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The institution assesses the learning levels of the students and organises special
Programmes to cater to differential learning needs of the student

1. Diagnosing learners’ abilities:
There are several methods of identifying slow learners and advanced learners.

Methods to classify slow learners and advanced learners of first year students. During induction
program, lecture session of physics, chemistry, mathematics and English were conducted to brush
up their knowledge of 10+2 level. After the bridge course, an examination was conducted. After
evaluation of answer scripts, students scoring more than 60% are classified as advanced learner
and students soring less than 60% are classified as slow learners. After this classification, remedial
measures were taken to improve the level of slow learners. The sample question paper is attached
as reference.

Page 2 of 35




Page 3 of 35




Page 4 of 35




Page 5 of 35




Page 6 of 35




Page 7 of 35




Page 8 of 35




Page 9 of 35




Page 10 of 35




Page 11 of 35




Page 12 of 35




2. Catering the needs of slow Learners:

o Slow learners are provided with the remedial classes and peer tutorials by subject experts,
to overcome their difficulties in specific courses.
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e The institute publishes the teacher mentor list for the students at the beginning of each
semester. The teacher mentors are always in touch with the students to assess the academic
progress of the student. A sample mentoring sheet is attached herewith.

v =
Name: ALGHADIP NANDI CT/IT/CSE (Please tick)
Roll No.: (iCECTB-R 20 -2006 Year: pnd Semester: 4“T

Mobile: 6294 4 2“)9(,4 Mobile no. Of guardian: QR0 02S YA

Feedback within one month of semester

1. Are you facing afiy problem in classes? NO.
2. Can you follow the class lectures? VES.
3. Are you regular in practical classes? vES
4. Have you opted for MOOCS course;? NO.

Are you facing any problem in your place of stay? NO.

wn

6. Are you comfortable with your classmates? VES

. ' ;
7. Are you comfortable with your seniors? \-jES‘

8. (a) Are you aware of scholarship and financial supports available? YEG.
' ’

(b) If yes, are you a beneficiary? VES \\S VMM Sc l’wkﬁldﬂ“/j
§

9. Do you have any problem other than above mentioned points that you like to share? N0,

Signature with date

ghodsf Wond

2. 6. 182

.
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o Tutoring by peers and senior students:

The students of the institute have developed a technical club where they discuss about the cutting
edge technologies. The seniors take the opportunity to share their learnings to the juniors. From
the following link one can find the relevant videos. The screenshot is showing that one of our
student, Sitam Sardar is taking a class for the juniors where Sitam is helping the juniors to make
the first APP using the Kotlin.

https://www.youtube.com/@aqdscgcect1426/videos

Many such event records can be found from the following link.

https://github.com/orgs/ByteMonk-GCECT/repositories

@) ByteMonk-GCECT Tech Club

() Overview ] Repositories 9 [ Prjects &) Packages A People 1
& Find a repository. Type = Languags = Sort -

GCECT-APP  Public

flutter ui kit sutiic

L_ECTII: 1

Learning-Resources

Karmatek2022  subic

e far Karmat=k

gt Wo o (Do 110 Updstedon Apr2d 2022

Febothon  eubic

@i ¥ oo (D1 Iz Updatedonlan2 2022

Hello-Robot  pubii

nductory Roadmap to Data Scence

Droid-Buddy i

arn Android App development using Java and Kotlin with some awesome projects
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https://www.youtube.com/@gdscgcect1426/videos
https://github.com/orgs/ByteMonk-GCECT/repositories

Making Our First App with Kotlin

A7 Sitam Sardar is presenting

Function in Kotlin

Kotlin functions are dectared using the 1ur keyword
Il Block Body

doubleix: Int)int {

® &

Aniruddha Mukher...

lIExpression Body
double(x: Int) = 2*x
It Function Calling / Invoking M N

val ans = double(2)
7 others

19:39 | gpf-yvam-ngs

=8 Pl % 28:09/1:20:41 Scroll for details

v
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o Special class on the English Communication Skills are conducted for the students who are
less proficient in English.
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Corrected assignments and answer scripts are shared with each student and discussed to
enable students to recognize their weakness to improve. This rule is according to the academic
regulation of the institute and the screenshot from the relevant portion of academic regulation is
attached below. The screenshot of two sample front page of answer script is given here from where
it can be seen that the student has signed after viewing the answer-script.

