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VISION
To be recognized as a center of education in the field of Electronics and Telecommunication Engineering
with an aim to create competitive engineers with social awareness.
MISSION
To provide value based technical education for making a challenging career in industry and
research organization.
To motivate students towards technology development and entrepreneurship in the field of Electronics and
Telecommunication Engineering.
To inculcate strong ethical values that will encourage students to serve the community using their
technical knowledge.
PROGRAMME EDUCATIONAL OBJECTIVES (PEO’s)

PEO 1: Prepare graduates to become successful engineers for work in multidisciplinary environment by applying
their technical knowledge.
PEO 2: Promote research, development activities among faculty and student to work on emerging technologies.
PEO 3: Motivate students to engage in professional development rough self study entrepreneurship and
extracurricular activities, also encourage them to pursue higher studies.
PEO 4: Prepare graduates with integrity and ethical values so that they become responsible citizens.
PROGRAM SPECIFIC OUTCOME (PSO’s)
PSO 1: Design, simulate and analyze Electronics and Telecommunication systems.
PSO 2: Develop and analyze problem related to wireless network, RF devices and signal processing
using modern simulating tool.
PSO 3: Adopt emerging techniques to optimize the embedded systems used in applications
like health, security, society and environment.
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from the
principal’s
desk
Nurturing creativity and inspiring innovation are two of the key elements of a successful education and this magazine is a perfect amalgamation of both. It harnesses the creative energies of the academic community and distils the essence of their inspired imagination in the most efficient way.

Our college tends to aim for the development of students in academic that leads to an overall
building of student’s career with quality knowledge and principles of engineering.
I congratulate the department of Electronics and Telecommunication for bringing out the second issue of the technical magazine ‘INGENIOUS’. I am sure this magazine shall provide a platform to the
students to expand their technical knowledge and sharpen their hidden literary talent and strengthen the
all-round development of students. I am hopeful that this piece of literary work shall not only develop the
taste for reading among students, but also develop a sense of belonging to the institution as well.

My congratulations to the editorial board who took the responsibility for the arduous task
most effectively. Also, I extend my best wishes for the success of this endeavour.
DR. MOHIUDDIN AHMED
- PRINCIPAL

from the
hod’s
desk

Welcome to the miniaturized world of Electronics and Telecommunication. Our department
has remained fortified amidst various situations. With much dedication from the faculty and young technocrats, Electronics and Telecommunication Department presents its 2nd Annual issue of technical magazine named ‘INGENIOUS’ with the motto of “Tending to Develop and Excel”.

It gives a nostalgic feeling when browsing through the magazine. It can make the reader travel
down through the lanes of memory, giving rise to surge of emotions of varied hues and colours. Our articles
in ‘INGENIOUS’ has showcased creative ideas and innovative thinking of our students.
True to its name, this magazine gives an insight into the range and scope of the imagination
and creativity of our students. I applaud for the editorial board for the hard work and dedication they have
invested in realizing this goal and wish my dear students’ success in all future endeavours.

ER. ABDUL SAYEED

- HEAD OF DEPARTMENT, (EXTC)

from the editor’s desk

Countless nights, heaps of articles, almost all my hairs pulled out, umpteen deadlines and
some nail biting later; unable to say that I am anything but euphoric to present, on behalf of the editorial
board, the 2nd issue of ‘INGENIOUS’.
When I started planning this issue, there was a vision, and with the aid of my faculty in-charge
who breath life into that vision, ‘INGENIOUS’ is now alive.

Going on record, I thank my fellow bag slingers for letting me force out the talent, the creativity
and the writers out of them. Okay, I had to force it out of at least some of them.
Through leafing the pages, there are some exceptional articles which are worth a read, poems
which tell stories and a masterpiece of an editorial (hint - you are reading it).

Quoting my special thanks to Er. Zafar Khan Sir for his support and guidance all way long
through the making of this magazine and all the faculty members for their support in one way or the other.
Hope you have fun experiencing ‘INGENIOUS’ as much as I had in creating it.
SHAIKH KASHAAN AHMAD
- CHIEF EDITOR

Faculty Messages
It is indeed a happy moment for our Electronics and Telecommunication Department as the editors have successfully brought out the second edition of the technical Magazine “ INGENIOUS ” for the year 2017-18. The most important aspect
we could derive from this great effort is that it brings out the various technical
and analytical skills of the emerging engineers. I wish them all the very best for
releasing more such magazine in future.
ER. AWIJ SHAIKH

Assistant Professor

Keep your face always toward the sunshine and shadows will fall behind you.

ER. AMOL SANKPAL

Assistant Professor

Dear student, always believe in yourself and God. Always keep spark alive to succeed in life. Don’t get demotivated and discourage when you get encountered with
failure. You have the ability to do any kind of work whether it is easy or tough. So
be confident and work hard to get your dream. Do not stress, take time and do
your best. Be honest and sincere in life. You have a big responsibility to make the
world better. I believe that you will do very well.
ER. FEIROZ SHAIKH

Assistant Professor

Education from each situation is to judge next situation for betterment of life.
ER. VICKY RAJ REDDY

Assistant Professor

M.H. Saboo Siddik College of Engineering produce best engineers, no doubts on
their hard work and quality, but they need to be guided in the right direction.
I have observed that in Electronics & Telecommunications Department, students
are more inclined to private sector specially towards IT sector. I know there are
very less opportunity in core in private sector but there are tons of job opportunities available for Electronics & Telecom engineers in government sectors like
IES, ISRO, DRDO, BHEL, Airport authority of India, ONGC, Shipping Corporation of India, Indian Railways and many more. My advice to those students
who want to work in core sector is that they should make their mind right from
the first year towards public sector and accordingly start their preparation
and get ready for competitive examinations.

ER. ZAFAR KHAN

Assistant Professor

Dont read success stories, you will get only message.
Read failure stories, you will get some ideas to get success.

ER. PRAGATI PAL

Assistant Professor

Better than a beautiful face, is a beautiful heart and
better than a beautiful word, is a beautiful deed.
ER. SAMANA JAFRI

Assistant Professor

Student life is the most important phase of life, so decorate & blossom this phase
by inculcating the positive approach for learning, never ending focus & dedication for work, basic moral & ethics for living a successful life.
ER. REHANA JAMADAR

Assistant Professor

Remember always, everything will happen for you all of a sudden and you
will be thankful that you didn’t give up. Always remember blessings are
coming. Always accept both, compliments and critisism. It takes both,
sun and rain for a flower to grow.

ER. NABHANITA NATH
CHAUDHARY

Assistant Professor

Magic is believing in yourself, if you can do that, you can make anything happen. Always great things never came from comfort zones. If you want something
you never had, you have to do something you’ve never done. We did not come to
fear the future. We came here to shape it.
ER. NAYANA CHASKAR

Assistant Professor
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OUR DEPARTMENT

ACADEMIC YEAR 2016 - 2017

FIRST YEAR
H.O.D. AND CLASS INCHARGE:
Dr. Iqbal Ahmed Shaikh.
Associate Professor, Humanities and Applied Sciences.

CLASS REPRESENTATIVE:
Miss Shabista Patne.
Mr. Roshuddin Khan.

RANKERS:
SEMESTER I:

SONDKAR SAYALI
SGPI - 8.89

SEMESTER II:

1st

BHALERAO AADARSH
SGPI - 8.44

02

2nd

1st

MOMIN MAAZ
SGPI - 8.39

3rd

FAREEDI AFREEN
SGPI - 8.17

2nd

SONDKAR SAYALI
SGPI - 8.39

3rd

FAREEDI AFREEN
SGPI - 8.35
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SECOND YEAR
CLASS INCHARGE:
Er. Amol Sankpal.
Assistant Professor, EXTC.

CLASS REPRESENTATIVE:
Mr. Shaikh Kashaan Ahmad.

RANKERS:
SEMESTER III:

1st

MAYEKAR POOJA
SGPI - 9.08

SEMESTER IV:

1st

MAYEKAR POOJA
SGPI - 8.71

04

2nd

SHAIKH USHAMA
SGPI - 8.23

3rd

BEBAL DANISH SHAIKH ZAID
SGPI - 8.08

2nd

SHINDE KSHIPRA
SGPI - 7.75

3rd

RAI SHIVAM
SGPI - 7.41
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THIRD YEAR
CLASS INCHARGE:
Er. Nayana Chaskar.
Assistant Professor, EXTC.

CLASS REPRESENTATIVE:
Mr. Ansari Mohd Shibli.
Miss Siddiqui Talat.

RANKERS:
SEMESTER V:

1st

2nd

ANSARI HAMZA
SGPI - 9.85

SEMESTER VI:

KANEKAR ANISH
SGPI - 9.81

1st

SHAIKH FAIZ HUSAINY NABIL
SGPI - 9.14

06

2nd

MOHD SHIBLI
SGPI - 9.00

3rd

MOHD SHIBLI
SGPI - 9.63

3rd

B. ALIASGAR

KHAN AFIFA SHAIKH SANIYA
SGPI - 8.71

Department Of Electronics And Telecommunication Engineering
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FOURTH YEAR
CLASS INCHARGE:
Er. Pragati Pal.
Assistant Professor, EXTC.

CLASS REPRESENTATIVE:
Mr. Shaikh Aatha Moin.

