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To become a Centre of Excellence in Computer Science 
& Engineering, moulding professionals catering to the re-
search and professional needs of national and international 
organizations.

To inspire and nurture students, with up-to-date knowledge 
in Computer Science & Engineering, ethics, team spirits, 
leadership abilities, innovation and creativity to come out 
with solutions meeting the societal needs.
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FROM HOD’s DESK

      Year 2015 is peculiar that the Kerala 
Technical University has started with most of the Engineering col-
leges under its umbrella. We are now having  one batch under KTU 
and the rest of the batches under MGU. It is bit difficult with different 
set of rules and regulations for the two different Universities to go 
on for some time. Yet we are of the expectation that things will get 
better. 
 Department of Computer Science  conducted all the usual pro-
grammes, remedial classes, bridge courses, workshops  for the year. 
Our results and placements are good. Students were active in sports, 
athletics, chess, and NSS activities. 
 We have plans to improve our results and placements. Pro-
grammes are already charted for the same. With three batches in 
each semester for graduate level and a P.G course with twenty four 
students intake, we are looking ahead for a promising future.

 

Ajith.S 
Head of the Department, 
Computer Science & Engineering
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FACULTY  CORNER
MACHINE LEARNING

  Machine learning is a field of computer science that gives computers the 
ability to learn without being explicitly programmed.

The name Machine learning was 
coined in 1959 by Arthur Samuel. 
Evolved from  the study of pattern 
recognition and computational 
learning theory in artificial intelli-
gence, machine learning explores 
the study and  construction of al-
gorithms that can learn from and 

make predictions on data– such algorithms overcome following strictly static program 
instructions by making data-driven predictions or decisions, through building a model 
from sample inputs. Machine learning is employed in a range of computing tasks where 
designing and programming explicit algorithms with good performance is difficult or 
infeasible; example applications include email filtering, detection of network intrud-
ers or malicious insiders working towards a data breach, optical character recognition 
(OCR), learning to rank, and computer vision.
 Machine learning is closely related to computational statistics, which also focuses 
on prediction-making through the use of computers. It has strong ties to mathemati-
cal optimization, which delivers methods, theory and application domains to the field. 
Machine learning is sometimes conflated with data mining, where the latter subfield 
focuses more on exploratory data analysis and is known as unsupervised learning. Ma-
chine learning can also be unsupervised and be used to learn and establish baseline 
behavioral profiles for various entities and then used to find meaningful anomalies.
 Within the field of data analytics, machine learning is a method used to devise 
complex models and algorithms that lend themselves to prediction; in commercial use, 
this is known as predictive analytics. These analytical models allow researchers, data 
scientists, engineers, and analysts to “produce reliable, repeatable decisions and results” 
and uncover “hidden insights” through learning from historical relationships and trends 
in the data.
 According to the Gartner hype cycle of 2016, machine learning is at its peak of 
inflated expectations. Effective machine learning is difficult because finding patterns 
is hard and often not enough training data are available; as a result, machine-learning 
programs often fail to deliver.

Ms. Sangeetha Jamal
DCS, RSET
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BLOCKCHAIN TECHNOLOGY
  A blockchain is a continuously growing list of records, called blocks, 
which are linked and secured using cryptography. Each block typically contains a cryp-
tographic hash of the previous block, a timestamp and transaction data. By design, a 
blockchain is inherently resistant to modification of the data. It is “an open, distributed 
ledger that can record transactions between two parties efficiently and in a verifiable 
and permanent way”. For use as a distributed ledger, a blockchain is typically managed 
by a peer-to-peer network collectively adhering to a protocol for validating new blocks. 
Once recorded, the data in any given block cannot be altered retroactively without the 
alteration of all subsequent blocks, which requires collusion of the network majority.
 Blockchain is secure by design and is an example of a distributed computing sys-
tem with high Byzantine fault tolerance. Decentralized consensus has therefore been 
achieved with a blockchain. This makes blockchain potentially suitable for the record-
ing of events, medical records, and other records management activities, such as iden-
tity management, transaction processing, documenting provenance, food traceability 
or voting.
 Blockchain was invented by Satoshi Nakamoto in 2008 for use in the cryptocur-
rency bitcoin, as its public transaction ledger.
 Blockchain technology can be integrated into multiple areas. The primary use of 
blockchains today is as a distributed ledger for crypto currencies, most notably bitcoin. 
While a few central banks, in countries such as China, United States, Sweden, Singapore, 
South Africa and United Kingdom are studying issuance of a Central Bank Issued Cryp-
tocurrency (CICC), none have done so thus far.