6.0. Pre Publication Scrutiny and Viewing of Answer Scripts by
Students:

6.1 a)The students are entitled to view all Mid Term and and End Sem
examination scripts after evaluation, within a specified time as notified by
the COE, Any mistake with regard to recording of marks or unchecked
answer would have to be brought to the notice of the concerned teacher
immediately for rectification.

b) However, if any student is not satisficd with the evaluation of the
answer scripts, he / she would have to apply for re-evaluation in the
prescribed format as provided by the COE against a fee as specified by the
COE within the specified period.

Only thuse students, who physically view their answer seripts after
evaluation, are eligible for making application for review.

6.2. After this students’ viewing the answer scripts are complete, the
teachers would submit those to the COE for tabulation of marks and final
declaration of results.
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z Complete this portion carefully and follow the
o S madaen. | instructions printed below :
30(€ -

Candidate’s Roll Number. CECTA-KID- 2
Sig‘-tun of the Inviglhtor with date Registration number ...0.1.5.’..3..)....Q..F....Q.Q.‘at.g.
Examination b-"EC H: Stream C%E

Baloorn

.“—‘—7

Seript Code : Script Code :

Signat f the Controller of Examinations g
i g 2% ,Signatumoflhe candidate SN 00NN AN

GOVT. COLLEGE OF ENGG. & CERAMIC TECHNOLOGY
[An Autonomous Institute Under MAKAUT (Formerly known as WBUT)/

Serial No. of Instructions to Candidates
Question Murha aWiided 1. Candidates are required to produce the Admit cards
1 A and Registration certificates during examination.
2 < \ 2. In no circumstances, may you take away Answer
3 [ Booklets, used or unused, from the examination
4 : room.
5 A 3. Write on both sides of the paper. Begin each answer
3 y on a fresh page
7 4 {4. Write the number of the question at the top of each
8 LA page. sl
3 T T 5. This booklet contains 18 pages excluding the caver | a
10 * : page. You are required lo write your anaworlw y
T booklet Use any additional sheet or sheets; tie
12 A \ with end of the booklet with threads tuppl(
3 T A not write answer on them until you have
3 1 the pages in the supplied booklet.
E 8. Do all rough work in the back page of tmof
TOTAL MARK ['[ ,J/‘\ booklet and cross it through. No loose
TotalMaYie b e e \ ol 7 / provided for scribbling and no paperis to
in for this pu
g : — purpose, any candidate
Examiner's Signature ) paper or found copying or adopting unf
Serutineer’s Signature : will be subject to disciplinary Qﬂo
R S o A ruclavafnt rut:os of the Institute.
¥ : - Use of mobile phone and progra at
PPV/PPR/PPS is strictly pronibited in the exgmn tior
51 Nos of Loose Sheets attached N
4 ol el _- 4 . SERIAL N0¢A
0 L=
NLAUAL
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and Registration certificates during examination.
In no circumstances, may you take away Answer
Booklets, used or unused, from the examination
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Write on both sides of the paper Begin each answer
on a fresh page.

Write the number of the question at the top of each
page.

This booklet contains 18 pages excluding the cover
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the pages in the supplied booklet.
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o Faculty makes it a point to be patient and accessible to students personally, over the phone,

mail, and social apps.

Another measure to improve the quality of Slow learner is to give them study material in
their mother language so that they can understand the subject very easily. As an example
of this initiative Dr. Partha Haldar has translated “Applied Thermodynamics for Engineers”
offered by IIT Guwahati in Bengali language. Hours translated 5.75. Certificate awarded
by NPTEL and Swayam on 19.11.2020. The copy the certificate received is also attached

below.

For example Sourav Senapati, Student of B.Tech IT 4™ sem asked one question to Prof. (Dr.)
Mausumi Maitra through whatsapp. The teacher replied promptly to the student.