RANKERS:
SEMESTER VII:

1st

SHAIKH ALIZA
SGPI - 9.56

SEMESTER VIII:

SHAIKH ALIZA
SGPI - 9.38

08

2nd

SHAIKH SHIFA
SGPI - 8.59

1st

3rd

ANSARI SOHAIL
SGPI - 8.26

3rd

2nd

CHAUDHARY ASHA
SGPI - 9.08

SHAIKH IQRA
SGPI - 8.92
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INAUGURATION OF THE IETE STUDENTS FORUM - ISF
The INSTITUTION of ELECTRONICS and TELECOMMUNICATION ENGINEERS (IETE),
STUDENTS FORUM was brought into existence in M.H. SABOO SIDDIK COLLEGE OF ENGINEERING
on 10th OCTOBER, 2017 and was inauguarated by Dr. Udhav Bhonsle, Principal, RGIT, Mumbai.
ABOUT IETE:

IETE is India’s leading recognized professional society devoted to the advancement of Science and
Technology of Electronics, Telecommunication & IT. Government of India has recognized IETE as a Scientific
and Industrial Research Organization. The objectives of IETE focuses on advancement of the Science and Technology of Electronics, Telecommunication, Computers, Information Technology and related areas. IETE conducts
and sponsors technical meetings, conferences, symposia, and exhibitions all over India.
VISION:

Reaching the un-reached and empowering the youth through Technical Education and Skill Development.
MISSION:

Advancement of Electronics, Telecommunication, Information Technology & other related disciplines to contribute in Nation’s Human Resource & Infrastructure Development through our engineers.
OBJECTIVES:

1. Improving standard of Engineering Education.
2. Counseling the students in emerging new opportunities.
3. Encouraging and motivating outside classroom studies / workshops / projects / seminars.
4. Increasing the student’s base and corporate membership of IETE.
ISF: IETE STUDENT’S FORUM

ISF can be formed through local IETE Centers at recognized Engineering colleges and students can
apply for membership of FG for 4 year Engineering courses.
INAUGURATION OF ISF:

The IETE Student’s Forum [ISF] was inaugurated on 10th October, 2017 in M.H. Saboo Siddik
College of Engineering by Dr. Udhav Bhosle, Chairman of IETE and Mrs. Uttara Gogate, Secretary of IETE of
the Mumbai chapter. Dr. Udhav Bhosle was welcomed by Dr. Mohiuddin Ahmed, Principal, M.H.Saboo Siddik
College of Engineering. Before the inauguration, Mrs. Uttara Gogate briefed about the importance of IETE and
its benefits to the students.
After the inauguration of ISF, Dr. Udhav Bhosale gave a very knowledgeable lecture on “Image Mining: Basic Concept and Applications”. He gave a brief overview of image mining and its various techniques that
are used in various applications. He discussed the fundamentals of image like pixel and various other techniques
used in image processing which are used in day to day life.
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IETE CO-ORDINATOR:

Er. Abdul Sayeed (Head of Department).
IETE CO CO-ORDINATORS:

1. Er. Awij A. R. Shaikh.
2. Er. Rihana Jamadar.

IETE COMMITTEE 2017-18:
DESIGNATION

NAME

Chairperson Nabil Sayed
Vice-Chairperson Afifa Khan
Secretary Sweza Khan
Joint Secretary Kshipra Shinde
Treasurer Mohammed Shibli Ansari
Joint Treasurer Shivam Rai
Technical Head Sweza Khan
Joint Technical Head Faisal Pathan
Creative Head Mohammed Bharmal
PR Head Adnan Kazi

INGENIOUS - Tending To Develop And Excel 2017 - 2018
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FUTURE ACTIVITIES:

1. To plan and organize technical programs, special lectures, workshops, seminars, symposia and exhibitions for
the benefit of students.
2. To provide common platform for students to exchange ideas in technical topics of interest, e.g. curriculum,
employment, higher educational opportunities and emerging trends, etc.
3. To facilitate technical visits, project works, employment, contact with industries and academic institutions.
4. Encourage team spirit and self-reliance among students.
5. ISF should be a catalyst for the overall growth in technical and professional skills in young students.
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TRAINING AND PLACEMENT REPORT
STAFF CO-ORDINATOR:

Er. Nabhanita Nath Chaudhary.

STUDENT CO-ORDINATORS:
Miss Siddiqua Kalinawala.
Mr. Maulik Tripathi.

NAME OF THE RECRUITERS:
01. Tata Consultancy Services Ltd
CTC per annum - 3.37 LACS

12. Bombay Tools
CTC per annum - 3 LACS

02. SogoSurvey
CTC per annum - 3 LACS

13. Interact CRM
CTC per annum - 2.7 LACS

03. Imarticus Learning
CTC per annum - 4 LACS

14. Canon
CTC per annum - 2.16 LACS

04. Teradata
CTC per annum - 3.5 LACS

15. PRDXN
CTC per annum - 1.2 LACS

05. Praxis
CTC per annum - 2.02 LACS

16. Hexaware
CTC per annum - 2.5 LACS

06. Toppr.com
CTC per annum - 3 LACS

17. Godrej Infotech
CTC per annum - 3.25 LACS

07. Orient Technologies
CTC per annum - 1.2 LACS

18. Cashcow
CTC per annum - 4 LACS

08. IIT Bombay (Project Research Manager)
CTC per annum - 3.6 LACS

19. Capgemini
CTC per annum - 2.4 LACS

09. LnT Infotech
CTC per annum - 3.2 LACS
10. Volga Infotech
CTC per annum - 1.8 LACS
11. Octaware
CTC per annum - 1.8 LACS

INGENIOUS - Tending To Develop And Excel 2017 - 2018
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NAMES OF THE STUDENTS WHO GOT PLACED IN THE ACADEMIC YEAR 2016 - 2017:
Sr No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

14

Name of the Student
Shaikh Aliza Abdul Ghani
Sayyed Raza Haider Nasim Haider
Khan Arshad Ali Shaukat Ali
Khan Zuber Habibulla
Rane Rushiraj Shamsundar
Patil Bhushan Bhaukant
Pandey Ajitkumar Rajendra
Shukla Ankur Rakesh
Khan Mohsin Abdul Halim
Shete Akshay Balshiram
Kalu Uber Asgar Ali
Shaikh Mohammed Anas Mohammas Asif
Chauhan Suraj Ramachal
Gupta AshishKumar AshokKumar
Momin Mohd Aatif
Shaikh Ruksar Abdul Rahman
Shaikh Shifa Irshad
Patel Saad Yakub
Tanavade Bhavesh Sudhir
Qureshi Afnan Arif
Khan Kainat Riyaz
Malkan Khadija Shabbir
Ansari Sohail Mohd Ibrahim
Shaikh Mubashira Abdul Karim
Khan Md Salman Kamaluddin
Pocketwala Aliasgar Shakir
Choudhary Asha Ashok
Shaikh Mohd Sarfaraz Mohd Ghause
Sawant Pooja Jaywant
Suhail Shaikh
Tripathi Maulik Prakashchandra
Khan Hanan Wasim
Shaikh Gazala Mohammed Rafiq
Nag Rinki Ranjan
Ansari Bisma Naaz Siraj Ahmed

Name of the Company
TCS
TCS
TCS
TCS
TCS
TCS
TCS
TCS
TCS
TCS
TCS
TCS
TCS
TCS
TCS
Teradata
Teradata
Sogo Survey
Toppr.com
Toppr.com
Toppr.com
Toppr.com
Toppr.com
Toppr.com
Toppr.com
Toppr.com
Toppr.com
Toppr.com
Toppr.com
Octaware
Imarticus Learning
L&T Infotech
Orient Technology
IIT Bombay (Project Research Manager)
Godrej Infotech

Department Of Electronics And Telecommunication Engineering

PROJECT ACHIEVEMENTS
1.

TITLE: ELECTRONIC ARM (HATH - HANDS AT HELP)

Group Members:
Humza Shaikh, Saad Patel, Farooq Sameer.
The group have cracked the final round of Texas Instruments India Innovation challenge Design
Contest 2016 Incubatee held on 22/07/2017 at IIMB. They stood in top 10 and was given one year incubation
at IIM Bangalore for the project prototype Electronic Arm (HATH - Hands At Help), under the guidance of
Er. Feiroz Shaikh.
They have also cracked university challenge Phase A at India Inovation Growth Programme-2
and Stood in top 10 out of 30 teams. They received a research grant of INR 10 lakhs for developing prototype
of Electronic Arm held at New Delhi on 26th July, 2017, organised by INDO-U.S. Representatives, DST
Govt Of India & Lockheed Martin, under the guidance of Er. Feiroz Shaikh.
•
•
•
•
•
•
•
•

Total applicants: 11,000+ teams.
Total rounds: 6
Reached Finals (TOP 30).
Top 15 were selected for Final Presentation at IIM-B.
Team won the Finals.
Received a seed fund of 20L and 1 year of Incubation at IIM Bangalore. 		
Won 1st Prize.
Won a Project Development Grant of 10L.

2.

TITLE: BIO-MIMICRY BASED SENSORY FEEDBACK FOR NEURO-PROSTHESIS

Group Members:
Shaikh Khalid, Khan Mohammed Anas, Khan Hassan.
The group have cracked the first qualifying round of Texas Instruments India Innovation Challenge Design Contest 2017 for the project “Bio-mimicry based sensory feedback for Neuro-prosthesis” under
the guidance of Er. Feiroz Shaikh.
•
•

Total 15,380 groups participated from 965 colleges.
5049 groups were selected for Phase-II.

3.

TITLE: TOUCH SCREEN DIGITAL SWITCHBOARD

Group Members:
Shivam Rai, Yadnyesh Narvekar, Shaikh Abu Hamza, Rohan Salunke, Vamshi Vooradi
The group have cracked the first and second qualifying rounds of Texas Instruments India Innovation challenge Design Contest 2017 for the project “Touch screen Digital switchboard” under the guidance of Er. Abdul Sayeed.

