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FROM THE HOD’S DESK 

 

I am having immense pleasure to note that this year‘s edition of ―Electrovision‖ is ready to launch. This is the outcome of the true enthu-

siasm and efforts put by the students and faculty members of the Electronics and communication department. ―Electronauts‖ the depart-

ment association conducts many programs aimed to nurture a professional interest towards the domain of study among all members of 

the department and ―electronvision‖ is one of the means to publish various creative articles and news which reflects state-of-the art. 

 

We have witnessed an unprecedented growth in the field of electronics for the past many decades and all these developments are essen-

tially aimed to make human life more comfortable. Tremendous developments are there in the field of communication, microelectronics, 

automotive electronics, health-care and so on which are closely linked with the common man‘s life. Smart phones are ready with enor-

mous computing power at par with a powerful desktop, at the same time it could act as a sensor element which could initiate data cap-

ture. Because multitudes of cell phones can collect data, big data analysis based research is also gearing up. In line with this, evolution of 

5G communication standard is another major development in which cell phones needs to handle data 1000 times higher than the present. 

5G envisages a common network platform with dynamic and secure network slices and it facilitates massive machine to machine commu-

nication as well as personalized TV.  

 

Plenty of opportunities as well as challenges are awaiting. Hope that 

―Electrovision‖ could be a platform for both students and faculty members 

to conduct fruitful discussion on all these breakthrough developments. Let 

us strive together for a greener, technically enriched better India ! 

The tutorial essentially deals with the evolution of VLSI and microelectron-

ics to the present level as well as design of simple VLSI circuits and its gen-

eral procedure to make a layout. It may give a glimpse on circuit concepts 

and CMOS arrangements to realize a functionality. Various arithmetic cir-

cuits are discussed and delay analysis is performed. Different techniques to 

optimize the circuits are also briefly included in the tutorial. In view of the 

paradigm shift in mobile communication, what design criteria is to be fol-

lowed in VLSI, how VLSI circuits can work in match with high clock, low 

latency, low power which are the essentially looked in to 4G/LTE to 5G, where data speed touches up to 10 Gbps and more. 

 

In the sub 20 nm regime, industry is looking for alternate device structures such as   gate-all-around FETs (also called nanowires), single 

electron transistors, quantum well FETs, Silicon on Insulator FinFETs etc. Many of these devices are in their different stages of realiza-

tion and implementation. In parallel with new device developments different materials other than group IV is also coming up. III-V semi-

conductor materials are identified as a proper alternative, which were originally expected to debut at 10nm, are now being pushed back 

to 7nm or 5nm due to limitations in manufacturing techniques.  

Efforts are in full throttle to save Moore‘s law in the years to come. 

http://www.extremetech.com/computing/170356-beyond-7nm-and-silicon-the-first-iii-v-cmos-wafers-roll-off-production-lines
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DEPARTMENT VISION 

 

To evolve into a centre of excellence in electronics and communication en-
gineering, moulding professionals having inquisitive, innovative and crea-
tive minds with sound practical skills who can strive for the betterment of 
mankind. 

 

DEPARTMENT MISSION 

To impart state-of-the-art knowledge to students in electronics and com-
munication engineering and to inculcate in them a high degree of social 
consciousness and a sense of human values, thereby enabling them to face 
challenges with courage and conviction. 
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INAUGURATION 

 
The inaugural ceremony of the club ELECTRONAUTS was held on 

14th Friday of October 2016 at 3:00pm at Chavara hall RSET. Dr. 

Jobin K Antony (HoD, Dept of Electronics and Communication) de-

livered the welcome address and Dr. John M George (Vice Principal, 

RSET) delivered the presidential address. Chief guest, Mr. Ullas 

Ponnadi, the Director and CEO of CREATE AND LEARN (a Kochi 

based Education and Learning Space Startup) delivered the inaugu-

ral address. He also shared with the students his views on smart sys-

tems, IoT trends and opportunities and start-ups. Mr. Karun Menon 

(Assisstant Professor, RSET) who had served as the VLSI design 

verification engineer at Time Off, Cisco Systems and Intel Corpora-

tion, technical leader at Network Switch SoC and as principal hard-

ware engineer at Oracle Corporation shared with the crowd his ex-

perience in the electronics industry. Club President Mr. Ravisankar 

Ramprasad delivered vote of thanks and the ceremony concluded by 

4:30pm . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

 

 

 

 

 

 

IDEA PRESENTATION CONTEST 

 

 
The idea presentation contest was held during forenoon session,  

14/10/2016.  The contest was designed to challenge the technical acu-

men of students and assessment of their skills in providing engineer-

ing solutions. Several challenges were provided and taking them into 

account a smart system was to be proposed. A total of eight teams 

participated in the contest which was judged by Dr. Anand S 

(Assistant Professor, RSET). Aditya Rajesh and Jairam Sankar of S8 

EC bagged the first prize for their concept AVAAS (accident mon-

itoring system ). Avinash Krishnan and Bennito Jolly were the run-

ners-up with ENABLING FIRST RESPONDER accident alert sys-

tem. 
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Formula  for the success in GATE  

 
 

GATE (Graduate Aptitude Test in Engineering) is a competitive 

exam conducted jointly by IISc Bangalore & 7 premier IITs and 

is considered one of the toughest exams in the country. The 

GATE Score can be used for admission to various postgraduate 

programs in Indian higher education institutes and by several In-

dian public sector undertakings for recruitment into entry-level 

positions. 

