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EDITOR’S NOTE
Troika has been a long and exciting journey. The festival has seen some epic brain
battles and has created a stupendous platform for learning. Having started with
humble beginnings, the first edition of Troika was held in 1983, with only three
events (thus, the name, Troika). The students of the erstwhile IEEE DCE would have
never imagined the lengths to which Troika would grow. Today, Troika 2016 boasts
of twelve events, including two 24-hour hackathons – a first for DTU.
Every minute step – from event ideas to conceptualisation, from implementation to
feedback – offers multitudes of valuable experience to every organiser and participant involved. These experiences are cherished by everyone for years to come.
Troika has been blessed with growing participation numbers every year. The quality
of events has been higher than ever before and the skills required to be the best
have reached unprecedented heights. This is a trend we expect to be followed far
into the future as IEEE DTU scales even higher peaks. Whether it was the online
events, Mist and Bulls N’ Bears (which attracted participants all over the world),
or the on-campus events (which saw students from all over India), Troika 2016 has
received immense positive response. The organising team deserves high acclaim for
all its efforts.
On this note, the Editorial Team would like to thank the entire Publications Team
and Design Team to have created another brilliant edition of Trigger. We would also
like to express our sincere gratitude towards Prof. Yogesh Singh, our honourable
Vice-Chancellor, Prof. S. K. Garg, the Pro-Vice Chancellor and Prof. Asok Bhattacharya sir, the Patron and ex-Branch Counselor of IEEE DTU. We are extremely grateful
to Dr. Neeta Pandey, the chief coordinator of Troika, and Dr. S. Indu, our esteemed
Branch Counselor. They have been our pillars of strength and have offered us excellent guidance.
At last, three cheers to Team Troika! Everyone contributed massively to realise the
behemoth that is Troika. This would have never been possible without you.
We hope that everyone enjoyed participating in Troika 2016, just as much as we did,
organising it.
Until next time
The Editorial Team.
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Prof. Yogesh Singh
Vice Chancellor
Delhi Technological University

Delhi Technological University - a hub of bright minds, brilliant students, industrious
and meticulous people continues to scale the rungs and make a name for itself in
higher technical education in our country. DTU offers numerous possibilities for its
students. It induces an overall skill development of the individual. Possessing the
potential to build avant-garde creations, our students have proved their mettle to
work diligently and efficiently in bestowing human intellect and technical knowhow
to society. At DTU, we aim to inspire and motivate the genius, to blossom into a
societal revolution. And what can be a better step towards it, than one of the most
engaging technical fests,
IEEE DTU has given numerous opportunities to the students of DTU to express themselves and contribute towards the development and evolution of technology and
innovative creators. TROIKA, the Annual Technical festival organized by IEEE DTU
is an apt representation of persevering hard work of these students, which has always resulted in a magnificent and impressive evolution and innovative new product
developers. One of the best technical fests of our country, TROIKA is the befitting
convolution of technology, management, academics and industry. This year as well,
TROIKA is gearing itself up to be one of the best technical fests of India.
I wish IEEE DTU the very best for TROIKA and wish that it continues to tread on the
path of success and growth, enlightening the entire world.
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Prof. S.K. Garg
Pro Vice Chancellor
Delhi Technological University

Since its inception, Delhi Technological University has been a forerunner in bridging
the gap between technical introspection and application. IEEE DTU has provided
the columns of the bridge, seamlessly allowing a connection to flow between the
two. By the means of its various workshops, seminars and technical and managerial
events throughout the year, IEEE DTU has initiated coalescence of engineers and
practice and has helped them find their talents.
The technical festival of IEEE DTU, Troika, showcases the youth’s flair for technology.
Students from all around India participate in this technical extravaganza, displaying
their numerous skills in the fields of technology and management. DTU students
have aimed no less than the best and Troika is essentially the opportunity that provides them to do so. From technical quizzing to hardware & software conceptualization, Troika proves that it is the fusion of all aspects of engineering.
Trigger, released to mark the journey called Troika, chronicles it well with all its milestones, and sojourns, in all of its glory.
I wish Troika all the very best for its success, and extend my heartfelt congratulations
to all student members who have been working day and night to turn Troika into
reality.
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Dr. S. Indu
Branch Counsellor, IEEE DTU Student Branch
Delhi Technological University

TROIKA, the annual technical festival of the IEEE DTU student branch is entering its 24th
year of a glorious history. The growth of TROIKA has been phenomenal over the years.
One of the most eagerly awaited fests in Delhi, TROIKA attracts students from various
parts of the country. Slowly but surely, TROIKA has emerged as one of the most prominent technical festivals in the country. The IEEE student branch at DTU is the largest and
one of the most active student branches in IEEE’s Region 10 (Asia Pacific). Established
in 1982, it has a glorious history of over 3 decades. It has progressed steadily and received glowing tributes and accolades since its inception. As the branch counsellor of
the IEEE DTU student branch, I have personally seen it grow from strength to strength. I
attribute this to the brilliant teamwork of our cohort of enthusiastic student members.
