9 combinations of band ratio PCA Bands were 

divided into 3 sets of combination for to satisfy the rules is set to do the fuzzy logic using 

mamdani method by triangular member function, the input variables were Red, Green and 

Blue and the member functions which describes the surface characters of each classified 

band ratio images as a 3 set of combinations such as the 1st  combinations are 123, 312, 231, 

the 2nd combinations are 234, 423, 342 and the 3rd combinations are 345, 534, 453, the output 

variable is a range of surface materials and their member function such as minimum, medium 

and maximum, the rules set for the execution of fuzzy logic is in (Table 3.3). The rules set 

for fuzzy sets with if- then logic is given below: 

 

For the maximum range of output the results of the fuzzy set rules for Maximum range of 

surface materials shown in (Fig 4.19.). 

 

The rules for the first combination of band ratio images were set as 

If the Band123 in red then it is low in titanium or high glass content,  

If band 312 in green then it is sensitive in iron,  

If Band 231 in blue then it is high in titanium. 
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The rules for the second combination of band ratio images were set as 

If band 234 in red then it low in titanium or high glass content,  

If band423 in green then it is sensitive to iron  

If band 342 in blue then it is low in titanium.  

 

The rules for the third combination of band ratio images were set as 

If band 345 in red then it is low in titanium or high glass content,  

If band 534 in green then it is sensitive to iron,  

If band 453 in blue then it is high in titanium. 

 

For the Medium range of output the results of the fuzzy set rules for Medium range of surface 

materials shown in (Fig 4.20.) 

 

The rules for the first combination of band ratio images were set as 

If band 312 in red then it is low in titanium,  

If band123 in green then it is sensitive to iron, 

If band 231 in blue then it is high in titanium,   

  

The rules for the second combination of band ratio images were set as 

If band 423 in red then it low in titanium or high glass content,  

If band 234 in green then it is sensitive to iron  

If band 342 in blue then it is low in titanium.  

 

 

The rules for the third combination of band ratio images were set as 

If band 534 in red then it is low in titanium or high glass content,  

If band 345 in green then it is sensitive to iron,  

If band 453 in blue then it is high in titanium. 

 

For the Minimum range of output the results of the fuzzy set rules for Minimum range of 

surface materials shown in (Fig 4.21.) 
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The rules for the first combination of band ratio images were set as 

If band 231 in red then it is low in titanium,  

If band 312 in green then it is sensitive to iron, 

If band 123 in blue then it is high in titanium,   

  

The rules for the second combination of band ratio images were set as 

If band 342 in red then it low in titanium or high glass content,  

If band 423 in green then it is sensitive to iron  

If band 234 in blue then it is low in titanium.  

 

The rules for the third combination of band ratio images were set as 

If band 43 in red then it is low in titanium or high glass content,  

If band 534 in green then it is sensitive to iron,  

If band 345 in blue then it is high in titanium. 

 

This method is done by [Vini, Aakanksha, Aditi, Ambika and Ankita, 2013], from these set of 

rules the band ratio of PCA band images were classified by if- then logic through fuzzy logic 

using Matlab. The similar work of this method, the way of setting the rules with if- then logic 

by [Ruby Bharti and Jitentra Kurmi, 2017]. 

4.1.1 PCA Image Analysis 

   The PCA bands of 9 combination as  RGB classified images given below, 

 

Fig 4.1. PCA 1 RGB combination of 123.   Fig 4.2. PCA 2 RGB combination of 312. 
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Fig 4.3. PCA 3 RGB combination of 231.    Fig 4.4. PCA 4 RGB combination of 234. 

 

Fig 4.5. PCA 5 RGB combination of 423.    Fig 4.6. PCA 6 RGB combination of 342. 

 

  
 

Fig 4.7. PCA 7 RGB combination of 345        Fig 4.8. PCA 8 RGB combination of 534 
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Fig 4.9. PCA 9 RGB combination of 453 

 

 4.1.2 Band Ratio PCA bands image analysis 

The 9 combination of PCA band ratios with RGB classified images are given below, 

 

   Fig 4.10. Band Ratio image for 123               Fig 4.11. Band Ratio image for 312 
 
 

  
 

       Fig 4.12. Band Ratio image for 231               Fig 4.13. Band ratio image for 234 
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       Fig 4.14. Band ratio image for 423             Fig 4.15. Band ratio image for 342 
 
 

Fig 4.16. Band ratio image for 345 Fig 4.17. Band ratio image for 534 
 

 

 
 

 
 

Fig 4.18. Band ratio image for 453 
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4.2.1 Results of Fuzzy Logic Rules: 

The output results of fuzzy set rules based on if then logic is given below, 

 

Output for Maximum: 
 

Fig 4.19. Fuzzy Logic rules this output for Maximum for 1st combination of band 123 in 

red, band 231 in green, band 312 in blue and for 2nd combination of band 234 in red, band 

342 in green, band 423 in blue and for the 3rd combination of band 345 in red, band 453 in 

green, band 534 in blue. 

Output for Medium: 

 

Fig 4.20. Fuzzy Logic this output is for Medium for 1st combination Band 312 in red, band 

123 in green, band 231 in blue and for 2nd combination Band 423 in red, Band 234 in green, 
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Band 342 in blue and for 3rd combination Band 534, Band 345, Band 453. 

 

 

Output for minimum: 

 

 

Fig 4.21. Fuzzy Logic rules this output is for minimum for 1st combination of Band 231 

in red, Band 312 in green, Band 123 in blue and for the 2nd combination band 342 in red, 

band 423 in green, band 234 in blue and for the 3rd combination band 453 in red, and 534 

in green, band 345 in blue. 

 

5. Conclusion:  

 In the present study, the M3 high resolution satellite image has been used to study the 

surface characters and their materials of the Orientale’s Il’in crater. In addition to that, the 

empirical technique of PCA bands has been processed for clearly to visualize the surface 

characters of the crater through the band combinations of 123, 312, 231, 234, 423, 342, 345, 

534, 453. Moreover, the Band ratio of PCA bands enhances the conceivable and ample vision 

to observe the characters of the surface in an accurate range. At finally the fuzzy logic 

method was adopted to highlight the perfect band combination that could be shown the 

agreeable presence of the surface characters and features. The rules has been set with the 

logic of if- then for the range of surface materials from the 3 sets of band ratio combinations, 

the images were classified based on fuzzy set rules. The compositional variations of surface 

materials describes as the Red is low in titanium or high in glass content, the green shows it 
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is sensitive to iron and the blue shows it is high in titanium. 
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