 

This article briefly outlines my preparation for GATE 2017 Elec-

tronics & Communication Paper. First of all this is one of the ex-

ams that should be not taken lightly. Appear for the exam only if 

you have genuine interest. I had plans for appearing for GATE as 

early as 4th semester though my preparation began only from the 

5th semester. As a day scholar, there was no possibility for regular 

preparation and my studies for the same were limited to the se-

mester breaks. 

  

According to our MGU syllabus core electronics subjects were 

mainly during the 2nd year. All the remaining subjects heavily de-

pend on the knowledge of these subjects. So during the semester 

breaks, I tried to strengthen my basic concepts in electronics. 

This was relatively easy as we had an amazing faculty who en-

sured that we got our basics right. I did not go for any coaching 

classes as such. Instead I relied upon the coaching material from 

different leading coaching institutes which were available online 

for free. I cleared my doubts with the faculty. 

 

The most important part of the preparation is about 3 to 4 

months before the exam. The exam is most likely to fall on the 

first week of February. The last stage preparation was strictly 

restricted to previous year question papers which helped me to 

familiarise with the basic pattern. The 

GATE paper is on 100 marks and 15% 

of the paper is general aptitude related 

questions and the rest are from tech-

nical section. We had our placement 

training sessions during the S7 sem break which mainly focused 

on GA (General Aptitude) questions. This was more than enough 

and I didn‘t have to specially prepare for the GA questions. 

As indicated by the mark division a good percentage of the paper 

is dedicated for core subject related questions. These questions 

hold the key to improving the score. But the catch is that there is 

a negative marking scheme for wrong answers. Therefore the 

first rule is to only answer if you are sure of the answer. Blind 

guessing will only serve to reduce your score and in turn affect 

you rank. 

 

Recently the examination model was limited only to the Comput-

er-Based model and it is important to attempt the mock test pro-

vided by the IIT hosting the exam. Else there is a chance that you 

will spend some time figuring out the rules of the test. 

 

The final and most important thing is not to lose your cool during 

the exams.  Speaking from my own experience with GATE 2017, I 

was shocked to find that the question paper was a lot tougher 

than I expected. I became a little nervous at first but fortunately I 

was able to calm down and focus on the paper. Actually the ques-

tions were not really that tough. But it took me some time to real-

ise it. 

My normalised gate marks is 54.16 and All India Rank is 861. I 

attribute my success to my parents, God Almighty and the facul-

ty. 

Good luck to all those who are planning to attempt the GATE ex-

am. 

Jyothis C G ,S8 ECE alpha 
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PLACEMENTS 

 
 
 
Out of 91 eligible students  84 students are   
placed in different industries. Majority of 
the eligible students are placed in Cogni-
zant, Wipro IT  and VLSI   
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FACULTY DEVELOPMENT PROGRAMS  

With an intention to improve the  theoretical as well as practical knowledge of the faculties, various faculty development programs were  

conducted by Department of Electronics and Communication  at RSET. The FDP‘s were not only meant for the RSET family members 

but also for the external candidates.  

  

As an aid to the miniproject guidance  a hands on workshop on arduino board was given to the fac-

ulty members by  Leon Tech.  The  three day workshop was organized by Ms.Santhi J. The course 

included a part introducing  the arduino board to the audience. Starting  from the basic LED glow-

ing program , the workshop  explained  the faculties about  different interfacing  methods also.  The  

different  interfacing  includes ultrasonic sensors,  stepper motors ,  lcd display, bluetooth module  

etc.. 
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 As  the first  phase of a  series of FDP‘s,  a   five day workshop on  

―FOUNDATION COURSE ON COMMUNICATION ENGINEER-

ING‖ was  organized  by  Dr.Deepthi Das Krishna as the coordina-

tor . The course was meant to make the  fundamental;s of communi-

cation very  clear.  Experts from well known institutes like NIT Cali-

cut, IIIT Kottayam delivered  very effective talks  on  probability, 

coding theory,  information theory, channel modelling, multicarrier 

techniques etc 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
To explore different research issues in the medical image processing 

domain a three day national workshop, in association  with ICMR 

on ― RESEARCH ISSUES IN MEDICAL IMAGE PROCESSING‖ 

was organized by Dr. Jayanthi V S . This workshop was aimed for 

the participants from both clinical and engineering community who 

are interested to build a research and professional career in Medical 

Image processing. It was intended to stimulate innovative thinking 

related to the research issues in medical image processing, to foster 

the exchange of information and insights among its participants, 

and to seed new collaborations in areas of mutual interest.  
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 We‘ve all heard about the Internet of Things (IoT). It‘s ei-

ther great or terrible, depending on who you ask. But what 

is it, exactly? 

The Internet of Things, or IoT, is emerging as the next tech-

nology mega-trend, with repercussions across the business 

spectrum. By connecting to the Internet billions of everyday 

devices–ranging from fitness bracelets to industrial equip-

ment–the IoT bridge the physical and online worlds, open-

ing up a host of new opportunities and challenges for com-

panies, governments, and consumers. 

The Internet of Things is the internet-able nature of mod-

ern physical devices, vehicles, and buildings. You may also 

have heard of IoT products as connected devices or smart 

devices. 

How does the Internet of Things work? 

Typically, Internet of Things devices have sensors and soft-

ware that enable the collection and exchange of data via the 

internet. IoT objects can be controlled remotely to allow 

direct integration with computer systems, which, it‘s ar-

gued, results in economic benefit and improved efficiency 

for users. 

Trends in IoT 

The trends witnessed in 2016 will get spilled into 2017 and 

even better, we‘ll see a greater impact of IoT. Internet of 

Things has also helped companies make and value data-

driven decisions not to mention that they can now fill the 

gap between the vast amount of data they are getting and 

extracting beneficial insight from it through top draw ana-

lytics. In the following section, we will analyse some of the 

top IOT trends that are driving our lives into a completely 

new world. 