The sheer extravaganza of the events organized mirrors the creativity and enthusiasm
of the closely knit team. TROIKA isn’t just another technical festival but an incredible
amalgamation of mindboggling and mystifying competitions. This year, TROIKA promises to live up to the grandeur of the previous years with a plethora of enthralling events,
both old time hits and new ventures, offering a variety of opportunities to participants
from around the country. TROIKA seeks to instill in students a scientific temperament
and an opportunity to enhance their technical and managerial skills. I extend my sincere
wishes to the students of IEEE DTU for the success of all their events and hope that they
set a benchmark for festivals all around the country.
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Dr. Neeta Pandey
Co-ordinator, Troika
Delhi Technological University

Troika, the annual technical fest hosted by IEEE DTU student branch, is all set to
take huge leap into another symbolic chapter of its calendar. Troika as an event has
grown from strength to strength, slowly but surely, to emerge as a redoubtable leviathan among tech fests across India. I feel proud to say that Troika as an event has
achieved great heights and is, undoubtedly, one of the most prominent technical
festivals where students from various parts of country participate and enhance their
skills.
I give kudos to them for having brilliantly managed time and resources available to
the optimum best! The efforts and hard work that the students have put in to take
Troika from conceptualization to realization deserve plaudit. This has sculpted Troika
into a piebald of events from various disciplines such as electrical, electronics, coding, mechanical, quizzing and much much more.
I take this opportunity to wish Troika all the best for its successful organization, and
extend my heartfelt congratulations to all student members who have been working
day and night to turn Troika into reality.
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Aastik Chawla
Chairperson, IEEE DTU
Delhi Technological University

Rated amongst the top-notch technical institutions in India, Delhi Technological University (formerly Delhi College of Engineering) aims to create and nurture world
class engineers with impeccable technical knowledge. And supporting DTU in this
very endeavor is the student branch of IEEE. IEEE is the world’s largest professional
association for the advancement of technology. It is one of the leading standards
– making organizations in the world. The IEEE DTU Student Branch is the oldest student branch in the Delhi region which also enjoys the highest membership.
IEEE DTU has also received accolades on a global scale for its efforts, including
the Darrel Chong Student Activity Award for three consecutive years (2013-2015).
Throughout the academic year, IEEE DTU organizes a string of events both competitive and educational. The activities not only provide a platform for the students to
showcase their innovative ideas, but also help inculcate technical knowledge. With
each passing year, IEEE DTU scales new heights in both conceptualization and execution. We try to balance the core technical aspect of our society with the more
management oriented side of things and will continue to do so.
Troika as a brand has carved a niche for itself. It has become synonymous with innovation and excellence. It has consistently served as a platform for students from all
over the country for showcasing their knowledge. Troika has evolved over the years,
with new events being introduced each year, having ‘something for everyone’.
I would like to express my heartfelt gratitude to our honorable Vice Chancellor, Prof.
Yogesh Singh, and our Branch Counselor, Prof. S. Indu for their invaluable guidance
and support in all our endeavors.
Lastly, but definitely nowhere near the least, I would like to thank all my student
friends, who are a part of IEEE DTU, without whom the dream called Troika ‘16 could
never have come true.
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BRAINWAVE
Brainwave, the electronics hardware design challenge of Troika provides a startling
opportunity to budding hardware engineers to think out of the box and use their
technical knowledge to come up with innovative hardware.
ACUMEN:
It is the predefined hardware conceptualisation competition of Brainwave, in which
a problem statement is provided beforehand and the participants are expected to
come up with their own hardware device to provide feasible and practical solutions
to the given problem statement. It consists of two sub-categories:
•Rodízio Veicular: Digital Image Processing Event based on the odd-even rule introduced in Delhi.
•Back Benchers: Build up a wireless Tic-Tac-Toe game, with 2 consoles for 2 players.
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RADIX
RADIX, the robotics event under Troika attempts to provide an extensive platform
to all the budding engineers to showcase their skills in Robotics. This phenomenal
event covers almost all the aspects of robotics, whether it is mechanical or autonomous. It comprises of two sub events:
1) The Mechbot events:
These are the supreme events for all the robotics enthusiasts. In these events, the
MECHBOTS battle for honor and loyalty in an arena of destructions with their pneumatic spikes, flipping tusks, angle grinders, hurling maces, hydraulic pincers and lots
more. It comprises of 2 events:
• Battlestar Galactica: Metal clashes are heard and the arena is set ablaze as
mighty robots battle it out to find out the mightiest amongst them in the
Robo-War.