Question:
T L UDLLEGE OF ENGINEERING & ( ERAMIC TECHNOLOGY
Theory Assigament
- ASignment N
| SolT & Dromram has 1653 consmomst Brsach mireris 529 77 Pape o -
\ ‘m:::,(unuﬂhn-! hranches sre taken, ealeuilate the Joss in .:::u.":',"'.;,m‘.?.d
. ol tyctis Ay pomomanal 2yhpuitivn = £ = |
""W&l diloy tgues durto essovdifonal  Yvaneh « 370,59 -0.12
: — gy |
\ﬁvmoﬂ; dﬂnﬂ Egilv.d.w 4o eondtfivral bngmrhu- sve odvas
| x w 0,058 elts
Tawg » (14 lob ctiy)
Apkal dutoy-s (4.1 F 0.0%72) |
5 0.5 #y g
% - \aogsat
- 11538
1 . s0d86Y [
Lo H.‘&‘ gl *‘ﬁ Z L isdg
& o ©”
R o '
L‘w o.ﬂ'o’m 4 l
BT M ()
b ‘ |
. |

* Branch is known at the end of Decode (ID) step

* Whether the fetched instruction should be executed or not
would be known only at the end of Execution (EX) step.

* The branch address would be known after the Data
Memory (MEM) step.

* If branch is not taken, the fetched instructions will be
processed

* If branch is the instruction fetched is n
and the inst

*+ Al the instruct: llowing the branch in the pipeline

becomes u Il be drained from the pipeline i.e

pipeline will be d loosing a number of useful cycles.

EX : Here instruction (i+1) is a branch instruction. lt is a
branch will be known to the hardware only at the end of 1D
step. The branch address assignment will be done at the
end of MEM operation.

4 5 6 7 8 910 11 12

1D EX MEM WEB

IF 1D EX MEM WB

- ; 3 EX ME WB Continue If branch Is

M not taken

Discard if branch is
Laken
ide ide ide IF 1D AL ME Wbranchis
S U M taken

SBITS 5 (TG R, (NN A9 1 next instruction fetch RTHR W12 3 (B stall cycle (R, f[FF
&2 question BT AT fF B (T (FI stage I A next instraction fetch Z(I?2?2?

Answer: Here also 3 cycles delay will be considered.
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GO NPTEL

CERTIFICATE

OF APPRECIATION

This Certiﬁcate is presented to

Partha Haldar

for translating the files of the course

Applied Thermodynamics for Engineers (112103275)

offered by IIT Guwahati
in Bengali language. Hours translated:
Date: 19/11/2020 Andrew Thangaraj
Coordinator, NPTEL
.

5.75
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Training and Placement Cell conducts grooming sessions and mock interviews for all
students with special emphasis for slow learners to enhance their employability. Some of
the online meeting links of such events are given for record.
http://meet.google.com/wvh-ybpg-bfh

http://meet.google.com/jwi-cgzk-bdt

http://meet.google.com/nib-dgnv-oom

Mousun | ECT
A Forwo
by Google. Using yao rowseer, share 20, deskic
E3MiTaies 4 CLiS TErS
To join the meeting on Google Meet, click this link:
hitps://meet.google.com/jwi-cgzk-bdt
Cr open Mest and enter this code: jwi-cgzk-bdt
Date: 9.7.2022
Time : 7.00 P.M{I5T)
Mousu Mad E
,..-ap =
Meet
Real-time meetings by Google, Using your browser, share yourvideo, desktop
and presentations with tearnmates and cUsIomers.
To join the meeting on Google Meet, click this link:
https://meet.google.com/nib-dgnv-oom
Cr open Meet and enter this code: nib-dgnv-com 030
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http://meet.google.com/wvh-ybpq-bfh
http://meet.google.com/jwi-cgzk-bdt
http://meet.google.com/nib-dgnv-oom

4 Forwardeo

Placement Training program for CSE/IT 2023 (roadmap - decided together)
HPRESL,H""IE prepare (session): TWeek. ( Submit through Google Drive)

=Basics s 2Week
1. QS basic 10-150Q
2. DEMS basic
3. Network || Software Engineering (at least basics)

4. 00ps (Java, C++, C, Python, .Net)|| D5/AlIgo (Sorting, Searchin/ Stack. queue,
tree)

=Project ** End date: July End?