 Security of things 

Connections made over the Internet can be prone to 

hacking and data breaches. There is a rise in concern 

about the security of IoT especially in a bid to ensure 

such data security breaches are mitigated. Cyber Se-

curity experts have been looking for a solution to this 

and most of them recommend solution providers 

who ensure that security is guaranteed to the devices 

and machines, which leverage their services for con-

nection..  

Automated smart vehicles 

You have probably heard about vehicles that can self

-park or self-drive themselves while you sit and do 

very little in it. Well, you can afford to enjoy this 

thanks to IoT. Therefore, you might be wondering 

how this is possible. Depending on the technology 

deployed, such a vehicle might be connected to a 

Google map that lays down the available routes to 

your destination and smart algorithms for the dis-

tance estimation. Of course, it is not that simple as 

there is a need for some control engineering to get 

the whole thing working but you can judge that IOT 

is part of the core framework of the system. This was 

a major trend in 2016. In fact, 2016 saw more smart 

cars manufactured as the demand for them escalat-

ed. For example, IoT has made driving extremely 

easy as all you have to do is input your destination to 

a smart car and you are good to go. Car manufactur-

ing industries in 2017- especially those in the US, are 

expected to ship their cars embedded with 4G-LTE 

capability to ensure that there are all connected any-

where in across the world. This will guarantee more 

sales for the company and another happy generation 

whose life has just become a little easier. 

IoT A BRIEF OVERVIEW 
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Automated smart factories 

Smart factories and manufactures are on the rise thanks to IoT. On 

the other hand, a massive number of workers might end up losing 

their jobs since they are no longer needed to do tasks such as pack-

aging or sealing the finished products. These days, machines are 

programmed to do automatically what humans used to do, albeit 

with better performance, that work is done faster and more effi-

ciently. IoT has helped in the improvement of productivity and 

profits as well as labor efficiencies hence contributed to the growth 

of many industrial companies. 

Digitalised health sector 

Don‘t you think that having a device that wirelessly monitors your 

glucose level is quite amazing? The year 2016 saw the development 

of wearable devices that could monitor health and fitness. Devices 

such as wearable watches that go hand in hand with phone applica-

tions, are booming in the market today. Most of the wearable devic-

es that are prevalent revolve around fitness and health trackers en-

abled by wireless connectivity. This feature best enables individuals 

keep track of various aspects of their health whilst also forwarding 

the vital data to health professionals. 

New business models 

New business models are now taking shape courtesy of IOT. Take 

an example of the farming sector where there are traditionally huge 

challenges facing farmers. Of course, pests and sowing times are 

considered two most common challenges in this sector. In addition, 

once the plants are fully-grown and ready for harvesting, it some-

times takes the farmers a longer time to do it, which leads to lower 

income. 

On a positive note, the development of technology has seen these 

challenges reduced and even eliminated. A good example is the in-

ternet based pest management systems composed of smart hard-

ware and software that have helped farmers save on labor, costs 

and most important of all they are now getting the better income. 

 

Gokul Krishna, S6 EC  
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IoT  

 
―Any sufficiently advanced technology is indistinguishable from 

magic‖- These are the famous words of Arthur Charles Clarke who 

was one of the most famous inventor and undersea explorer and al-

so a British writer.  

 

Yes people, his quotes really matches with our present day. This is 

the new era of smartphones, tablets, PCs etc.; and of course we use 

all these devices to connect to the Internet. According to a report 

that came in 2010, the number of devices that were connected to the  

Internet was around 12.5 billion while the world‘s population in-

creased to 6.8 billion making the number of connected device per 

person more than 1. This has made us into a whole new era of Inter-

net of Things. 

 

Basically IoT is a system of interrelated computing devices, mechan-

ical and digital machines, objects or people that are provided with 

unique identifiers and ability to transfer data over a  

network without requiring human to human or human to computer 

interaction. 

 

Accordingly IoT was born in between 2008-2009 at simply the point 

in time when more objects or things were connected to the internet 

than people. Arduino is an example of IoT  platform. There are 

many examples of advancement in IoT of which some of them are  

Head up Display or HUD. 

 

One of the famous automobile manufacturers Ford whose luxurious 

brand plans to debut a new and improved head up display for the 

luxury sedan so called Lincoln Continental. The display is shown on 

the windshield direction ahead of the driver. The enhanced HUD 

uses digital light projection (DLP) . This technology was developed 

by Texas Instruments. The company Texas Instruments manufac-

tures DLP devices. 

 

 

 

 

 

 

 

 

 

 

 

LiFi (Light Fidelity) 

The capacity of LiFi is massive with transmission rates of more than 

40 Gigabits per second. LiFi can help provide seamless and interfer-

ence free connections. The IR light is in the frequency range of 200 

THz.The extension of IoT devices doesn‘t end here it goes on….. 

Jiss Joseph S4 EC β 
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IoT Attack Trends  and  Mitigation: 

 

Two years ago, IoT attacks were considered exotic, an aberration of 
interest mainly to those in the industry and conspiracy theorists. The 

recent ―teddy bear‖ data breach, which exposed more than 2 million 
children‘s and parent‘s voice recordings along with emails and pass-

words, forcing IoT cyber security dangers to become a mainstream 

household concern. And the few who were still unaware certainly got 
the message earlier this month, with the WikiLeaks revelation of the 

CIA hacking tool that can turn Samsung TVs into eavesdropping de-
vices. 