INGENIOUS - Tending To Develop And Excel 2017 - 2018
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The group have also cracked the first qualifying round of e-Yantra robotics competition, conducted by IIT Bombay, (eYRC-2017) under the guidance of Er. Abdul Sayeed.
•
•
•

Total 15,380 groups participated from 965 colleges.
5049 groups were selected for PHASE- II.
510 groups were selected for Quarter Final Round out of 5049 groups on 30/11/2017.

HIGHER STUDIES
Entrance Examination Score for Higher Studies (2016-2017):

Sr. No
1.
2.
3.

Year
2017
2017
2017

4.

Name of the Student
Sayyed Saleem Mehboob
Kulkarni Monica Manohar
Mohd Sufyan Nadir
Husain Contractor
Aliza Abdul Gani

5.

Saad Patel

2017

2017

Score - IELTS / TOEFL / GRE / GMAT / GATE
97.22 (CAT - percentile)
103/120 (TOEFLiBT) (9th Dec 2017)
Band 7 out of 9 IELTS
(19th Aug 2017)
Band 7.5 out of 9 IELTS (26th Aug 2017)
Technical University at Hamburg / Darmstadt
University (Both in Germany)
Band 7.5 out of 9 IELTS (25th Nov 2017)

Students Pursuing Higher Studies (2016-2017):
		
Sr. No
Name of the Student
Pursuing
Mohd Sufyan Nadir
M.S. (2017)
1.
Husain Contractor
Singh Manish
M.Tech (2017)
2.

16

University & Country
University of Birmingham, U.K.
IIT Bombay
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DEPARTMENTAL ACTIVITIES

________________________________
Seminar was conducted on “Tele Networks Technologies” by Mr. Yogesh
Hudale, Director at Tele Networks
Technologies, Vashi, Mumbai on 27th
February, 2017.
________________________________

________________________________
Seminar was conducted on “Industrial Automation using PLC &
SCADA” by Mr. Mahesh Pradhan,
Engineer at Livewire, Andheri on
28th February, 2017.
________________________________

INGENIOUS - Tending To Develop And Excel 2017 - 2018
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________________________________
ANNUAL TECHNICAL MAGAZINE
of EXTC dept, ‘Ingenious - Tending
To Invent’, Year 2016-17, Issue No
1 was released on 9th March, 2017.
________________________________

________________________________
One day workshop on “Networking” was conducted for T.E. EXTC
students on 18th March, 2017 by
Ms. Surekha Salunke, Livewire,
Andheri, Mumbai.
________________________________

18
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_____________________________________
Seminar on “Taming on ARM Processor
through Android” was conducted on 22nd
August, 2017, by Mr. Mohsin Shaikh from
Almond Technology, Jalgaon.
_____________________________________

____________________________________
Seminar on Recent Trend in VLSI was
conducted on 12th September, 2017, by
Prof Mande, HOD EXTC, from DBIT,
Sion, Mumbai.
____________________________________

______________________________________
One day Industrial Visit was arranged
for 41 students of Final year EXTC on 7th
September, 2017 & 14th September, 2017 to
Signaling & Telecommunication workshop
section in Railways, Byculla, Mumbai.
______________________________________

INGENIOUS - Tending To Develop And Excel 2017 - 2018
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____________________________________
One day Industrial Visit was arranged
for 47 students of Final year EXTC on 6th
October, 2017 to Doordarshan Kendra,
Worli, Mumbai.
____________________________________

_________________________________________
Institute of Electronics and Telecommunication Engineering (IETE) student forum was
inaugurated on 10th October, 2017 by Dr. Udhav Bhonsle, Principal from RJIT, Mumbai.
_________________________________________

______________________________________
Seminar on “C & C++” was conducted by
Mr. Pramod Bide, Professor from SPIT
Mumbai, to promote student placement in
software and IT sector on 13th October, 2017.
______________________________________
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TECHNICAL ARTICLES

ION THRUSTERS
The first person to mention the idea publicly was Pranith Kumar in 1911. However, the first document
to consider electric propulsion is Robert H. Goddazrd's handwritten notebook in an entry dated September 6,
1906. The first experiments with ion thrusters were carried out by Goddard at Clark University from 1916 - 1917.
The technique was recommended for near-vacuum conditions at high altitude, but thrust was demonstrated with
ionized air streams at atmospheric pressure. The idea appeared again in Hermann Oberth's "Wege zur Raumschiffahrt” (Ways to Spaceflight), published in 1923, where he explained his thoughts on the mass savings of
electric propulsion, predicted its use in spacecraft propulsion and attitude control, and advocated electrostatic
acceleration of charged gases.
The first person to mention the idea publicly was Pranithkumar in 1911. However, the first document to consider electric propulsion is Robert H. Goddard’s handwritten
noteb The firsperson to mention the idea publicly was pranithkumar in 1911. However, the first document to consider electric propulsion is Robert H. Goddard’s handwritten
notebook in an entry dated September 6, 1906. The first experiments with ion thrusters were carried out by Goddard at Clark University from 1916–1917. The technique was
recommended for near-vacuum conditions at high altitude, but thrust was demonstrated with ionized air streams at atmospheric pressure. The idea appeared again in Hermann
Oberth’s “Wege zur Raumschiffahrt” (Ways to Spaceflight), published in 1923, where he explained his thoughts on the mass savings of electric propulsion, predicted its use in
spacecraft propulsion and attitude control, and advocated electrostatic acceleration of charged gases.
The first person to mention the idea publicly was Pranithkumar in 1911. However, the first document to consider electric propulsion is Robert H. Goddard’s handwritten
notebook in an entry dated September 6, 1906. The first experiments with ion thrusters were carried out by Goddard at Clark University from 1916–1917. The technique
was recommended for near-vacuum conditions at high altitude, but thrust was demonstrated with ionized air streams at atmospheric pressure. The idea appeared again in
HermOberth’s “Wege zur Raumschiffahrt” (Ways to Spaceflight), published in 1923, where he explained his thoughts on the mass savings of electric propulsion, predicted its
use in spacecraft propulsion and attitude control, and advocated electrostatic acceleration of charged gases.
ook in an entry dated September 6, 1906. The first experiments with ion thrusters were carried out by Goddard at Clark University from 1916–1917. The technique was recommended for near-vacuum conditions at high altitude, but thrust was demonstrated with ionized air streams at atmospheric pressure. The idea appeared again in Hermann
Oberth’s “Wege zur Raumschiffahrt” (Ways to Spaceflight), published in 1923, where he explained his thoughts on the mass savings of electric propulsion, predicted its use
in spacecraft propulsion and attitude control, and advocated electrostatic acceleration of charged gases.

A working ion thruster was built by Harold R. Kaufman in 1959 at the NASA Glenn Research Center
facilities. It was similar to a gridded electrostatic ion thruster and used mercury for propellant. Suborbital tests
were conducted during the 1960s and in 1964, the engine was sent into a suborbital flight aboard the Space Electric Rocket Test 1 (SERT 1). It successfully operated for the planned 31 minutes before falling to Earth. This test
was followed by an orbital test, SERT-2, in 1970.
An ion thruster or ion drive is a form of electric propulsion used for spacecraft propulsion. It creates
thrust by accelerating positive ions with electricity. The term refers strictly to gridded electrostatic ion thrusters, and is often incorrectly loosely applied to all electric propulsion systems including electromagnetic plasma
thrusters.
An ion thruster ionizes a neutral gas by extracting some electrons out of atoms, creating a cloud of
positive ions. These thrusters rely mainly on electrostatics as ions are accelerated by the Coulomb force along an
electric field. Temporarily stored electrons are finally reinjected by a neutralizer in the cloud of ions after it has
passed through the electrostatic grid, so the gas becomes neutral again and can freely disperse in space without
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any further electrical interaction with the thruster. Electromagnetic thrusters on the contrary use the Lorentz
force to accelerate all species (free electrons as well as positive and negative ions) in the same direction whatever
their electric charge, and are specifically referred as plasma propulsion engines, where the electric field is not in
the direction of the acceleration.
Ion thrusters in operational use have an input power need of 1–7 kW, exhaust velocity 20–50 km/s,
thrust 25-250 milli newton and efficiency of 65–80% though experimental versions have achieved 100kW, 5N.
Ion thrusters are being designed for a wide variety of missions- from keeping communications satellites in the proper position (station-keeping) to propelling spacecraft throughout our solar system. These thrusters
have high specific impulses; ratio of thrust to the rate of propellant consumption, so they require significantly less
propellant for a given mission than would be needed with chemical propulsion. Ion propulsion is even considered
to be mission enabling for some cases where sufficient chemical propellant cannot be carried on the spacecraft
to accomplish the desired mission.
How Does an Ion Thruster Work?