Ms. Anita John
DCS, RSET
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SILICON PHOTONICS
    Silicon photonics is the study and application of photonic 
systems which use silicon as an optical medium.The silicon is usually patterned with 
sub-micrometre precision, into microphotonic components. These operate in the infra-
red, most commonly at the 1.55 micrometre wavelength used by most fiber optic tele-
communication systems.[6] The silicon typically lies on top of a layer of silica in what (by 
analogy with a similar construction in microelectronics) is known as silicon on insulator 
(SOI).
 Silicon photonic devices can be made using existing semiconductor fabrication 
techniques, and because silicon is already used as the substrate for most integrated cir-
cuits, it is possible to create hybrid devices in which the optical and electronic compo-
nents are integrated onto a single microchip. Consequently, silicon photonics is being 
actively researched by many electronics manufacturers including IBM and Intel, as well 
as by academic research groups, as a means for keeping on track with Moore’s Law, by 
using optical interconnects to provide faster data transfer both between and within 
microchips.
 The propagation of light through silicon devices is governed by a range of non-
linear optical phenomena including the Kerr effect, the Raman effect, two-photon ab-
sorption and interactions between photons and free charge carriers. The presence of 
nonlinearity is of fundamental importance, as it enables light to interact with light, thus 
permitting applications such as wavelength conversion and all-optical signal routing, in 
addition to the passive transmission of light.
 Silicon waveguides are also of great academic interest, due to their unique guid-
ing properties, they can be used for communications, interconnects, biosensors, and 
they offer the possibility to support exotic nonlinear optical phenomena such as soliton 
propagation.

  Applications

• Optical communications

• Long range telecommunications

• Light-field displays

          Mr. Febin P Jacob
 DCS, RSET
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STUDENTS  CORNER

NEURAL NETWORKS IN DATA MINING 

   Data mining is a widely used area where useful information is ex-
tracted from a large amount of data found in the data repository. Here data repository 
refers to data warehouse. A data warehouse has the capability of storing a large amount 
of data. Another advantage of using data warehouse is the application of techniques 
like data mining, OLAP, etc. 
When an organization maintains a data warehouse simply as storage, there is no use-
fulness of the data residing in it. Instead of storing all the data together, it is enough to 
store only the useful data hidden behind the large amount of data. Data mining finds 
application in this area where hidden useful information is extracted from the large 
amount of raw data. 
 Data mining can be defined as a process or technique to extract useful informa-
tion or pattern from large data warehouses. Now the question is how neural networks 
find application in data mining? The answer is simple. We know that data mining tech-
niques are used for pattern recognition, and this can be done only through supervised 
learning or training. Neural networks employ training of neurons in such a way that it 
identifies a predefined output for a particular input. This training can be applied in data 
mining where an output pattern is known, the system or classifier (as referred in data 
mining) can be trained so as to predict the corresponding output. The training is called 
perceptron training.
 Perceptron training involves a back propagation algorithm for determining the 
weights. A perceptron is considered as a neural network containing nodes in several 
layers. In each layer a predefined calculation is done based on the input obtained. Each 
neuron in a layer is connected to every other neuron in the next layer through a link 
which has some predetermined weight associated with it.
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 The back propagation algorithm is used to determine this weight so as to obtain 
a certain output. The concept of perceptron is applied in data mining application where 
a classifier is trained so as to produce a certain output. 
The most common action in data mining is the classification. Classification involves 
classifying a group of items into certain classes. So the classifier is trained using several 
samples of items and the classifier uses a learning algorithm to learn these patterns. Per-
ceptron learning method is one of them. Then the classifier is tested using some testing 
samples and the output is verified. Thus in classifier there involves prediction of output. 
Data mining also involves pattern recognition. 