The evolution of IoT malware mirrors that of PC-based malware, but 
at lightning speed. The first attacks were essentially pranks, tricksters 

seeing what they could do, like the 2012 ―Internet Census‖ powered 
by a botnet of 400,000+ embedded devices. Bad actors were quick to 

see the possibilities, leading to the Mirai botnet-based DDoS attacks 

on Dyn, Deutsche Telekom and others. The latest transition is the 
monetization of IoT malware by hiring out these botnets, ransomware 

or ad-click fraud providers such as the Linux/Moose botnet operators 
selling Instagram followers. 

IoT attack trends 

While these attacks may be minor compared to the mega-record, 
mega-expensive breaches we‘ve seen, the potential is huge. Gartner 

predicts IoT devices will reach an installed base of 21 billion units by 
2020. And we‘re not just talking toasters, teddy bears and TVs — by 

2020, there will be 250 million ―connected‖ cars on the road. This 
brings the problem to an entirely new level. 

Given the sheer variety of IoT devices and opportunities to exploit 
them, IoT attacks will develop in several directions. 

DDoS attacks 

As IoT expands so will IoT botnets — and their capacity to launch 

large-scale DDoS attacks. The Mirai DDoS attacks on the Dyn net-

work were the most massive in history, with reported attack strength 
of 1.2 Tbps and taking down more than 80 major websites. Dyn‘s pre-

liminary analysis  found that tens of millions of discrete IP addresses 

associated with the Mirai botnet were part of the attack. 

With the public release of the Mirai source code by its creator, hack-

ers have already begun developing more virulent and broader reach-
ing strains. Mirai is not a simple attack tool but a development frame-

work. Additional capabilities such as new credential stealing, IP 

anonymization, persistency and traffic hiding will expand its attack 
potential. New Mirai strains will also likely include obfuscation tech-

niques that make it difficult to track activity and expanded infection 
capabilities to target more types of devices. 

IoT ransomware attacks 

Until recently, IoT ransomware was all theory. At the 2016 DEF CON 
conference, researchers demonstrated they could infect smart ther-

mostats with ransomware. And in a Bloomberg interview, GM of In-
tel Security Chris Young sketched a future where hackers demand a 

ransom before allowing a car owner to drive to work. That future has 

come sooner than anticipated. In January, attackers locked the elec-
tronic key system and computers of a four-star Austrian hotel, de-

manding $1,800 in bitcoins to restore functionality. They paid up. 
One can easily imagine cybercriminals making similar ransom de-

mands to unlock hacked medical devices such as insulin pumps or 

pacemakers. 

Ironically, one reason that IoT ransomware is not yet a bigger prob-
lem is what makes IoT so difficult to secure — the variety of IoT de-

vices and operating systems means hackers can‘t write ransomware 

that spreads superfast or easily. 

IoT as attack vectors to enter an organization 

As edge devices proliferate, so do the opportunities to gain entry into 
the wider network to which they are connected. Unfortunately, in the 

rush to get to market, many IoT device manufacturers neglect securi-

ty aspects. Even manufacturers that are conscious of security issues 
might unknowingly embed insecure third-party components into their 

products. Many of the webcams enlisted by the Mirai botnet utilized 
electronic components from the same manufacturer 
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IoT for spying and surveillance 

One of the most concerning IoT security issues is the ability to in-

vade and expose our most private moments. First reported in 2014, 

tens of thousands of home security cameras are being hacked and 

streamed live online. In most cases, changing the default password 

blocks the feed. However, Senrio researchers discovered a security 

flaw in D-Link cameras that lets attackers overwrite administrator 

passwords, exposing thou-

sands of users to hacks not 

only of their cameras, but 

the network it connects to. 

Even more disturbing are 

the types of attacks re-

vealed this month by the 

WikiLeaks CIA dump. Ac-

cording to the documents, 

Britain‘s MI5 and the 

American CIA worked to-

gether to develop a smart 

TV app, Weeping Angel, 

that can turn televisions 

into spying tools. Targeting 

Samsung TVs specifically, 

the malware records audio 

from surrounding areas, 

including when the user has 

turned the set off. While it‘s 

unclear at what stage of development this particular project is in, the 

potential for hacks of this type, when used by malicious hackers, are 

enormous 

Vendors need to step up 

Vendors have been slow to respond to the push for better IoT securi-

ty, particularly more advanced penetration testing. However, they 

soon may find the financial consequences persuade them. In 2015, 

Fiat Chrysler recalled 1.4 million vehicles to install a security patch 

to prevent hackers from gaining remote control of the engine, steer-

ing and other systems. And the FTC recently filed a lawsuit against 

D-Link for ―failing to protect its customers against well-known and 

easily preventable software security flaws in its routers and IoT cam-

eras.‖ 

IoT antimalware 

Nascent IoT antimalware 

holds some promise, how-

ever approaches that work 

for PC-based attacks will 

not work in the IoT world. 

The high level of device 

diversity and operating 

systems versioning pose a 

barrier for security ven-

dors. Currently, most IoT 

security products focus on 

the network side, trying to 

detect and block attacks by 

analyzing the traffic. How-

ever, these techniques be-

come less relevant when 

encrypted traffic is in-

volved. 

 

 

 

                                            Irene Johnson S6 EC  
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WHAT IS BIG DATA    

The data lying in the servers of your company was just data until 

yesterday – sorted and filed. Suddenly, the slang Big Data got popu-

lar and now the data in your company is Big Data. The term covers 

each and every piece of data your organization has stored till now. It 

includes data stored in clouds and even the URLs that you book-

marked. Your company might not have digitized all the data. You 

may not have structured all the data already. But then, all the digi-

tal, papers, structured and non-structured data with your company 

is now Big Data. 