An ion thruster ionizes propellant by adding or removing electrons to produce ions. Most thrusters
ionize propellant by electron bombardment: a high-energy electron (negative charge) collides with a propellant
atom (neutral charge), releasing electrons from the propellant atom and resulting in a positively charged ion.
The gas produced consists of positive ions and negative electrons in proportions that result in no over-all electric charge. This is called a plasma. Plasma has some of the properties of a gas, but it is affected by electric and
magnetic fields. Common examples are lightning and the substance inside fluorescent light bulbs.
The most common propellant used in ion propulsion is Xenon, which is easily ionized and has a high
atomic mass, thus generating a desirable level of thrust when
ions are accelerated. It also is inert and has a high storage
density; therefore, it is well suited for storing on spacecraft. In
most ion thrusters, electrons are generated with the discharge
hollow cathode by a process called thermionic emission.
Electrons produced by the discharge cathode
are attracted to the dis- charge chamber walls, which are
charged to a high positive potential by the voltage applied
by the thruster’s discharge power supply. Neutral propellant
is injected into the discharge chamber, where the electrons
bombard the propellant to produce positively charged ions
and release more electrons. High-strength magnets prevent
electrons from freely reaching the discharge channel walls.
This lengthens the time that electrons reside in the discharge chamber and increases the probability of an ionizing
event.
The positively charged ions migrate toward grids that contain thousands of very precisely aligned
holes (apertures) at the aft end of the ion thruster. The first grid is the positively charged electrode (screen grid). A
very high positive voltage is applied to the screen grid, but it is configured to force the discharge plasma to reside
at a high voltage. As ions pass between the grids, they are accelerated toward a negatively charged electrode (the
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accelerator grid) to very high speeds (up to 90 kmph).
The positively charged ions are accelerated out of the thruster as an ion beam, which produces thrust.
The neutralizer, another hollow cathode, expels an equal amount of electrons to make the total charge of the exhaust beam neutral. Without a neutralizer, the spacecraft would build up a negative charge and eventually ions
would be drawn back to the spacecraft, reducing thrust and causing spacecraft erosion.
The primary parts of an ion propulsion system are the ion thruster, power processing unit (PPU),
propellant management system (PMS), and digital control and interface unit (DCIU). The PPU converts the
electrical power from a power source, usually solar cells or a nuclear heat source into the voltages needed for
the hollow cathodes to operate, to bias the grids and to provide the currents needed to produce the ion beam.
The PMS may be divided into a high-pressure assembly (HPA) that reduces the xenon pressure from the higher
storage pressures in the tank to a level that is then metered with accuracy for the ion thruster components by a
low-pressure assembly (LPA). The DCIU controls and monitors system performance and performs communication functions with the spacecraft computer.
Past Ion Propulsion

The NASA Glenn Research Center has been a leader in ion propulsion technology development since
the late 1950s, with its first test in space the Space Electric Rocket Test 1 flying on July 20, 1964. From 1998 to
2001, the NASA Solar Technology Application Readiness (NSTAR) ion propulsion system enabled the Deep Space
1 mission, the first spacecraft propelled primarily by ion propulsion, to travel over 163 million miles and make
flybys of the asteroid Braille and the comet Borelly.
Current Ion Propulsion

Ion thrusters (based on a NASA design) are now being used to keep over 100 geosynchronous Earth
orbit communication satellites in their desired locations, and three NSTAR ion thrusters that utilize Glenn-developed technology are enabling the Dawn spacecraft (launched in 2007) to travel deep into our solar system.
Dawn is the first spacecraft to orbit two objects in the asteroid belt between Mars and Jupiter: the protoplanets
Vesta and Ceres.
Future Ion Propulsion

As the commercial applications for electric propulsion grow because of its ability to extend the operational life of satellites and to reduce launch and operation costs, NASA is involved in work on two different
ion thrusters: the NASA Evolutionary Xenon Thruster (NEXT) and the Annular Engine. NEXT, a high-power ion
propulsion system designed to reduce mission cost and trip time, operates at 3 times the power level of NSTAR
and was tested continuously for 51,000 hours (equivalent to almost 6 years of operation) in ground tests without
failure, to demonstrate that the thruster could operate for the required duration of a range of missions. NASA
Glenn recently awarded a contract to Aerojet Rocketdyne to fabricate two NEXT flight systems (thrusters and
power processors) for use on a future NASA science mission. In addition to flying the NEXT system on NASA
science missions, NASA plans to take the NEXT technology to higher power and thrust-to-power so that it can be
used for a broad range of commercial, NASA and defense applications.
NASA Glenn’s patented Annular Engine has the potential to exceed the performance capabilities of
the NEXT ion propulsion system and other electric propulsion thruster designs. It uses a new thruster design
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that yields a total (annular) beam area that is 2 times greater than that of NEXT. Thrusters based on the Annular
Engine could achieve very high power and thrust levels, allowing ion thrusters to be used in ways that they have
never been used before. The objectives are to reduce system cost, reduce system complexity, and enhance performance (higher thrust-to-power capability).
NASA Glenn’s continuing advancements will adapt ion thrusters for a broad range of missions to efficiently
and reliably provide propulsion for NASA, commercial and defense applications.
Hall effect thrusters:

Hall effect thrusters accelerate ions by means of an electric potential between a cylindrical anode
and a negatively charged plasma that forms the cathode. The bulk of the propellant (typically xenon) is introduced near the anode, where it ionizes and
flows toward the cathode; ions accelerate towards and through it, picking up
electrons as they leave to neutralize the beam and leave the thruster at high
velocity.
The anode is at one end of a cylindrical tube. In the center is a
spike that is wound to produce a radial magnetic field between it and the surrounding tube. The ions are largely unaffected by the magnetic field, since they
are too massive. However, the electrons produced near the end of the spike to
create the cathode are trapped by the magnetic field and held in place by their
attraction to the anode. Some of the electrons spiral down towards the anode,
circulating around the spike in a Hall current. When they reach the anode
they impact the uncharged propellant and cause it to be ionized, before finally
reaching the anode and closing the circuit.
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DIGITAL WALL
INFORMATION CENTRE
Traditional notice boards display only the messages that we wish to display, but the digital wall information center displays the events along with current news and weather forecast. Created with the Raspberry Pi as the
main device, it uses an IDE to execute the program script written in Python. The idea arose from the monthly issue
of Raspberry Pi, the Magpi. And old screen was turned into a wall-mounted display that showed information from
Google Calendar. But, it displayed only a calendar, so through my project I thought of adding some more contents
that could be displayed along with the calendar.
The previous models used GSM module to display information. Some of the models used different processing devices such as Arduino. The problems of using these devices was that the coding became quite complex. Also, the
circuit became bulky as the number of components was more. So, I decided to use something which would make my
device more sophisticated. The solution was Raspberry Pi and Python. Raspberry Pi was a much faster alternative.
Python made the coding compact and much easier to understand. The display is divided into different frames. Weather
API is used to display the location, its current weather conditions and temperature. The date and time of the upcoming
events are displayed. The user’s Google Calendar account is synced to the device. As soon as the user updates events
in his/her calendar, they are instantaneously displayed on the screen. The news feed continuously updates to display
the latest news.
This device has multiple uses. It can be used at homes and also in offices to display upcoming events,
appointments, daily schedules, etc. The device could find its major application in the Digital India initiative. In the
new hi-tech rail coaches that are being deployed in the Indian Railways, this device can be used to display the train’s
schedule, its current position, pantry services, etc.
REFERENCES:
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BLUE BRAIN
The Blue Brain project is the first comprehensive attempt to reverse-engineer the mammalian brain,
in order to understand brain function and dysfunction through detailed supercomputer-based reconstructions and
simulations. The blue brain project (BPP) makes use of the Blue Gene supercomputer developed by IBM to carry
out simulations. Hence the project is named the “Blue Brain”. The project was founded by Henry Markram at the
École Polytechnique Fédérale de Lausanne (EPFL) in Lausanne, Switzerland way back in May 2005. EPFL is a
research institute that specializes in natural sciences and engineering.
Today scientists are carrying out research to create an artificial brain that can think, respond, take
decisions and store information. The main aim is to upload a human brain into the computer, so that it can think,
and make decisions without the presence of a human body. After death, this virtual brain can act as the man. So,
even after the death of a person, we will not lose the knowledge, intelligence, emotions, and memories of a person
and this can be used for various situations like to continue the pending work, to decide on something based on
his/her area of expertise, etc.
The human brain is a complex system consisting of recursive connectors. It is more complex than any
circuitry in the world. The human brain is a multi-level system with 100 billion neurons (nerve cells) and 100
trillion synapses. A neuron is a cell designed to transmit information to other nerve cells, muscle, or gland cells
whereas synapses help neurons to communicate with each other. So, the question may arise, is it really possible to
create a human brain? The answer is Yes. Today it is possible because of advancement in technology. The world
of technology has expanded in areas like humanoid robots, computing, virtual reality, wearable devices, artificial
intelligence, digital jewellery, blue eyes technology, BrainGate technology and so much more at a rapid rate. A
full human brain simulation (100 billion neurons) is planned to be completed by 2023 if everything goes well. If
so, this would be the first virtual brain of the world.
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What is a Virtual Brain and why do we need it?

A virtual brain is an artificial brain. It can think like the natural brain, take decisions based on the
past experiences, and respond as the natural brain can. It is possible to do so by using supercomputers, with a
huge amount of storage capacity, processing power and an interface between the human brain and this artificial
one. Through this interface, the data stored in the natural brain can be uploaded into the computer. So the brain
and the knowledge, intelligence of anyone can be preserved and used forever, even after the death of the person .
Today we are developed because of our intelligence. Intelligence is the inborn quality that cannot be
created. Some people have this quality so that they can think to such an extent where others cannot reach. Human society would always need such intelligence and such an intelligent brain. But the intelligence is lost along
with the person after death. Virtual brain is a solution to it. The brain and its intelligence can be alive even after
death. We often face difficulties in remembering things such as people’s names, their birthdays, and the spellings
of words, proper grammar, important dates, history facts, and etc. A virtual brain can take away the extra stress
we all face to remember things. It is a perfect technical solution to a very common human problem.
Idea of Brain Simulation:

The following table compares the working procedures of the natural and simulated brain. This is a
possible proposed solution. As per EPFL, development is still in progress.
Parameters
Input

Natural Brain
In the nervous system of our body, the
neurons are responsible for transmitting
information. The body receives the input
by the sensory cells. These sensory cells
produce electrical impulses which are received by the neurons. The neurons transfer these electrical impulses to the brain.

Simulated Brain
Here neurons can be replaced by a silicon chip. So, the electric impulses from
the sensory cells can be received through
these artificial neurons and send to a supercomputer for the interpretation.

Interpretation

The electric impulses received by the
brain from the neurons are interpreted in
the brain. The interpretation in the brain
is accomplished by the means of certain
states of many neurons.
Certain neurons in our brain represent
some states permanently. When required
this state is represented by our brain and
we can remember the past things. To remember things we force the neurons.