Neural networks comprises of three pieces: 
• Architecture or model 
• Learning algorithm 
• Activation function 

 K S Radhika 
M.Tech, CSIS

    A system on a chip or system on chip (SoC or SOC) is an inte-
grated circuit (also known as an “IC” or “chip”) that integrates all components of a com-
puter or other electronic systems. It may contain digital, analog, mixed-signal, and often 
radio-frequency functions—all on a single substrate. SoCs are very common in the mo-
bile computing market because of their low power consumption. A typical application 
is in the area of embedded systems.
 SoC integrates a microcontroller (or microprocessor) with advanced peripherals 
like graphics processing unit (GPU), Wi-Fi module, or coprocessor. If the definition of a 
microcontroller is a system that integrates a microprocessor with peripheral circuits and 
memory, the SoC is to a microcontroller what a microcontroller is to processors, remem-
bering that the SoC does not necessarily contain built-in memory.
 In general, there are three distinguishable types of SoCs. SoCs built around a mi-
crocontroller, SoCs built around a microprocessor (this type can be found in mobile 
phones), and specialized SoCs designed for specific applications that do not fit into the 
above two categories. A separate category may be Programmable SoC (PSoC), where 
some of the internal elements are not predefined and can be programmable in a man-
ner analogous to a field-programmable gate array (FPGA) or a complex programmable 
logic device (CPLD).
 When it is not feasible to construct a SoC for a particular application, an alternative 
is a system in package (SiP) comprising a number of chips in a single package.

SYSTEM ON CHIP
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When produced in large volumes, SoC is more cost-effective than SiP because its 
packaging is simpler.
 Another option, as seen for example in higher-end cell phones, is package on 
package stacking during board assembly. The SoC includes processors and numerous 
digital peripherals, and comes in a ball grid package with lower and upper connections. 
The lower balls connect to the board and various peripherals, with the upper balls in a 
ring holding the memory buses used to access NAND flash and DDR2 RAM. Memory 
packages could come from multiple vendors.

A typical SoC consists of:
• A microcontroller, microprocessor or digital signal processor (DSP) core – multiprocessor socs (mpsoc) having  
 more than one processor core.
• Memory blocks including a selection of ROM, RAM, EEPROM and flash memory.
• Timing sources including oscillators and phase-locked loops.
• Peripherals including counter-timers, real-time timers and power-on reset generators.
• External interfaces, including industry standards such as USB, firewire, Ethernet, USART, SPI
• Analog interfaces.
• Voltage regulators and power management circuits.

 A bus – either proprietary or industry-standard such as the AMBA bus from ARM 
Holdings – connects these blocks. DMA controllers route data directly between exter-
nal interfaces and memory, bypassing the processor core and thereby increasing the 
data throughput of the SoC.