In short, all the data – whether or not categorized – present in your 

servers is collectively called BIG DATA. All this data can be used to 

get different results using different types of analysis. It is not neces-

sary that that all analysis use all the data. Different analysis uses dif-

ferent parts of the BIG DATA to produce the results and predictions 

necessary. 

Big Data is essentially the data that you analyze for results that you 

can use for predictions and for other uses. When using the term Big 

Data, suddenly your company or organization is working with top 

level Information technology to deduce different types of results us-

ing the same data that you stored intentionally or unintentionally 

over years. 

How big is Big Data ? 

Essentially, all the data combined is Big Data but many researchers 

agree that Big Data – as such – cannot be manipulated using normal 

spreadsheets and regular tools of database management. Normally, 

for analyzing data, people used to create different data sets based on 

one or more common fields so that analysis becomes easy. Incase of 

Big Data, there is no need to create subsets for analyzing it. We now 

have tools that can analyze data irrespective of how huge it is. Prob-

ably, these tools themselves categorize the data even as they are ana-

lyzing it.  

 

 

 

 

 

 

 

 

Big Data Example – How NetFlix used it to fix its problems 

Towards 2008, there was an outage at NetFlix due to which many 

customers were left in the dark. While some could still access the 

streaming services, most of them could not. Some customers man-

aged to get their rented DVDs whereas others failed. A blog post on 

Wall Street Journal says Netflix had just started on-demand-

streaming. 

The outage made the management think about the possible future 

problems and the hence, it turned to Big Data. It analyzed high traf-

fic areas, susceptible points, and network throughput etc. using that 

data and worked on it to lower the downtime if a future problem 

arises as it went global.  

The above summarizes what is Big Data in a layman‘s language.   

Big data is about the processing and analysis of large data reposito-

ries, so disproportionately large that it is impossible to treat them 

with the conventional tools of analytical databases. Some statements 

suggest that we are entering the ―Industrial Revolution of Da-

ta,‖ [108], where the majority of data will be stamped out by ma-

chines. These machines generate data a lot faster than people can,  
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and their production rates will grow exponentially with Moore‘s 

Law. Storing this data is cheap, and it can be mined for valuable in-

formation. Examples of this tendency Include, Web logs; RFID, Sen-

sor networks; Social networks, Social data (due to the Social data 

revolution), Internet text and documents, Internet search indexing;, 

Call detail records; astronomy, atmospheric science, genomics, bio-

geochemical, biological, and other complex and/or interdisciplinary 

scientific research,  Military surveillance,  Medical records, Photog-

raphy archives•, Video archives,   Large scale e-commerce 

 

The trend is part of an environment quite popular lately: the prolif-

eration of web pages, image and video applications, social networks, 

mobile devices, apps, sensors, and so on, able to generate, according 

to IBM, more than 2.5 quintillion bytes per day, to the extent that 

90% of the world‘s data have been created over the past two years. 

 

Big data requires exceptional technologies to efficiently process large 

quantities of data within a tolerable amount of time. Technologies 

being applied to big data include massively parallel processing 

(MPP) databases, data-mining grids, distributed file systems, distrib-

uted databases, cloud computing platforms, the Internet, and scala-

ble storage systems. These technologies are linked with many aspects 

derived from the analysis of natural phenomena such as climate and 

seismic data to environments such as health, safety or, of course, the 

business environment. The biggest challenge of the Petabyte Age will 

not be storing all that data, it will be figuring out how to make sense 

of it. Big data deals with unconventional, unstructured databases, 

which can reach petabytes, exabytes or zettabytes, and require spe-

cific treatments for their needs, either in terms of storage or pro-

cessing/display. 

 

Companies focused on the big data topic, such as Google, Yahoo!, 

Facebook or some specialised start-ups, currently do not use Oracle 

tools to process their big data repositories, and they opt instead for 

an approach based on distributed, cloud and open source systems. 

An extremely popular example is Hadoop, an Open Source frame-

work in this field that allows applications to work with huge reposi-

tories of data and thousands of nodes. These have been inspired by 

Google tools such as the MapReduce and Google File system,or 

NoSQL systems, which in many cases do not comply with the ACID

(atomicity, consistency, isolation, durability) characteristics of con-

ventional databases. 

In future, a huge increase is expected in adoption, and many, many 

questions that must be addressed. Among the imminent research tar-

gets in this field are: 

• Privacy. Big data systems must avoid any suggestion that users and 

citizens in general perceive that their privacy is being invaded. 

• Integration of both relational and NoSQL systems. 

• More efficient indexing, search and processing algorithms, allowing 

the extraction of results in reduced time and, ideally, near to ―real 

time‖ scenarios. 

• Optimised storage of data. Given the amount of information that 

the new IoT world may generate, it is essential to avoid that the 

storage requirements and costs increase exponentially. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

                                                Ravishankar Ramprasad, S8 Ec ,B 



 17 

RF ENERGY HARVESTING 

 
In the recent communication scenario, Internet of Things (IoT), 

Wearable Technologies, 5G Wireless Systems are the technologies 

for advanced research and applications. There is demand for devic-

es/sensors, positioned at places beyond physical reach, capable of 

communicating wirelessly with each other. Such devices are 

equipped with processors, sensors, wireless transceivers and power 

source (battery, super capacitor) to send or receive data and its ap-

plications span a wide range of fields including home automation, 

surveillance, transportation, healthcare, etc.  