=Competetive programming CP || *practice online interview in
hackerrankicocubes (Thr/day)

=Aptitude (prepare all topics) (Thr/day)

=|nterview common question preparation [HR] (*): TW
=(Mock interview - July mid)

I
o

=

m

hWizet

B o - = - i - -
Rzzl-time meet O O 000 E

ancl presentations

http://meet google.com/wvh-ybpg-bfh
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3. Catering the needs of advanced Learners:

Advanced learners are encouraged to study additional reference books on the subject of
study. Gold, Silver and bronze medals are awarded to the toppers in the Graduate Day
celebration to encourage them to perform better.
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o Students are guided to take up additional courses viz. NPTEL courses
Certificate link is attached below::

https://gcect.ac.in/igac-courses-training/

o Students are guided to take up additional courses in. Google Developer Student Clubs.

https://gdsc.community.dev/government-college-of-engineering-ceramic-technology-

kolkata/

e The advance learners are provided with training in Programming through internships in

various companies of repute.
Certificate link is attached below::

https://gcect.ac.in/igac-courses-training/

o Students are send to participate in Smart India Hackathon, CodeChef and other Coding
contests, National and International Paper Presentations. Students are encouraged to
participate in seminars, conferences and workshops to gain knowledge. As for example
students participated in ISTE Chhatra Vishwakarma Awards-2018, All India seminar on
Solid waste management, National conference, Mrittika 2.0, Engineering Fair 2018 held at

BITM.

For example, Dr. Partha Haldar has acted as a mentor for a team which participated in the
AICTE-ECI-ISTE Chhatra Vishwakarma Awards-2018 in both the Regional as well as the

National Convention.
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https://gcect.ac.in/iqac-courses-training/
https://gdsc.community.dev/government-college-of-engineering-ceramic-technology-kolkata/
https://gdsc.community.dev/government-college-of-engineering-ceramic-technology-kolkata/
https://gcect.ac.in/iqac-courses-training/
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Students of CT 4™ sem have participated in the National conference, Mrittika 2.0,

organized by NIT Rourkela.

* » aculty,staff aodil
Rourkela i
itted to

a4 ocesent Scenario ond Future Tronds
mi

and Mbad Industs
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One of our student Sourav Mondal has participated in all India seminar on Solid
waste management an industrial perspective, September 21-22, 2019 and presented

a paper on Fly ash management by coal based power plant-A review.

INDIA SEMINAR ON"SOLID WASTE MANAGEMENT AN INDUSTRIAL PERSPECTIVE" SERTENBER 253, 2018

Fly ash management by coal based Power plants- A Review

 Sourav _\quuln'. Alok Mukherjee', Kingshuk Chatterjee’, Purtha Haldar™*
Govemment ('.ul ege off Engincering & Cerimic Technology, Kolkatu-10, Indin
Email-1D: partha. haldar@gecetac.in, Contaci Numbor 09438 | 0s 13

Abstract . ; . 3

Coal fly ash i: ::ﬂ?:lib;oi?mmé‘n:mo&?wf;rk production of encrgy. Its utilization and
e z ; study, as well as for its application as an

ustrial by product. Tl;c‘pmcnt Ppaper revicws the management of fly nsh by the conl based power

L"m‘»n:;amm ;c o?ulbhl:vd;dcumiorwrmd polentiul uses: in soil amelioration, i i

of glass and & 8. In 1€ procuction of zeolites. in the symiwsis of goo-polymers, as an adsorbeat,

for the cxtraction of mﬂ&_ls and many more. T'his review also deals with the ggncm for the disposal of

fiy ash and farther classifics the application on major and minor basis.

ind

belter Qululiqn w i, the role qf substilutes becomes very importznt. Therefore, if fly ush covers up the
necd of finding 8 better substitute in production industry, it would be a gigantic achicvement for both
industrics as well es for the plants associated with its production.