The interpretation of the electric impulses received by the artificial neuron can be
done by means of a set of registers. The
different values in these register will represent different states of the brain.
In the similar way the required states of
the registers can be stored permanently
and when required this information can
be retrieved and used.

Based on the states of neurons the brain
sends the electric impulses representing
the responses which are further received
by a sensory cell of our body to respond to
neurons in the brain at that time.

Similarly, based on the states of the register, the output signal can be given to the
artificial neurons in the body which will
be received by the sensory cell.

Output

Memory
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Parameters
Processing

Natural Brain
When we think about something or make
some calculation, logical and arithmetic
calculations are done in our neural circuitry and are stored as states. Based on
the new requests, states of certain neurons
are changed to give the output.

Simulated Brain
In a similar way, the decision making can
be done by the computer by performing
arithmetic and logical calculations on the
stored states and the new inputs.

Is it possible to copy data from the brain to the computer?

The uploading is possible by the use of small robots known as the Nanobots. These robots are small
enough to travel throughout our circulatory system. Traveling into the spine and brain, they will be able to
monitor the activity and structure of our central nervous system. They will be able to provide an interface with
computers. Nanobots could also carefully scan the structure of our brain, providing a complete readout of the
connections. This information, when entered into a computer, could then continue to function as us. Thus, the data
stored in the entire brain will be uploaded into the computer.
Advantages:
1. Even after the death of a person his intelligence can be used.
2. This could boost study of animal behavior. That means by interpretation of the electric impulses from the
brain of the animals, their thought process can be understood easily.
3. It would allow the deaf to hear via. direct nerve stimulation, and also be helpful for many psychological diseases.
4. We could make use of the information of the brain that was uploaded into the computer and use it to provide
a solution to mental disorder.
Disadvantages:
1.
2.
3.
4.

There could be new types of threats, this technology would bring.
Increases the dependency on computer systems.
Computer viruses will pose an increasingly critical threat. Data could be manipulated and used in wrong way.
This may lead to human cloning and we cannot imagine how big this threat would be against nature.

Conclusion:

The blue brain project, if implemented successfully, would indeed change many things around us
and it will boost the area of research and technology. Certain research and development take decades or even
centuries to complete, so the knowledge and efforts of a scientist can be preserved and used further in his absence. At the same time, it is not an easy task to replicate the convoluted brain system into a computer. It may
take several years to decades to accomplish this.
REFERENCES:
•

https://www.artificialbrains.com/blue-brain-project

•

https://www.slideshare.net/mobile/koustuba/blue-brain-document

INGENIOUS - Tending To Develop And Excel 2017 - 2018

BY SAYALI SONDKAR
- SECOND YEAR

29

THE REVOLUTION OF
SMARTPHONES
The twientieth century has given us smart phones which can perform multiple task at a time, provide a
good gaming experience, multiple applications and what not? Since the demand of smart phones and it’s features
are increasing, soon a change in it’s trend is been expected.
Lets rewiund and look where & how this revolution started. It all started in the late 90’s, by an engineer named Martin Cooper who was working at Motorola. No one had imagine that this phones could become this
important to humans. Martin Cooper made his 1st call on April 3, 1973 the call was addressed to his major rival
at Bell’s lab. It was made from a prototype phone of Motorola. It weighed 794 g & had a size of 338×45×8.9cm.
It required 10 hours to get completely charged and it lasted for 30 mins only.
Second generation phones arrived in the market in 1990, which were lighter, faster, smaller and
cheaper & was based on GSM (Global System for Mobile Communications). This technology provides security of
voice transmission conversations, which were simultaneously happening over a single channel, which greatly reduced the price. By providing this facilities it ruled in the business world. In 1989 Motorola Micro Tac cell phone
came with a price of $3,000. Later in 1992 1st GSM mobile was launched, which was Motorola International
3200. In the year 1997 Siemen’s launched it’s 1st colour display mobile phone which was Siemen’s S10, Nokia,
Ericsson & several other companies were developing their own mobile phones & competing with each other. In
1998 Nokia 5110 phone was launched which was a boom, because it introduced the famous snake game & which
lead to it ruling the market.
In early to mid 2000 it was very common for smartphones, to provide a keypad (QWERTY keypad)
apart from the numeric keypad. In the late 2003, Nokia released the Nokia 1100, which was the best selling phone
of all the time. It was all going good when Iphone came into the market in early 2007. Steve Job, CEO of APPLE
released it’s 1st ever I-phone on June 29 2007, which was a touch screen phone, providing a good battery life,
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storage (space), rear camera of 2.0 mexa pixels.
On November 2008, the first ever Android powered phone G1 was released. And as the time passed
on, in the year 2011 Android became the world’s most popular O.S. (Operating System). There was an increase in
demand of smart phones, as people craved for more & more of this technological miracle. In 2013 tablet’s were
introduced providing a bigger display, better gaming experience, better camera among other improvements.

Looking towards the future one can only what will be the next generation’s smartphone? Today we
have Bezel-less phones which provides a better camera, good battery life & sufficient speed in performing several
task, but still the need for perfection is not satisfied & we crave for more. So now, lets take a look towards the next
generation phones:
Electrovibration Technology:
It’s a technology which one can sense, it will provide a feedback through touch & one can feel the
textures. It can be used for normal people as well as for those who are physically challenged.
Speech To Speech Translation:
This technology will provide the translation of the speech into multiple languages by just simply
tapping on it’s specific translation app.
The Brain Computer Interface:
As we know, the thoughts in our brain are nothing but an electrical signal, imagine the possibilities
if we can use that electrical signal. Hence, brain computer interface is an artificial intelligence (A.I.) based technology which will perform tasks based on an user’s brain signal i.e. you just have to think & the rest will be done
automatically with the help of this technology.
Wireless Charging / Speedy Charging:
In today’s life, smartphones provide us with multi- purpose task & what not. But battery life is still a
huge problem as it still consumes time in charging. Researches are trying to find how one can eliminate / minimize the traditional way of charging a smartphone. A patent has been registered regarding charging of a phone
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using radio electrical signals (radio waves).
Lensless Camera:
Now a days, cameras work by focusing a light on to a sensor which is a traditional way that has been
used for a long time, we can achieve higher resolution by minimizing the size of pixels in the sensor or we can
increase the size of the lens as well as the sensor. Both of these methods are not feasible to achieve yet.
Developing a 3D image is not possible through normal camera, so it’s better to eliminate lens as they
are expensive, fragile & can’t provide the desirable outcome.
Flexible & Wearable Smartphones:
Today’s smartphones provide us with a larger display, but increase in the size of smartphones leads
towards an increase in problems such as; it is difficult to fit in pockets, it causes more power consumption, accidential dialing of calls, etc. So soon Organic Light Emmiting Diode (OLED) will replace these huge display
phones. OLED phones will provide us with the following features:
1. Foldable screen,
2. Paper thin screen, etc.

One can enjoy playing games, watch movies on a larger screen & fit it in their pockets without any
hesitation. Samsung is going to release their first foldable smartphone in the first quarter of 2019, for $1800.
These are some of the technologies which are expected soon, with increase in demand of several other
new features. The revolution is expected soon. Finally we come to a conclusion that from a huge phone which
was just providing voice calls - to a smart generation phone which is providing us with features as stated above.
The ERA will continue…
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AN INTERACTIVE LEARNING
FACILITATOR PLATFORM
At present, multimedia is widely used in classroom teaching. However, it cannot fulfill the needs of
teaching. Teachers still have to write on the blackboard. Using chalk is not only laborious, but it also produces a
lot of chalk dust, polluting the air and adversely affecting the health of the students and teachers. These few years,
many prominent firms are dedicated to developing the technology of electric board such as: Hitachi, Panasonic.
But these companies just replace traditional blackboards with large electric boards which cost more than fifty
thousand rupees. At the same time, these electric boards are ineffective.
So through my project, I decided to design a product that will impact the study system and parameters
related to it because visual colored images and videos have more impact on a brain and are easy to remember.
I also introduced mobility of system by adding wireless handheld device for ease of operation within a desired
area. It is more efficient as it reduces the time taken by approx 90 percent and provide more reliability and understanding capacity. It functions in real time and response is very effective and provides a backup which eliminates
unfortunate loss of data. It tremendously reduce cost as there is no requirement of laptop and CPU with projector
to store and present data. Wireless Electric Board costs just one-fifth of the ordinary electric board. And damages
are easily filtered. In addition, it makes classroom teaching be more efficient.
System includes two units which are handheld unit and projection unit. Handheld unit receives processes and sends cursor movement & handwritten signals to the projection unit by using RF module. Handheld
unit includes Arduino board, TFT touch screen, and RF module. Projection unit is a Raspberry Pi ARM11 board
which has HDMI port to display processed cursor movement & handwritten signals in larger view by interfacing
projector with it.
Alomg with my group members, we are designing an embedded system that is an evolution of existing
system used for teaching or presenting, using board with chalk or with markers are not so visually good or accu-
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rate, the better way is to use PPT, which has its own shortcomings i.e. bulky system, cost, etc. We are using software approach to control over all operations of presenting data, raspberry pi is used as the processor / controller
interfaced with internet and projector for displaying desired data, this system is relatively exact as compared to
boards and almost as good as PPT along with the benefit of compactness and user friendly.
Idea was to help
students to take a step ahead
with technology that could
make the education process
simpler and perhaps even
more productive. Quality
education is an essential
requisite in today’s competitive environment. Technology has affected us in every
aspect. The smart classes
is a modernized method of
education in India. Education scenario which provide
quality education to students
by helping them in better
concept formation, concept
elaboration, improvement in reading skills and academic achievements.
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TREATING DISEASES WITH
NANOMOTORS
A nanomotor is a molecular or nanoscale device capable of converting energy into movement. It can
typically generate forces on the order of piconewtons. One of the main advantages of nanomotors could be their
use in the medical industry.
Due to its extremely small size (under 1 micrometer in size) and moveable property nanomotors can
be used to treat infected cells. Nanomotors can be used as miniature robots that will be able to deploy drugs
(medicine) within the human body that is usually difficult to reach by modern technology with accuracy.
In 2004, Ayusman Sen and Thomas E. Mallouk fabricated the first synthetic and autonomous nanomotor. Since 2004, different types of nanotube and nanowire based motors have been developed. Most of these
nanomotors use hydrogen peroxide as fuel, but some notable exceptions existed. These silver halide and silver
platinum nanomotors are powered by halide fuels, which can be regenerated by exposure to ambient light. Some
nanomotors can even be propelled by multiple stimuli, with varying responses. These multi-functional nanowires move in different directions depending on the stimulus (e.g. chemical fuel or ultrasonic power) applied. In
Dresden Germany, rolled-up micro tube nanomotors produced motion by harnessing the bubbles in catalytic
reactions. The bubble-induced propulsion enables motor movement in relevant biological fluids, but typically
requires toxic fuels such as hydrogen peroxide. This has limited their use in vitro applications. Further research
into catalytic nanomotors holds major promise for important cargo-towing applications, ranging from cell sorting microchip devices to directed drug delivery. Such in-vivo applications of micro tube motors were described
for the first time by Joseph Wang and Liang fang Zhang using gastric acid as fuel.
Recently, there has been more research into developing enzymatic nanomotors and micro pumps.
At low Reynolds numbers, single molecule enzymes could act as autonomous nanomotors. Ayusman Sen and
Samudra Sengupta demonstrated self-powered, autonomous micro pumps that can enhance particle transporta-