One of the main challenges of implementing such a device, which is 

connected anywhere anytime and could as well be wearable, is to 

supply adequate power for its operation.  Replacing wires with bat-

teries would lead to the tedious task of large number of batteries to 

be purchased, maintained, and disposed further causing pollution. 

So it is imperative to improve longevity and energy efficiency of 

such devices. Energy harvesting presents the most promising solu-

tion for the development of such wireless systems with limited bat-

tery usage.  

Energy harvesting means gather ambient energy and converting 

this into electricity to power various devices . Various sources of 

ambient energy are solar energy, wind energy, tidal energy, electro-

magnetic energy, thermal energy, mechanical energy etc. Solar en-

ergy is the most abundant source available in nature but it has a 

disadvantage that it is not available continuously. So for directed 

communication, RF is the widely accepted alternative to light due to 

the implied hazards on the human eye .  It also provides 24 hour 

continuous supplies when compared to solar but its main limitation 

is its low power levels. The power density from various RF sources 

ranges from 0.1 (ambient RF) to 1000 (dedicated RF) µW/cm2. Var-

ious sources of RF energy are Wi-Fi, WLAN, Digital TV, AM, FM, 

Bluetooth etc. RF energy harvesting is the process of harvesting en-

ergy from RF signals. RF-EH is used for powering wireless sensor 

nodes, wireless charging systems and wireless body networks. 

Devices distributed in wide area can be powered by RF energy. Ac-

cording to Friis transmission formula RF energy is attenuated ac-

cording to the reciprocal of distance between transmitter and re-

ceiver .  Even though effective energy transfer distance has in-

creased, it suffers from low conversion efficiency for low input pow-

er.  

Major components of an energy harvester include  antenna, har-

monic suppression filter, matching circuit, rectifier and  load  

Antenna is used for collecting the available ambient energy. Match-

ing circuit is used for matching antenna to the rest of the cir-

cuit .Rectifier as the name suggests is used for converting RF signal 

into DC. However, the amplitude of the output signals is lower than 

the received signal amplitude. Antenna along with the rectifier cir-

cuit is known as ‗Rectenna‘. They are widely used for wireless pow-

er transmission systems. It determines the overall RF to DC power 

conversion efficiency (PCE). Harmonic suppression filters are used 

for removing unwanted signals generated by the rectifier.  

RF signals from the environment, though act as source for energy 

harvesting, the output powers are so low that it cannot power even 

low energy devices. Improvements on power conversion efficiency is 

important as it will enable more current to be recycled so that it can   
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even charge mobile phones and laptops. The possibility of using this 

harvester in energizing sensor networks appears to be the most prac-

tical use at the moment.RF energy harvesting provides optimum so-

lution for powering low energy devices. Hence, it brings about trans-

formative changes to 5G deployments by enabling autonomously 

powered devices without high cost. RF energy can be used as a re-

placement for electricity enabling reduced use of this conventional 

energy. Thus, this type of energy harvesting is renewable and most 

feasible. It also enables the user‘s freedom of mobility by discarding 

the use of wires for charging.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The main challenge associated with the implementation of RF energy 

harvester is its low conversion efficiency. The requirement on recten-

na is compact designs so that they can be embedded into any circuit.  

Some of the challenges possessed by RF energy harvester is listed be-

low 

 Antenna – It should be circularly polarized with wide bandwidth 

and high gain to provide a high output voltage .   

 Matching network- Matching network should be able to match 

the antenna and the rectifier circuit for input power, frequency 

and load variations . 

 Rectifier – It should be able to provide high conversion efficiency 

for wide range of frequencies, for input power variations and 

should have low loss. 

 Low pass filter – It is used for rejecting the unwanted harmonics 

generated by the nonlinear device used in rectifier circuit. A low 

pass filter must be able to filter efficiently the unwanted harmon-

ics even under frequency variations in wireless sensor nodes, 

wearable devices as well as implantable devices.  

 

 

 

 
 

Ms. Sleebi K Divakaran, Research Scholar, DEC, RSET 
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RELEASING OF AN AUTONOMOUS VEHICLE  

                                         
 
In the future, the functions of autonomous driving could fundamen-
tally change all road traffic, to do so, it would have to be implement-
ed on a large scale. Autonomous vehicles are expected to increase 
driving comfort and help solve several problems of modern car us-
age .Almost all automobile giants and the disruptive players like 
Google, Apple, Tesla etc. are moving in this direction with all their 
financial and technical might. Different international and national 
agencies (Mainly SAE – Society of Automotive Engineers &NHTSA 

– National Highway Traffic Safety Authority) are trying to come out 
with legislations, standards and rules to govern the future of auto-
mobile commutation all over the world. Autonomous driving if it 
has to be accepted by the people will have to prove itself to be safer 
compared to manual driving both on the road and to all the engi-
neers who are involved in creating it. In general, technical system, 
such as a car needs to be released for it to make the transition from 
the development phase to mass production. This is one of the major 
issues ,ie releasing of an autonomous vehicle facing the implementa-
tion of autonomous vehicles.  
 