• Mario’s quest for Wario: Every year, in the heart of the campus of Delhi
Technological University, the most gigantic race course is set up, where the robots
race against each other to establish themselves as the fastest.
2) The Autonomous Events:
These events judge the implementation of vision and sensing characteristics of a robot. The coding acumen of every robotics enthusiast is put to test and the artificial
intelligence of every robot is checked till the very zenith to find out the best autonomous robot amongst all other participants. Again, it is divided into two events:
• Autonomous I (Water Abridged): This event judges the pick-drop capabilities of
the robot by detecting White flags along its course.
• Autonomous II (Locomotive 38): It assesses the capability of a robot to follow
parallel lines and detect breaks in it by lighting up an LED.
Thus the event provides a spectacular view for both the experts and the amateur
enthusiasts of the robotics world to learn and enjoy to the fullest.
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ELECTROCUTION
The event tests the participants’ knowledge of electrical and electronics. It serves as
a great learning experience and is very advantageous for all electrical and electronics engineering students.
The first round of the event consists of basic aptitude questions testing not only
one’s theoretical knowledge but also his/her practical skills. The ability to apply
one’s learning is the key objective of the event. Hence, the second round requires
the contenders to prepare a logic circuit on a breadboard to work in various situations (given on the spot).
The event witnessed overwhelming participation from colleges all over the capital.
The students were asked to prepare a logic circuit to implement a drink vending
machine!
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S-PAC
“There is no passion to be found in playing small - in settling for a life that is less than
you are capable of living.” -Nelson Mandela
Student Professional Awareness Conference (S-PAC) is the ultimate platform where
one can get the opportunity to interact with the leading professionals in different
sectors. It is an enlightening and informative experience where students can get to
know the various opportunities that await for them in future. It aims to help students create a thorough perspective regarding the real world and is a moment for
students to decide which career path suits them the best.
It acts as a perfect concluding event to the 3-day long grandeur. The event includes
presentations from leading companies from different sectors. There is an Industry-Academia interaction through question-answer sessions. The participants get
the coveted opportunity to understand the needs and demands of industry and
mould their personalities in the right manner. S-PAC attendees are also showered
with certificates and goodies.
With its fabulous valediction ceremony, complete with presentations and delightful
interactions, this forum will serve to be the guiding light for the years to come and
will be the perfect conclusion to TROIKA and its splendor.
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BULLS N’ BEARS
“Wall street is the only place where people who drive a Rolls Royce come to take
advice from people who ride the subway”.
This quote nicely sums up the unpredictability of the stock market. Bulls N’ Bears is
Troika’s attempt to simulate the fast paced, fortune-changing, and dramatic nature
of Wall Street exchanges, with a virtual stock market that offers virtual money to
play with. The participants are expected to possess good investment logic and look
out for small details, clues or facts which can help them gain an insight into how the
market will take shape and stay ahead in the competition. It is all about catching the
‘bull’ by its horns or becoming patient like a ‘bear’ to strike at the right time. Bulls
N’ Bears is highly addictive and provides a splash of much needed fun in a technical
festival.
The online stock market continues for a period of three days. Like in a real stock
market, a participant buys shares and depending upon circumstances your shares
may grow or dwindle.
Participants are allowed to buy, sell and short sell their stocks within the bidding
limit. The stock market operates on intensities of various events that occur amid the
course of Bulls N’ Bears. A News Feed is provided in text for everyone and the current scenario is shown graphically all the time. The one with the maximum number
of shares at the end of three days is crowned the ultimate king of the share bazaar.
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TECHNOVISION
Technovision is the technical research paper presentation platform under Troika‘16.
Technovision aims to bring out the in-depth understanding of people with scientifically oriented minds, in their fields of interest ranging from core engineering subjects to the theoretical realm.
The thorough study and comprehensive research done by the budding young minds
of our country will be showcased through their research papers, testing their sharp
presentation skills at the same time. And moreover, Technovision gives you a chance
to publish it in a renowned journal.
The event will have paper presentations in four categories:
Athena:This includes research papers from the streams of Computer Science, Information Technology, and Software Engineering.
Hermes:This includes research papers from the streams of Electrical Engineering,
Electronics and Communications Engineering, Instrumentation and related.
Hephaestus:This includes research papers from the streams of Mechanical, Production and Automobile Engineering, Civil and Environmental Engineering and related.
Zeus:This includes research papers from Applied Physics, Applied Chemistry and
Chemical Technology, Applied Mathematics and Applied Biology and Biotechnology.
The students are judged on the basis of the authenticity of the chosen topic, the
originality of the research, the experimental confirmations and the practical implementation of the ideas.
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BITS BYTES BOTS
“Creativity is just connecting things. When you ask creative people how they did
something, they feel a little guilty because they didn’t really do it. They just saw
something and it seemed obvious to them after a while.” – Steve Jobs
‘Bits, Bytes and Bits’ popularly known as ‘BBB’ is the programming event of TROIKA.