INGENIOUS - Tending To Develop And Excel 2017 - 2018

35

tion. The proof-of-concept demonstrates that enzymes can be successfully utilized as an “engine” in nanomotors.
It has since been shown that particles themselves will diffuse faster when coated with active enzyme molecules in
a solution of their substrate. Further, it has been seen through microfluidic experiments that enzyme molecules
will undergo directional swimming when exposed to a substrate gradient. This remains the only method of separating enzymes based on activity alone. Developing enzyme-driven nanomotors promises to inspire new biocompatible technologies and medical applications.
A proposed branch of research is
the integration of molecular motor proteins
found in living cells into molecular motors
implanted in artificial devices. Such a motor protein would be able to move a “cargo”
within that device, via protein dynamics, similarly to how kinesin moves various molecules
along tracks of microtubules inside cells.
Starting and stopping the movement of such
motor proteins would involve caging the ATP
in molecular structures sensitive to UV light.
Pulses of UV illumination would thus provide
pulses of movement. DNA Nano machines,
based on changes between two molecular
conformations of DNA in response to various
external triggers, have also been described.
The development of such technology is urgently needed in order to improve healing of the human
body through Nanobots (via nanomotors).
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HUMANOID ROBOTICS
The field of Humanoids Robotics is widely recognized as the current challenge for robotics research.
The humanoid research is an approach to understand and realize the complex real world interactions between a
robot, the environment, and a human. It motivates social interactions such as gesture communication or co-operative tasks in the same context as the physical dynamics. This is essential for three-term interaction, which aims
at fusing physical and social interaction at fundamental levels.
People naturally express themselves through facial gestures and expressions.The goal is to build
a facial gesture human-computer interface for use in robot applications. This system does not require special
illumination or facial make-up. By using multiple Kalman filters we accurately predict and robustly track facial
features. Since we reliably track the face in real-time we are also able to recognize motion gestures of the face.
Our system can recognize a large set of gestures ranging from “yes”, “no” and “may be” to detecting winks,
blinks and sleeping.
Integration of vision and touch in edge:

In order to validate the anthropomorphic model of sensory-motor co-ordination in grasping, a module was implemented to perform visual and tactile edge tracking, considered as the first step of sensory-motor
co-ordination in grasping actions.
The proposed methodology includes the application of the reinforcement-learning paradigm to back
propagation NNs, in order to replicate the human capability of creating associations between sensory data and
motor schemes, based on the results of attempts to perform movements. The resulting robot behavior consists in
co-ordinating the movement of the fingertip along an object edge, by integrating visual information on the edge,
proprioceptive information on the arm configuration, and tactile information on the contact, and by processing
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this information in a neural framework based on the reinforcement-learning paradigm. The aimed goal of edge
tracking is pursued by a strategy starting from a totally random policy and evolving via rewards and punishments.
The Vision System:

The use of MEP tracking system is made to implement the facial gesture interface. This vision system
is manufactured by Fujitsu and is designed to track in real time multiple templates in frames of a NTSC video
stream. It consists of two VME-bus cards, a video module and tracking module, which can track up to 100 templates simultaneously at video frame rate (30Hz for NTSC). The tracking of objects is based on template (8*8
or 16*16 pixels) comparison in a specified search area. The video module digitizes the video input stream and
stores the digital images into dedicated video RAM. The tracking module also accesses this RAM. The tracking
module compares the digitized frame with the tracking templates within the bounds of the search windows. This
comparison is done by using a cross correlation which sums the absolute difference between corresponding pixels
of the template and the frame. The result of this calculation is called the distortion and measures the similarity
of the two comparison images. Low distortions indicate a good match while high distortions result when the two
images are quite different.
A general framework for artificial perception and sensory-motor co-ordination in robotic grasping
has been proposed at the ARTS LAB, based on the integration of visual and tactile perception, processed through
anthropomorphic schemes for control, behavioral planning and learning. The problem of grasping has been
sub-divided into four key problems, for which specific solutions have been implemented and validated through
experimental trials, relying on anthropomorphic sensors and actuators, such as an integrated fingertip (including
a tactile, a thermal and a dynamic sensor), a retina-like visual sensor, and the anthropomorphic Dexter arm and
Marcus hand. In particular, planning of the pre-grasping hand shaping, learning of motor co-ordination strategies-tactile motor co-ordination in grasping and object classification based on the visuo-tactile information.
By concluding we get to know that the humanoid research is an approach to understand and realize
flexible complex interactions between robots, environment and humans. A humanoid robot is an ideal tool for the
robotics research; first of all it introduces complex interactions due to its complex structure. It can be involved in
various physical dynamics by just changing its posture without need for a different experimental platform. This
promotes a unified approach to handling different dynamics. Since it resembles humans, we can start by applying
our intuitive strategy and investigate why it works or not.
Moreover, it motivates social interactions such as gestural communication or cooperative tasks in the
same context as the physical dynamics. This is essential for three-term interaction, which aims at fusing physical
and social interaction at fundamental levels. Integrating human body components such as human prostheses for
upper limbs, and anthropomorphic control and behavioral schemes can approach the humanoid robotics. The
gesture recognizer module that runs in parallel with the face-tracking module is capable of recognizing a wide
variety of gestures based on head movements. Gesture recognition is robust due to the statistical approach we
have adopted. In future the plan is to record and analyze the head gestures of a large sample of people. The plan
is also to explore the prospect of allowing the machines to learn gestures based on observation.
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IMAGE STEGANOGRAPHY
Steganography is the science or art of hiding a message into other sources of information like text/
documents, audios, videos and images. A steganography system is made up of three components; cover object
which hides the secret message, the secret message and the stego object which is the cover object with message
embedded inside it. Data hiding techniques fall into three categories of cryptography, steganography, and watermarking. Watermarking and steganography tend to conceal presence of hidden data while cryptography makes
data gibberish and it cannot hide the existence of secret information during transmission.
The most common technique used in the steganography is to hide the messages in the cover images. Spatial domain
Steganography technique refers to the methods in which data hiding is performed directly on the pixel value of cover image in such
a way that the effect of message is not visible on the cover image.
The spatial domain area includes different kinds of algorithms like
LSB, PVD, GLM, PCM, EMD, DE and OPAP. The transform domain techniques over the spatial domain techniques is to hides the
information in the images that are less exposed to compression,
image processing and cropping. Transform domain techniques are
classified into various categories such as DFT, DCT and DWT. A
vector embedding method that uses robust algorithm with codec standard (MPEG-1 and MPEG -2). In spread
spectrum method the secret data is spread over a wide frequency bandwidth. In the statistical technique message
is embedded by changing several properties of the cover. The distortion method is used to store the secret data by
distorting the signal. Marking and filtering method is used to hide the data by marking an image and its valuable
where watermarks become a portion of the image. There are also techniques that combine cryptography and
steganography like Static parsing steganography and Time complexity.
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At the destination, the message will be decoded by high-quality steganography tools. There are steganography software tools available in the market like Xiao Steganography, Image Steganography, Steghide,
Crypture, RSteg and many more. The effectiveness of steganography technique can be determined by factors like
capacity, robustness, imperceptibility, bit error rate and mean square error.
To enhance the security of the data, three encrypto-stego techniques, which uses cryptography and
steganography were developed. In this case, there are 3 LSB steganographic methods:
1. Simple LSB method after encryption.
2. Hide using Pseudo Random Number Generator.
3. Hide using Scattered LSB method.