One of the major questions that needs to be answered by the autono-
mous vehicular manufacturers/researchers are how to prove that an 

autonomous vehicle is ready for release? And also how to prove that 
a fully autonomous ie Level 4 (SAE based) vehicle will be able to 
deal with all possible real world scenarios. The currently existing 
method of safety analysis is to do scenario based safety analysis 
(mainly done for competitions) and functional safety analysis (based 
on ISO 26262 safety standard), but there is no global benchmark or 
standard in autonomous vehicular domain to really validate the 
safety of these kind of highly sophisticated machines 
 
The functional safety analysis in automobile domain is mainly based 
on ISO 26262 which is a very robust and process oriented standard. 
The international standard of ISO 26262 is an adaptation from IEC 
61508 for the automotive industry. ISO 26262 is titled `Road vehi-
cles – Functional safety‘ and defines methods and measures to be 
taken to develop safety relevant functions for vehicles upto 3.5 
tonnes and ` applies to all activities during the life cycle of safety re-
lated systems comprised of electrical, electronic and software com-
ponents‘. This was published in the year 2011 and was found to be 
very successful and effective in the automotive domain.  
                                    
Autonomous vehicles are designed to react to various situations that 
happen in the outside and inside of the vehicle ie the environment of 
the vehicle. The design of such kind of a system requires lots of envi-
ronmental assumptions at the specification level. As the complexity 
of autonomous vehicles increase the number of variables involved in 
the modeling of such environmental assumptions will also increase. 
Adhering to current test concepts would involve an economically 
unjustifiable overhead, and would result in an approval trap for au-
tonomous driving.  
 
We at the autonomous systems & instrumentation research group , 
Hochschule Aalen , Germany are trying to solve this problem by 
considering various methods like the safe state principle, Artificial 
Intelligence based BDI concept ( Beliefs, Desires & Intention con-
cept) etc.                                     
                                          
 
 
 
                                                               Mr. Anoop Thomas  
                                                                Asst.Prof ,RSET ( On Leave) 
                                                                Aalen University ,Germany 
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Beamforming for Wireless Communication 

 

In recent years, due to a large growth in the number of mobile users 

as well as applications requiring high bit rates, an enormous in-

crease in wireless traffic is experienced. As the RF spectrum be-

comes more congested, the problem of interference between the var-

ious users also increases. The combination of multiple antenna ar-

rays and beam-forming techniques is a solution to suppress the in-

terfering signals and to receive the signals from the desired ones. 

The basic idea of beam-forming is to focus energy towards an intend-

ed receiver. In Wireless Communication, it is also known as Spatial 

Selectivity where with appropriate signal processing techniques, an 

array of antennas can be steered not to receive the interfering sig-

nals from various directions but the desired signal from the known 

direction. Beam-forming works by combining elements in phased 

array antennas such that signals (along the main lobe) experience 

constructive interference while others (along the nulls) experience 

destructive interference as shown in the Fig. 1. By receiving only the 

desired signal while attenuating the others, the overall signal to 

noise ratio of the receiver is significantly increased.  

 

From a signal processing perspective, beam former is  a spatial fil-

ter. A beam-former of N antenna elements is able to steer the array 

on a desired direction and reject (null beam steering) a maximum of 

N-1 interfering signals coming from N-1 different directions. The 

individual delays have to be adjusted to make the signal arrive sim-

ultaneously on each antenna from angle (α). The required time delay 

for every antenna of the array is given by: 

 

 

 

                                                                                                             

 

 

 

where 'c' is the speed of light  and 'd' is the element spacing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introducing such a delay on each element, the array can be steered 

in a specified direction, while it is the amplitude weights Wn which 

allow the control of sidelobe and the nulls steering for radio interfer-

ence rejection. If the array is considered as an FIR filter in the spa-

tial domain, the weights can be computed similar to the coefficients 

of a standard FIR filter. Taking the FFT of the amplitude coeffi-

cients Wn, the radiation pattern S(α) of the array obtained with the 

beam-former, is given as:   
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Beam-forming Applications: 

 The 2G cellular standards -  

 Introduced the use of digital technology.   

 Elementary beam-forming methods are used. 

 

The 3G cellular standards -  

 Overcomes the limitations due to weaker digital signal at higher 

frequencies, angular decay curve and reduced range of sound. 

 Beam-forming in the desired direction and nulls in the di-

rection of jammers was incorporated. 

 Three possible modes -     

 Flexible beam-forming -Denoted adaptive beam-

forming 

 Fixed beam patterns- Grid of fixed beams denoted 

a set  of predefined beam 

 None-Denoted that beam-forming is optional  

 The 4G cellular standards -  

 New standard which is IP and packet based.  

 Both switched beam and adaptive beam can be used.  

 Beam-forming is being deployed in various indoor net-

work standards such as Wi-MAX, Wi-Fi and WPAN 

standards.  

Future wireless communication, as shown in Fig. is moving towards 

millimeter wave spectrum and expects to deliver peak data rates in 

the range of gigabits per second  will have requirements for ad-

vanced antenna arrays with flexible and user specific beam-forming. 

Beam-forming Classification 
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Arjun Shaju S4 EC   
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Paintings by Bennito Jolly S4 EC  
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Painting by  Bennito Jolly S4 EC  Painting by Nirmal Thomas S4 EC β 
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The miniaturization, the perfect sync, unmatched celerity, the fall in prices, are all things we often overlook. Like they were all meant to 

happen. One can always cite Moore‘s law and dismiss my plea before I even get to it!  For those of you still trying to figure it out: I‘d ra-

ther consider all the aforementioned advancements as "little things" that technology is doing for us, things that don‘t matter on a small 

scale or to an individual per se, but things that are nothing short of revolutionary, on a global scale and to humanity as a whole. It is not 

just a resource-crunch that we are facing right now, in fact, we have a long list of them. Technology is what helps us push those bounda-

ries, to a state of achieving more with less. 

Our modes of communication have reached stages that were considered unfathomable a century ago. Advancements in the field of medi-

cine and healthcare can be largely attributed to the complex machines and detectors that work on the quantum level. Our gadgets are 

getting smarter by the day. Space is all set to become the next big tourist destination. All these advances culminate on to one ultimate 

goal: Helping humanity to live an easy and secure life. The developments in AI and Automation are however considered as a serious 

threat by many. Let alone writers of science fiction, Elon Musk himself warned about an AI uprising and that humans need to become 

―cyborgs‖ to avoid ending up as pets of more intelligent robots. Even though it only sounds like a remote possibility, such a bleak future 

is plausible and cannot be imprudently dismissed.   