1. Introduction
According to various stpdies. fly ash is a kind of complex and abundant anthropogenic material, if it is
ot properly mmged, it can cause water and soil poltution and may lead to environmental hazards |1).
Nugteren I'l"] in his literuturce added thut fly ash is the residuc product obtained from coal combustion for
the gencration of energy and wminly conyits of spherical viteous particles, Fe-oxide purticles und
irmegular Iunburned coal particks, the relative abundance of which depends on combustion emperamre
and efficiency and the composition of the coal used. The disposal of fly ash as a by-product of hurning
cu:u municipal solid wastes, rice husks and tea dusts. is becoming an increasing economic and
Vironmental burden. As a result, there is a growing interest in looking tor avenues where the material
be used ay u potential resource for preparation of value added products [3]. The chemical unalysis of
fly ash ns follows: silicon oxide (51.2%), aluminium oxide (32.8%), iron oxide (6.5%), titanium oxide
45%) and traces of Ca0, Na,O and PO, exc. [4]. An estimation of 2012 had showed that the fly ash
m»du«.jnm throughout the globe wis sbout 00 million tonnes per wrmum [S] . The gencration of ly ush
h!nd:a has increascd from 84.68 million tonncs in 2017-18 to 93.26 million tonncs in 2018-19, of
ich anly 64.08 million tones was utilized. India has achieved a remendous increase in its utilizatinn
m 6_0.38% in 2017-18 to 68.72% in 2018-19. However, nearly 30% of the ash is still unused.
cconding to the CEA annual report of India on fly-nsh generation utilization, the maximum vtilization of
Y “‘l 1o the extent of 26.85% has been in the cement sector. followed by the reclamation of kow lying
%5 (9.66%). minc filling (5.15%), ash dykc raising (9.15%), bricks and tiles (8.65%), roads and
e lu:lﬂkmcntx (2.70%), und syriculwre (0.77%). Even after application m these seetors, only 68.72% of
oy ash 15 wilized. Therefore, there exist & wide scope and an imperative need 10 fncrease the guarntiun
Tre 237 Use in each sector.
[ ‘c‘? itish petroleum on their energy outlook report, 2019 mentioned that growth and prosperity all over
m,“ﬁ‘:-'ld bave their links with the growth of major power houses like India and some other A siatic
‘m“:’ 4nd when these countries meet their power denmind; prosperty s s;.xea'.d throughout the world,
bong, ©r they udded thut. India is the largest growth markel for coxl, with ity share of global coul
allen, fon more than doubling to sround u quarter in 2040. Now, the disposal of fly ush is also « by
8¢ for all of us, ag the irregular accumulation und insppropriate disposal of fly ash may load to its

hoe S 0N
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For example, students are encouraged to participate in the science and Engineering
Fair 2018 held at Birla Industrial and Technological Museum from 9 to 13 January
2018 and was awarded a prize for Best Applied Technology project.

SCIENCE & ENGINEERING FAIR 2018

nised by

‘ BIRLA INDUSTRIAL AND TECHNOI OGICAL MUSEUM
National Council of Science Museums Ministry

of Culture, Govt. of India

This is to (“'IT{/_S'I/fut..‘,QSl//ﬂ]v'//A/....%//%Cﬁk(..

G A ¢ o -
of $Zauts Aaé/& OF. .cf;.fmum;@; B Loramic, .ﬁ:/kﬁéttdff‘%ﬁ(.. i
/ v

participated in the Science and ¢ ngqineening Fair 2018 held at

Birla Industrial and Technological Museum from 9 to 13 January 2018

and was awarded a prize for lis/her Best Applied Technology Project

— [ /
—=e

E. Inlam

. Director
.\ e
b 31 Birls Industrial & Technologionl Museum f \
=) 19A, Gurusaday Road, Kotkats - 700 010 &
?.J

[ qa o .F“ [a
SCIENCE & ENGINEERING FAIR 2018

Organised by

BIRLA INDUSTRIAL AND TECHNOLOGICAL MUSEUM
National Council of Science Museums, Ministry of Culture, Govt. of India

7
/

= % o o4 V7 S
This is to certify that Sultablie.. (Aandal

of . . ,a?&'//g[ 4/ fl/ty«mwa/ B, Loltamut. &ecéozr/g%»

participated in the Science and Engineering Fair 2018 field at
Birta Industrial and Technological Museum from 9 to 13 Janua ry 2018

and was awarded a prize for his/her Best A pplied Technology Project.