First method is simple LSB method after encryption. Before hiding the secret data (cipher text),
header field is added to the encrypted message. Stego-key and file extension are included with these modified
messages together.BMP image file is used as the container image. In BMP file container, 54 bytes are BMP file
header. Next bytes are RGB color values. In this method, message must be encrypted before inserting the secret
data to the LSB of container image. Hiding using PRNG is the second method that depends on the pseudo-random
number sequences. Random sequences may be strings of 1’s and 0’s. These random sequences can be generated
by using any type of PRNG. In proposed system, BBS generator is used
to generate random sequence. If
BBS (Blum Blum Shub) generates
“1” as PRNS, the secret message
may be inserted to LSB of container
image. In contrast, the message cant
be inserted to LSB. The last method
is Scattered LSB method using BBS
Generator. In this method, BMP file
is divided into number of blocks. In
each block, the encrypted messages
may be embedded in LSB of container image which depends on the
PRNS (Pseudo-random number sequence). The last method is similar to the insertion process of second method.
But this system intend to use only bitmap file (*.bmp). The data size depends on the size of the cover image. The
drawback is that if the stego-image is transformed (rotation, masking, etc) by some image processing software,
the data cannot be extracted. The first method is very simple. If the attacker knows the stego key, the attacker
can get the secret data. The second method depends on pseudo random sequences. As a consequence of these
sequences, the secret message may be more secure than the first method. Last method is similar to the second
method. But the last method is more secure than the second method because it is divided into several blocks.
There is one more technique developed called Mask Encryption Based Highly Secure Image Steganography. In this technique the side data of neighbouring pixels is utilized to evaluate the quantity of bits which
can be conveyed in the pixel of the cover image. The pixel esteem is then supplanted by the new esteem which incorporates the mystery information. More mystery bits are implanted in the edge region than those in the smooth
territory as the adjustment in smooth zone is all the more effortlessly found by human eyes. Additionally, the
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installed mystery information can be separated totally from the subsequent stego-image with no mistakes. This
technique addresses key important issues like adaptivity in data embedding and mask encryption algorithm for
robust security aspect and both of these in combination give appropriate results. Technique results in very high
capacity with low visual distortions.
In cryptography something is encrypted where in stenography the data is hidden which means we
may not even be aware of the existence of a hidden message. Combination of cryptography and steganography
enhance the security and reliability of message by first encrypting the message and then using steganography to
hide it in other carrier like digital image, video file or any other. These techniques provide the best challenge for
digital forensics investigations.
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DEPRESSION AND
COLLEGE STUDENTS
“College life is that part of your life that you are going to relive in your memories till you breathe.”

- ASMITA GUPTA

Colleges are the place that we are excited to go, from early schooling age. We were enthusiastic to start
the college life. Little did we know that this college life would make us miss our school life. College life starts with a
lot of responsibilities; from selection of streams, to selection of colleges, and admission, etc. But just the thought of
college keeps us going. We tend to enjoy the present without thinking of the future. Obviously college is an exciting and
a wondrous time of new experiences and great freedom to explore new ideas. Altogether, a new adventure set for us.
But, each coin has two sides, and here is the other side; that as amazing and breathtaking it seems it is a never ending
series of challenges, pressure and anxiety. Taking up tough classes, acquainting to new surroundings and people is not
very easy, and the main point being lack of sleep. These are just the basic reasons of stress.
Intimate relationships can also serve as a major source of stress. Small or large setbacks can seem like
the end of the world, but these feelings usually pass with a little time. Dealing with these changes during the transition
from adolescence to adulthood can trigger or unmask depression in some young adults. College life leads us being
exhausted and overwhelmed. The new set of adventures take a toll on our physical and psychological health making us
moody, sad, or grouchy. Actually, who doesn’t once in a while? It is common to be upset. But, the problem arises when
these feelings prevail for a longer time. It is time we realize that our mental health is much more affected than we are
willing to believe. So? ? ? What is depression? Is it just a feeling? No! Certainly not. It is the psychological illness and
it does not mean just being sad. Persistence of this depression leads to Major Depressive Disorder.
People think depression is sadness and crying. They think it is being quiet. But people are wrong. Depression is the constant feeling of numbness, the feeling of being emotionless. Days feel like annoying obstacles that
need to be faced. Depression is when we smile but want to cry. It’s when we talk, but we want to be quiet. It’s when we
pretend that we’re happy but we’re not. Every minute of happiness, feels worthy to grasp upon. People tend to suffer
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in silence and alone. Moreover because, everyone feels depression is a character flaw.
Here, the main question arises, ‘What is the cause of depression amongst us ?’. Every student reading this
will relate to the causes mentioned below, because we deal with it.
Let us start with the smallest thing, expectations. Sounds so small but it weighs down on us much more
than the Earth would have to Hercules. Each and every one of us wishes to keep up to their expectations. The society
expects us to do so, isn’t it? We can do this for them, but things get out of hand when these expectations are much
higher than we hoped for and no longer achievable. We certainly don’t like to disappoint our parents and instead of
sharing this thought we stress and over think on this.
Following are the major distress of all students, not only college students. This has been our never ending
hate since school. Yes, you’re right, it is homework. Those loads of homework we have to do without fail. The only
thing that changed from school to college was that homework changed to write ups and assignments. Can anyone
imagine the pressure of completing everything within the assigned date? Staying up till late just to complete it is the
most tiring thing. Not to forget the pain after writing for so long.
Other minimal reasons include travelling, extra-curricular activities, etc. No matter what, no motivation
can help us to be motivated about doing all this on a daily basis. Also, the exams, the climax of our hard work and
tiring late nights. Those short tests have the smallest gap ever, not forgetting the syllabus for every subject. Lets keep
aside these short tests, giving the main exams every six months is no joke. Ten subjects per year are easy for us to be
mentally screwed.
And wait! The list doesn’t end yet. All this amount of studies is just not enough in the current race amongst
everyone. The pressure of being better than others persists in everyone’s minds no matter how much they deny. And, to
be better we all take up extra classes, courses, internships, projects, etc, etc. All this increases the mental strain and
pressurize us to over think about the future.
Lets keep aside college life for a while. Another problem with a college student is the most addicting
technology ever; the social media. Social media is among the most dangerous of these factors. Many students are
living dual lives; virtual and real, and the virtual life is competing and at times becomes more important than the real
life. People fake their real lives for the virtual world. No-one may even know what a person is dealing with, because
of the façade by their virtual lives. The reasons may vary, but people are often driven to catastrophic decisions due
to loneliness and the inability to find help. For our parents and teachers these are just normal things, but for us it is
an important aspect in our life that we need to look upon on. Nothing is going to change till the competition of being
better than someone else remains. Not till we have all this burdening us. It is extremely important that depressed teens
receive prompt, professional treatment.
Depression is serious and, if left untreated, can worsen to the point of becoming life-threatening. If depressed teens refuse treatment, it may be necessary for family members or other concerned adults to seek professional
advice.
BY SHABISTA PATNE
REFERENCES:
- SECOND YEAR
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THE SOCIAL THING
“Being so unsocial on the things, some people are so social; and some being so social on the things,
that be so unsocial.” People think that they are trending due to the social things, but what they don’t realize is that
the only trending thing is social media or the social thing. In this whole game, we share our whole day, thinking
that we would trend, become famous; but the only thing happening is that we are addicted.
I need people to start thinking out of the box. You know why? Because the box is full of dirt. The social
things were made for good effort towards the society and in present hours, people use it to show their Tik-tok’s
and Musical.ly’s. I don’t say showing your talent is a bad thing, but not in such a way. Social freedom is so essential for a person now a days because social media is trending. The social things just not accompany social media
but also the people related to it. The social things such as youtube, facebook and instagram are helping people
spread ideas and vision throughout the globe and helping the whole world to become an even better place to live
in. The only way to win at social things is to make new success stories because they are made by time, someday
you follow a trend and some other day you become one. But, the bad side of it is that people are so exposed and I
don’t know why people are so keen to show every detail of themselves in public, I guess they forgot that invisiblity
is a super power. Social media is training us to compare our lives, instead of appreciating everything we are, no
wonder why everyone is always depressed. Don’t get fooled, people aren’t who they “post” to be. They forget that
what consumes your mind, controls your life. And just remember, “Online is state of work and offline is peace of
mind”.
Social Things sets your life on the way of a very bright future if you handle them properly and can
also lead you to hell if something gets south and when it happens people stop messaging because they dont want
anyone in their life. And then you must remember, ‘No message is also a message’.
BY PARVEZ CHAUDHARY
- FIRST YEAR
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We Become Our Own Parents
I always wondered why
I rarely saw my mother smile wide
Or my father laugh uproariously
But now I know
Life is unfair
And it burdens some a little too much
So their tread is a little heavier
And their shoulders droop lower
And happiness visits them, but fleetingly
Now I know
Because we are bits of them
Wholes made of two peices
We feel what they felt
And we live how they lived
Life is all the same
We become our parents
And it’s okay.
BY MUFASSIR KAZI
- THIRD YEAR
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KAHANI ENGINEERING KI.......
Bade utawle the hum engineering me aane ko,
Zindagi ka agla padaav paane ko;
IIT me jaana tha humara sapna,
Lekin local university ne bana liya hume apna;
Har chehra tha humare liye anjaan,
Fir bhi socha ki is bheed me banani hai apni pehchaan;
Din guzarte hai, freshers party aati hai,
Khoobsoorti humara dhyan bhatka le jaati hai;

Padhai me to Dil nhi lagta kisi ka,
Har koi dhundta mauka propose karne ka;
Kabhi last bench par dosto ke saath gappe ladate,
To kabhi lecture me bore ho kar so jaate;
Lecture na aane par dost bolta, bhai proxy maar,
Attendance mil gaya to bolta, bhai tu hi mera yaar;
Students ki masti dekh Professor dete tollywood look,
Phir bhi hum karte non stop talk jaise hai knowledge ka book;
Submissions deadline ke baad dene ki thi humari fitrat,
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Kuch mahine baad ata hai humara semester ka exam,
Circuit Diagrams aur programs karte dimaag ka chakka jam;
Exams ke samay ata hai hum sabko tension,
Door karta sabka confusion, hum sabka easy solution;
Khatam ho jaata ek mahine tak chalne wala atyachaar,
Phir hum wo karte jisme hume milta dher sara pyaar;
Dil ki dhadkan tez hoti jab humara result ata hai,
Kisi dost ka na ho to dil roye ya hase ye samaj nhi pata hai;

Humne engineering li ya engineering ne hume liya,
Ye to koi nhi samaj payega…….,
Lekin aisa waqt phir kabhi nazar nhi ayega…..!