Technology is driving change and instances of this change growing out of control is perhaps a price we‘d have to pay, IF we don‘t play 

our cards right and turn them in our favour! 

 

 

 

K Glen Zachariah S4 EC β 

 

 

Resource -Crunch 
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SEP Hours 
SEP hours were utilized for debates and  discussions . Topics like Is politics necessary in campus?, Har-
tal - boon or curse, Modern forms of protests– merits and demerits etc were discussed 
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Unlike the previous years, this year  second, third and final year students were allowed to go for industrial visit. The second , third years 

were permitted for   12 and 24 hours respective-

ly whereas final  years  were allowed to take 72 

hours to finish the industrial visit 

 

S4 ECE α students  were to Lower  Periyar  

Power   Plant , Munnar. Lower  Periyar  Power  

Plant is an industry  owned by  KSEB (Kerala 

State  Electricity  Board) which is  located, at 

about  32km  from Kothamagalam .It is a major 

hydro electric power plant  with a total installed 

capacity of 180MW.It has 3 generators,  each 

with a maximum capacity of 60MW.The plant 

generates electricity from  6:30 pm to  2 am  dai-

ly. The plant gives out electricity of 11KV. The   

water   necessary   for electricity  generation  is 

plumbed from the  Lower  Periyar dam .  

 

 

 

 

The S4 ECE Beta students had visited Eastern 

Condiments Pvt.Ltd. Adimali, Munnar. One of 

the early manufacturers of finest spice in the In-

dian market Eastern company was formed in 

1968 under theguidance of Mr. M.E Meeran who 

had laid the foundation in 1983 which was earlier 

known as Eastern TradingCompany. The fully 

fledged spice and coffee powder was first set up in 

Adimali in the leading spice district of India 
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 The S4 ECE Gamma  students organised an In-

dustrial Visit to Neriamangalam Power Station, 

located in Idukki district. Neriamangalam 

(Panakutty) Hydroelectric Power Plant India is 

located at 8km SE of Adimaly, Munnar, Kerala, 

India. Location coordinates are: Latitude= 

9.9533, Longitude= 76.9792. This infrastructure 

is of TYPE Hydro Power Plant with a design ca-

pacity of 77.65 MWe. It has 4 unit(s). The first 

unit was commissioned in 1961 and the last in 

2008. It is operated by Kerala State Electricity 

Board  

 

S6 ECE- α  carried out an industrial visit to In-

strumentation Limited, Palakkad.   Instrumen-

tation Ltd plays a vital support role for a very 

wide spectrum of industrial enterprises, ranging 

from core sector establishments such as steel, power, cement and oil refineries to large, medium and even small scale industries. Instru-

mentations Limited (IL) has 16 departments that are coordinated, 110 crore annual turnover and with a labor force of around 530, out of 

which 330 people are workmen and the rest are engineers, diplomas etc. Control valves are the main products that are being manufactured 

at IL. These valves are capable of controlling any fluid. 

Their functioning is similar to that of normal taps, but 

with so much higher precision. The valves are ISO cer-

tified to ensure optimum quality. These valves are first 

tested for 5000 cycles and then exported. All the elec-

tronic machines and equipments are made part by part 

and not as a single piece. They are later assembled to-

gether. There are different types of valves, Globe 

valves, Butterfly valves, Safety valves etc. In safety 

valves, very high pressure is released through small 

openings and are used in refineries, steam engines etc. 

A valve can be finalized only after 7 to 8 tests.    
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S6 ECE-β  carried out an industrial visit to Keltron 

Communication Complex, Manvila, Trivan-

drum.Keltron is India‘s first and the largest electron-

ics corporation in the state sector manufacturing 

products in frontline segments such as Aerospace 

Electronics. Shri K P P Nambiar is the founder-

chairman of Keltron who is remembered as the archi-

tect of electronic revolution in Kerala. Keltron is a 

multi-product organization producing a wide range of 

products from discrete electronics components to com-

plex equipment and systems like strategic electronics, 
power electronics systems, security and surveillance 

system, intelligent traffic system, traffic enforcement 

system, etc . Keltron offers Traffic Management Solu-

tions comprising a Traffic Enforcement system which 

includes Speed Limit Violation Detection System 

(SLVD), Red Light Violation Detection System (RLVD) and All Vehicle Automatic Number Plate Recognition (ANPR) System. 
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Rajagiri Hospital Visit 

It‘s very essential for an engineering student to maintain a close re-

lationship between his/her educational curriculum with the technical 

world. That can be done by only by means of mere practical obser-

vation. In order  to fulfil this basic essentiality of an engineering stu-

dent the Department of Electronics and Communication engineering  

organised a hospital visit to the RAJAGIRI HOSPITAL, ALUVA on 

27th April 2017,based on the elective Medical Electronics. 

 

The students were taken to different departments like Radiology and 

explained about  CT scan, Ultrasound scanning, MRI scanning, 

Fluoroscopy, and Mammography, their working and the machines 

used for the same  

They were also taken to the dialysis unit. In the dialysis unit they 

showed in live how dialysis in done for a patient. and explained  the 

working of a dialysis unit in detail. They have  visited the EMG and 

EEG Departments. The faculties there explained  how an EEG or 

EMG is taking using specific electrodes for those purposes and the 

equipment used for the same  
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