E. Isiam
Director

Birlu Industrial & Technological Museum la"@
9A, Gurusaday Road, Kolkata - 700 019§l
19A, Gurusaday Road, Kolkata - 700 019 \{2!
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The faculty facilitates students to publish their articles in renowned peer-reviewed journals.

Some examples of such articles published in reputed journals are attached.

Contents lists available at ScienceDirect

Neuroscience Informatics

journal homepage: www.elsevier.comAocate/neun

Artificial Intelligence in Brain Informatics

MRI-based brain tumour image detection using CNN based deep "
learning method

i

Arkapravo Chattopadhyay *, Mausumi Maitra

Depariment of information Technology. Government Codege of Figineering and Coramic Technology, Katkara-700010, West Bengol, tndia

ARTICLE INFO ABSTRACT

Introduction: In modem days, checking the huge number of MRI (magnetic resonance imaging) images
and finding a brain tumour manually by a human is a very tedious and inaccurate task. It can affect the
proper medical treatment of the patient. Again, it can be a hugely time-consuming task as it involves
a huge number of image datasets. There s a good simidarity between normal tissue and brain tumour
cells in appearance, 5o segmentation of tumour regions become a difficult task to do. So there is an
essentiality for a highly accurate automatic tumour detection method,
Method: In this paper, we proposed an algorithm to segment brain tumours from 20 Magnetic Resonance
brain Images (MRI] by a convolutional neural network which 1s followed by traditional classifiers and
deep leaming methods, We have taken various MR images with diverse Tumour sizes, locations. shapes,
and different image intensities to train the model well. Furthermore, we have applied SVM classifier and
other activation algonthms (softmax, RMSProp, sigmoid, etc) to cross-check our work. We implement our
proposed method using *TensorFlow” and “Keras™ in “Python” as it is an efficient programming language
to perform fast work.
Result: in our work, CNN gained an accuracy of €9.74%, which is better than the state of the result
obtained so far.
Conclusion: Our (NN based model will help the doctors to detect bran tumours m MRI images
accurately, so that the speed in treatment will increase a lot.
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1. Introduction search purposes. Medical image processing is applied by radiol-

ogists, engineers, and clinicians to understand the anatomy of ei-

Medical imaging refers to several techniques that can be used
as non-invasive methods of looking inside the body [1]. The main
use of medical image in the human body is for treatment and di-
agnostic purposes, So, it plays a significant role in the betterment
of treatment and the health of the human,

Image segmentation is a crucial and essential step in image
processing that determines the success of image processing at a
higher level [2]. In this case we have mainly focused on the seg-
mentation of the brain tumour from the MRI images. It helps the
medical representatives to find the location of the tumour in the
brain easily. Medical image processing encompasses the utiliza-
tion and exploration of 3D image datasets of the physical body,
obtained most typically from computed tomography (CT) or Mag-

ther individual patients or population groups highly. Measurement,
statistical analysis, and creation of simulation models which in-
corporate real anatomical geometries provide the chance for more
complete understanding, as an example of interactions between
patient anatomy and medical devices,

Tumour: The word “Tumour” is a synonym for the word “neo-
plasm” which is formed by an abnormal growth of cells. A tumour
is significantly different from cancer [3].

1.1. Qlassification of aumour

M.

netic Resonance Imaging (MRI) scanner to diag
or guide medical inter like surgical p

g, or for re-
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There are three basic types of tumours: 1) Benign; 2) Pre-
i o} i (cancer can only be malignant) j4].