BY BIPIN SHARMA
- THIRD YEAR
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HEALTHCARE IS AN ASSET - NOT A LIABILITY
Imagine you have one of the world’s greatest car.
But you live in a city with horrible roads.
Can your car perform at its supposed speed?
How would you feel?
Imagine you have the worlds greatest computer.
But you run out of electricity
Can your computer assist your work in any way?
How wouldyou feel?
In either case...
Your optimum performance and potential is limited, because you lack infrastructure.
At the society level, the infrastructure we usually talk about are roads, electricity and connectivity.
We often take it for granted when its there.
But once we lose it, our life is turned upside down.
Infrastructure is definitely important.
At the same time, there is another more subtle, yet crucial level of infrastructure...
Your personal infrastructure.
Your personal infrastructure is health.
Without health, you can’t really do anything, no matter how ambitious you are.
Your personal infrastructure is good habits.
Without good habits, each day becomes your worst enemy, no matter how much better you aim to be.
Your personal infrastructure is growth mindset.
Without growth mindset, where you are today is where you will be 10 or 20 years later, no matter how high
your IQ is.
It’s simply impossible to overstate the importance of personal infrastructure.
Start building your personal infrastructure today.
It will benefit you for a lifetime.
Eat clean, stay lean.
BY SHOAIB SHAIKH
- THIRD YEAR
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It was almost the end of the class, there he was sketching on the end page of his notebook, millions of
thoughts running through his mind pretending, to understand everything in the classroom.
Everyone is eagerly counting seconds. The bell goes ‘tring’. Entire class gets scrambled. It is break time,
people start to open their lunch boxes, chit-chat with each other and everyone had some plan, well not
everyone particularly not him.
Slowly and calmly he leaves the class with a hastened heart avoiding any eye contact. He knew where he
had to be exactly, going down the stairs he reached the basement of the school.
He is at his spot right there on time, not feeling much hungry as that was his least priority. Looking
around here and there watching every space of the basement, he spots a company of three to four people
together. Little did they know.
Heavy-breath, nervous heart and with overjoyed eyes gazing delightedly. There she was standing with her
friends. Looking exquisitely gorgeous than ever before in his sight, only if she knew.
Admiring her elegance and charm wishing infinite wishes hoping they’d come true, he was lost in his own
fantasy and only if he had any control over his heart. His eyes expressed a thousand feelings with just a
sight of her.
Abruptly the bell rings, everyone is rushing to their class rooms making fun, shouting through hallway.
His heart was not contented and all he could do was return to class room with a heavy heart wishing if he
had a few more seconds. Only if he’d had some more time.
Never the less, with a meager bit of disappointment taking his seat on the bench, he was overjoyed and
his heart was elated recollecting all bits and parts of that sight and playing them over and over again in
his mind.
Everything in this world now seems to be worthless, the only thing that counts now was this charming
sight, this piece of beautiful memory that will remain inscribed in his heart forever.
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The rush in his heart that will drive him tomorrow, only thing that he awaits now is this graceful sight that
he will be a-waiting patiently even if it lasts for a few seconds ‘cause if that’s what makes his life ecstatic
then so be it.
BY SUHAIL ABDULLAH
- THIRD YEAR
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In CONVERSATION With Er. Humzah Shaikh
Interview Of Er. Humzah Shaikh, C.E.O., CHMI COMPANY
By Kashaan Shaikh.

Er. Humzah Shaikh, the team leader of the project and the C.E.O. of CHMI company, shares his experience
on how he achieved great heights of success with his project prototype Electronic Arm (HATH - Hands AT Help). His project
stood in TOP 10 and was given one year incubation and received a research grant of INR 10 lakhs at IIM Bangalore, under the
guidance of Er. Feiroz Shaikh.

KS: What motivated you to do such
a project?
HS: My mom met with an accident
and lost her elbow in the accident.
My dad being a doctor fetched implants from Switzerland, it costed
him 10 lakhs that made me think
what if someone who couldn’t afford such kind of money. Fortunately, I was in my final year of graduation, I took it up as a challenge to
build prosthesis on my own.
KS: At the beginning, did you
think, you would make it this far?
HS: From day one I had a vision
to make it big, but I never expected it to be this easy. We have been
blessed all along our journey, winning competitions, getting grants,
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funding, it just kept falling in place
for us.
KS: What are the obstacles you
faced?
HS: There have been a plenty of
obstacles all along the journey.
Starting a company is a difficult
task; treading the less treaded path.
We lacked guidance in the initial
phase, finance was a crucial aspect. Team Building and managing
human resources was difficult.

Bombay. Our Cheif Patron was a
research scholar at IIT Bombay.
We also lacked business knowledge which we found guidance for,
through IIM Bangalore.
KS: What has been the role of
your friends and parents along the
journey?

KS: A project of this magnitude
would require expertise guidance.
Who all did you refer to, for help?

HS: We also received a lot of help
from doctors and prosthetists. We
also attended a startup school organised by iB Hubs and they were
part of pre-incubation at Nexus, the
startup hub at the US Embassy and
part of a cohort at IIM Ahmedabad,
all these paved our approach and
helped tremendously.

HS: We did receive quite a lot of
guidance from professors in IIT

KS: How did you assign your work
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to your team members? How did
you organize, plan and prioritize
your project?
HS: In assigning work the most
fundamental thing is identifying talents and interests of people. Human
resources are an institute’s biggest
assets. Managing it is extremely important and without a person being
interested in something you shove it
down his throat, it doesn’t work.
KS: What makes this project
unique?
HS: It is unique in many aspects,
the project itself is unique, the execution we believe is also novel.
Technology has evolved so much
through the ages but these technol-

ogies which should have been developed long ago, have never been
cared for.
KS: How did you manage your
project and studies simultaneously?
HS: I studied only what I found relevant, cherry picking content and
topics and at times entire subjects...
I took out time from everything to
get to where we are now. When you
are passionate about something you
find time to do it, the dive comes
from within.
KS: Any specific reason, you
named your company CHMI?
HS: CHMI stands for Center for
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Human Machine Interface, the
name itself encompasses what the
company stands for. We are a company which not just manufactures
prosthesis, but is also working in
the fields of robotic assisted surgery
and virtual reality.
KS: Any message you want to
convey to your juniors, wishing to
follow your footsteps?
HS: ‘Optimistic....’, just one word I
have for all those who surround me
and I believe for starting a company you have to !!! have to !!! have
optimistic people. Any pessimism
what so ever won’t let you grow.
Critical analysis is the another critical aspect. People should carry
a difference of opinion, it helps in
ideation.
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Though victory’s proof of the skill you possess,
Defeat is the proof of your grit;
A weakling can smile in his days of success,
But at trouble’s first sign he will quit.
So the test of the heart and the test of your pluck
Isn’t skies that are sunny and fair,
But how do you stand to the blow that is struck
And how do you battle despair?
A fool can seem wise when the pathway is clear
And it’s easy to see the way out,
But the test of man’s judgment is something to fear,
And what does he do when in doubt?
And the proof of his faith is the courage he shows
When sorrows lie deep in his breast;
It’s the way that he suffers the griefs that he knows
That brings out his worst or his best.
The test of a man is how much he will bear
For a cause which he knows to be right,
How long will he stand in the depths of despair,
How much will he suffer and fight?
There are many to serve when the victory’s near
And few are the hurts to be borne,
But it calls for a leader of courage to cheer
The men in a battle forlorn.
It’s the way you hold out against odds that are great
That proves what your courage is worth,
It’s the way that you stand to the bruises of fate
That shows up your stature and girth.
And victory’s nothing but proof of your skill,
Veneered with a glory that’s thin,
Unless it is proof of unfaltering will,
And unless you have suffered to win.

- EDGAR ALBERT GUEST

THE PROOF OF WORTH
BY SALMAN SAYED
- THIRD YEAR
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PROGRAM OUTCOME (PO’s)
Engineering Graduates will be able to:
PO 1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.
PO 2. Problem analysis: Identify, formulate, review research literature, and analyse complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences and engineering sciences.
PO 3. Design / development of solutions: Design solutions for complex engineering problems and design system components or processes that meet the specified needs with appropriate consideration for the public health and safety,
and the cultural, societal, and environmental considerations.
PO 4. Conduct investigations of complex problems: Use research-based knowledge and research methods including
design of experiments, analysis and interpretation of data and synthesis of the information
to provide valid conclusions.
PO 5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modelling to complex engineering activities
with an understanding of the limitations.
PO 6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering practice.
PO 7. Environment and sustainability: Understand the impact of the professional engineering solutions in societal
and environmental contexts, and demonstrate the knowledge of, and need for sustainable development.
PO 8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.
PO 9. Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams
and in multidisciplinary settings.
PO 10. Communication: Communicate effectively on complex engineering activities with the engineering community and with society at large, such as, being able to comprehend and write effective reports and design documentation,
make effective presentations, and give and receive clear instructions.
PO 11. Project management and finance: Demonstrate knowledge and understanding of the engineering and management principles and apply these to one’s own work, as a member and leader in a team, to manage projects and in
multidisciplinary environments.
PO 12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent and
lifelong learning in the broadest context of technological change.
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