Hareesh M J
MTech CSIS
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TINYOS
   TinyOS is an embedded, component-based operating system and 
platform for low-power wireless devices, such as those used in wireless sensor net-
works (WSNs), smart dust, ubiquitous computing, personal area networks, building au-
tomation, and smart meters. It is written in the programming language nesC, as a set of 
cooperating tasks and processes. It began as collaboration between the University of 
California, Berkeley, Intel Research, and Crossbow Technology, was released as free and 
open-source software under a BSD license, and has since grown into an international 
consortium, the TinyOS Alliance.
 TinyOS applications are written in the programming language nesC, a dialect of 
the C language optimized for the memory limits of sensor networks. Its supplementary 
tools are mainly in the form of Java and shell script front-ends. Associated libraries and 
tools, such as the nesC compiler and Atmel AVR binutils tool chains, are mostly written 
in C.
 TinyOS programs are built of software components, some of which present hard-
ware abstractions. Components are connected to each other using interfaces. TinyOS 
provides interfaces and components for common abstractions such as packet commu-
nication, routing, sensing, actuation and storage.
 TinyOS is fully non-blocking: it has one call stack. Thus, all input/output (I/O) op-
erations that last longer than a few hundred microseconds are asynchronous and have 
a callback. To enable the native compiler to better optimize across call boundaries, Ti-
nyOS uses nesC’s features to link these callbacks, called events, statically. While being 
non-blocking enables TinyOS to maintain high concurrency with one stack, it forces 
programmers to write complex logic by stitching together many small event handlers. 
To support larger computations, TinyOS provides tasks, which are similar to a Deferred 
Procedure Call and interrupt handler bottom halves. A TinyOS component can post a 
task, which the OS will schedule to run later. Tasks are non-preemptive and run in first 
in, first out order. TinyOS code is statically linked with program code and is compiled 
into a small binary, using a custom GNU tool chain.  Associated utilities are provided to 
complete a development platform for working with TinyOS.

Jisha Mary Jose
MTech CSIS
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VIRTUAL TOUCHSCREEN
  Human Computer Interaction today greatly emphasizes on developing 
more spontaneous and natural interfaces. As the present computer vision technology 
is growing up, the scope for human computer interaction is increasing enormously. 
The Graphical User Interface (GUI) on Personal Computers (PCs) is quite developed, 
well defined and provides an efficient interface for a user to interact with the comput-
er and access the various applications effortlessly with the help of mouse, track pad, 
etc. In the present day scenario most of the mobile phones are using touch screen 
technology to interact with the user. But this technology is still not cheap to be used in 
desktops and laptops. 

 Miniaturization of computing devices 
allows us to be in continuous touch with 
the digital world. The use of touch screen 
technology to interact with a comput-
er system is extremely useful when it 
comes to human-computer interaction. 
But implementing it on the computers 
we use on a daily basis is quite expen-
sive. Although the technology to convert 

regular screens to incorporate touch screen technology exists, the additional hardware 
needed to implement it is not easy to manufacture and is thus not affordable. 
 The advantage touch 
screens have over other de-
vices like mouse is that the 
user may not know the cur-
rent position of the cursor 
before he uses it and the 
time it takes to locate the 
cursor on the screen can be 
avoided when touch screens 
are used. Additionally, touch 
screens are extremely useful when it comes to using the computer system in designing 
and drawing. Artists and animators are able to create sketches faster and with much 
better precision when they use their fingers instead of a mouse. The gap between 
human machine interactions is reduced and the incorporation of physical gestures to 
communicate with the digital world is always sought after by the people of our gener-
ation.
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 The existing technologies that have built in touch screen displays are too expen-
sive for the common -man to bring into his daily use. Therefore an affordable alternative 
is needed to bring this touch screen technology to use in our lives without having the 
need for expensive new hardware. A new technique is required that converts regular 
LCD displays so as to simulate touch screen technology without having to modify the 
display at all.
 Our project aims at simulating a touch screen interface on a regular LED screen 
without the need for expensive hardware. The existing user machine interface is simpli-
fied by replacing the mouse so that a finger can be used to position the cursor and per-
form basic mouse actions. This project would allow users to interact even more closely 
to the computer by reducing the physical barrier in communicating with the digital 
world. A traditional web camera is used to detect the position of the finger using color 
detection algorithms with the help of color markers placed on the finger. An affordable 
alternative to touch screen displays is sought after in this technique.
 The system performs live video analysis with the help of a web camera that re-
cords the screen on which the touch screen feature is to be simulated on. Therefore the 
technique requires that the system on which the project is run on has enough process-
ing capacity to analyze each frame of the video captured. Also, if the images processed 
are of high resolution, the required operations needed to be performed on it would 
be time consuming. If the video captured is not well illuminated the output would be 
visibly affected. Also the addition of the other mouse features such as left click, right 
click and dragging would lead to additional markers to be placed on other fingers and 
thereby making the use of the system complicated. 
 The web camera is to be placed in a position that can view the entire screen 
without any difficulty and obtain the screen of the LED display as a sub image of the 
view. Once the web camera is setup and the screen is recognized by the system, any 
changes to the position of the web camera would affect the output and thus the sys-
tem would need to be reset and initialized from the beginning. 
 Since color detection is used to track the position of the finger on the LED screen, 
if the color selected to be the marker appears on the screen that portion of the screen 
may be mistaken as the color marker and the cursor may be there as a result. Therefore 
the color selected for this purpose should be one that is not usually seen on display 
and the software is to be taught the exact threshold value of the color so that it does 
not confuse the marker with other colors on the display.