1.L1. Benign tumour

A Benign Tumour is not always Malignant or cancerous. It
might not invade close tissue or unfold to alternative components
of the body the way cancer can. In most cases, the outlook with
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New Heuristics to Minimize Makespan )

of Permutation Flowshop Scheduling
Problem with Uniformly Distributed
Processing Times

Rose Dhar, Alok Mukherjee, Kingshuk Chatterjee, and Partha Haldar

Nomenclatures

N.,n Number of Jobs

M, m Number of Machines

{p (J. 1)  Processing Time of Job i on Machine j

f. (J.1)  Completion Time of Job i on Machine j

My xh Sequence of all jobs

C(m;)  Completion Time of a sequence ;

PFSP  Permutation Flowshop Scheduling Problem
NEH Nawaz-Enscore-Ham

FLM Modified Framinan and Leisten

PH Proposed Heuristic

Hi The Stochastic Method, proposed by Chakraborty et al.
PRE Percentage Relative Error
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Alumina Based Cutting Tools—A Review | M)

Sourav Mondal, Rajashi Chatterjee, and Partha Haldar

1 Introduction

Ceramic materials used in cutting tools today are based either on alumina (Al,O3)
or silicon nitride (Si3Ny4). Alumina based cutting tools (ACT) are extensively used
as the benchmark for its abundance, cheapness and excellent structural properties
[1]. ACT exhibits spectacular mechanical and structural properties, as these can
provide long tool life and can carry out machining in hard and tough work pieces
like stainless and hardened steel. Its physical properties can be enhanced by various
toughening methods like fiber toughening or transformation toughening. Evidently,
the machining of most of the complex and hard materials is done through alumina-
ceramics and cubic boron nitrides which resembles high hardness at high temperu-
ture. chemical stability and its resistance to wearing. There are various advantages
associated with using ACT. as it can work out with complex and hard shapes and
giving quality surface finish even in tough situations. Various improvements can be
made in its tool properties like resistivity to thermal shock and wearing, increased
fracture strength and hardness etc. ACT has been found to substitute grinding opera-
tions in finishing part of steels. with the help of machining [2]. Machining is carried
out between tool and work picece leading to intense abrasion, adhesion and diffusion
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Abstract. Pneumonia is a discase that threat humanity to this day. Even though we have developed vaccines and
medicines, many lives are still lost every year due to this disease. So we have made an effort to develop an
algorithm which would be able to detect this disease in an early stage to help people with the diagnosis. We have
developed a Convolutional Neural Network (CNN) based Deep Learning (DL) model that detects pneumonia
from the X-ray image of patients. This helps in classifving a given image, which, in tum, helps the physicians
and other medical persons for casier diagnosis. In this study we have compared the outputs from two CNN based
DL models: a 3 layered mode! and another 10 layered model. We have taken the chest x-ray images of different
patients for developing and testing the proposed algorithm in Python platform.

Keywords: Pneumonia, X-ray image, Convolutional Neural Network (CNN), Deep Leaming, Image
classification.

1. Introduction

Pneumonia is an infection that inflames the alveoli in one or both Tungs. These may be filling up with fluid
or pus, causing cough with phlegm or pus; causing fever and difficulty breathing. Tuberculosis isa potentially
infectious discase usually caused by Mycobacterium tuberculosis bacteria. Tuberculosis generally affects the
lungs, but can also affect other parts of the body. Accurate diagnosing of pneumonia is thus extremely important.
Chest radiograph (CXR) or chest X-ray is usually ined by trained specialists. Handling of the huge number
of patients every day in the hospitals and clinics would greatly be assisted by a technique, which would perform
@ basic screening for Pneumonia detection.

Machine learning based solutions are developing every day for helping the clinicians and physicians more
cfficiently in correct prediction. So we have tried to develop two deep learning based models. These two
designed Convolutional Neural Network (CNN) based models are found to predict pneumonia with a high
accuracy of 90% approximately. This proposed method is i ded to cnable technicians to i their
efficiency, as well as, reduce their effort. At the same time, this would enable fast initial prediction of the disease
and allow patients to consult with a physician immediately on detecting any positive result from the algorithm.
We have used Keras with tensorflow backend to create the proposed convolutional neural network model. This
is followed by training the proposed deep learning model using the open source image data from Kaggle. Finally,
the model is validated using images from the same source. We have tried to develop a model which doesn’t
possess any addition computational intricacy apart from the CNN based deep leaming method, which is used as
the basic putational tool. Simul ly, we have tried to retain an acceptable accuracy level, with high
specificity so that it can be used as a everyday computation devices or can be handled by weaker computers very
casily. These would also help diagnosis in the rural areas especially, where defici of P with
superior computational features or high level medical facility is a major hindrance to medical treatment.
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