The event focuses on providing a platform for students to test their knowledge and
share their skills in various programming languages such as C, C++, Java and the
like, thereby facilitating a two way learning process and enhancing one’s ability. It
consists of a wide array of challenges ranging from AI programming competitions to
competitive coding and debugging programs. The sub-events include:
• BITS: The on-the-spot programming competition, is an ultimate test of the participants’ coding skills in various programming languages such as C, C++ and Java. It
rigorously tests the student’s presence of mind at various levels.
The event unfolds in two stages:
Stage 1: A preliminary written round to test the basic programming skills.
Stage 2: The final round which is a 3 hour on-site programming competition.
• BYTES: An online programming contest in which participants are given a fixed time
frame during which they have to solve some mind boggling problem statements.
BYTES is organised in collaboration with CODECHEF and provides a platform to compete with some of the top notch programmers. The contest consists of 5-7 problem
statements of varying difficulty levels.
• BOTS: An AI gaming challenge. It requires creativity and a thorough knowledge of
programming. Participants are required to come up with a program which will act
as their weapon as well as a shield and is able to defeat other programs to win the
contest. This time, the codes have to play against each other in the game of “Chain
Reaction”.
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MIST
Troika 2016 presents yet another edition of Mist, the online treasure hunt. The
pre-requisites are lateral thinking, presence of mind and THE INTERNET! Mist requires the participants to answer questions based on what they know and what
they can search. It is an online treasure hunt that serves as the ultimate test of the
participant’s general knowledge, Googling skills and the ability to connect the dots
and reach the answer.
Created as an online event, the event lasts for 10 days. It has multiple levels. Each
increasing level ensures a rise in difficulty. The clues to the questions may lie anywhere on the Internet – the URL, images etc. The one who clears the maximum
number of levels in the least amount of time is the topper on the board and is declared the champion.
MIST 2016 crossed all expectations and saw an active participation from over 50
countries, with over 3000 visitors in total.
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Unravelling The MISTry
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DESIGN PRO
Design Pro, the designing extravaganza, looks for the design enthusiast within you!
Everything that is seen on the web, be it a sterling website, an awe-inspiring animation or the attention grabbing posters and banners, they all are a result of the
genius minds working in the background, who are experts in designing. Their work
is to gather the attention of the targeted sector through their visually striking advertisement campaigns.
Design Pro tests the skills of participants in CorelDraw, Flash, Photoshop, JavaScript,
HTML, PHP, Solidworks etc.
The event has five subcategories:
• Design-O-Thon: The Graphic Designing Contest
• Web-O-Mania: The Web Designing Extravaganza
• Ani-Mission: The Ultimate Animation Challenge
• Sketch-It: Creating striking visuals on Paper
• 3D-Pro: The 3D Designing Skills for Mechanical Parts
Design Pro hunts for the creative geniuses who can design enrapturing websites,
smart animations and captivating posters.
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TODO EN UNO
Todo en Uno translated in English stands for “all in one”. This event comprises of quizzes based on the general knowledge and tests the intelligent quotient and efficiency
of perception. With the best minds facing each other, there is a war of knowledge
and the person possessing exceptional observational skills, full with confidence and
remarkable preparation gets to lift the trophy. In this event, teams from numerous
colleges compete against each other to establish themselves as the most intellectual and brilliant duo, by battling their way through various rounds.
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ENVISION
“Software innovation, like almost every other kind of innovation, requires the ability to collaborate and share ideas with other people, and to sit down and talk with
customers and get their feedback and understand their needs.” -Bill Gates
An opportunity for all the budding coders out there to prove their mettle through
this software development event. It is the place where all the software fanatics
come together to compete with each other and exhibit their creativity and dexterity
in the field of programming. The prime judging criteria are innovation, robustness,
efficiency, presentation and level of interactive and user- friendly nature of the software.
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24 Hour Hackathon
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PLETHORA
Plethora under the aegis of Brainwave and Troika 2016, the annual
technical festival aims to provide a 24 hour long intensive prototyping
and development environment. It is an annual hardware hackathon that
allows hackers of all skill levels to explore their creative and engineering
talents. Hackers will be provided the space and equipment they need
along with the mentorship to make the most out of these resources. Participants, in teams of 2 to 4 shall be encouraged to let their imaginations
run wild, using a micro-controller kit or re-purposing existing hardware
for unique applications. Teams shall also have access to a standard
circuit laboratory bench, complete with test equipment such as power
supplies and oscilloscopes. At the conclusion of the 24hr hackathon,
teams shall demo their projects to other attendees and judges. Finally,
the panel of judges shall evaluate and score the presented projects.
Teams with members from different colleges/disciplines are also allowed
to participate.
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