Rahul Paul
S5 CS BETA
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INDIAN PATENT OFFICE SAYS NO TO 
SOFTWARE PATENTS

  The Controller General of Patents, Designs and Trademarks has issued an 
order publishing the revised Guidelines for Computer Related Inventions. The current 
guidelines are in tune with the provisions in the Patents Act, 1970 (as amended).
 Section 3(k) of the Patents Act that was included by an amendment in 2002 
excludes mathematical methods, business methods, computer programmers and al-
gorithms from the realm of patentable subject matter. Although an attempt was made 
to broaden the scope of patentability of software by an ordinance in 2004 and by an 
amendment in 2005, this was rejected by the legislature.
 The Patent Office had earlier published the Guidelines on August 21, 2015. These 
guidelines were against the statutory provisions and could have resulted in a flood of 
patents being granted in the field of software. SFLC.in along with iSPIRT (Indian Soft-
ware Product Industry Round Table) and Knowledge Commons led a group of civil 
society organizations, academicians and start-ups in writing a joint letter to the Prime 
Minister’s Office, the concerned ministries and the Patent Office requesting to recall 
the Guidelines.
 The Government and the Patent office quickly responded to the letter. The Con-
troller, after listening to the views expressed by SFLC.in and Knowledge Commons at a 
meeting held on October 21, 2015, issued an order dated December 14, 2015 keeping 
the guidelines in abeyance. The Controller then held a public consultation at the pat-
ent office in Mumbai on January 19, 2016.

 The 2015 guidelines could have resulted in 
making it difficult for software developers to in-
novate with expansion of scope of patentability 
in the field of software. Prasanth Sugathan, coun-
sel at SFLC.in, who represented the organisation 
at the consultations said: “The legislature by limit-
ing the scope of patentable subject matter in the 
field of software wanted our software profession-
als and industry to innovate and not be stifled by 
companies holding a stockpile of patents. We are 
grateful to the Government and the patent office 
for listening to our feedback and suggestions and 
preserving the freedom of our coders and entre-
preneurs to innovate without shackles.”
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TELE OPERATING ROBOTS WITH 
VIRTUAL REALITY 

  Mishi Choudhary, Executive Director, SFLC.in and Expert, Software Patent 
Group at ISPIRT said “This Government initially with its approach towards Net Neutral-
ity and now with its stand on Software Patents has shown that it is betting big on the 
innovation economy and will not let anything hinder the freedom to innovate. We 
hope to continue to work with the Government and the Patent Office to ensure that 
innovation is encouraged and to limit the grant of irregular patents.”

The patent office has accepted the three part test suggested by SFLC.in to determine 
the patentability of CRIs:

(1)  openly construe the claim and identify the actual contribution;

(2) If the contribution lies only in mathematical method, business method or algo-
rithm, deny the claim;

(3)  If the contribution lies in the field of computer programme, check whether it is 
claimed in conjunction with a novel hardware and proceed to other steps to deter-
mine patentability with respect to the invention. The computer programme in itself is 
never patentable. If the contribution lies solely in the computer programme, deny the 
claim. If the contribution lies in both the computer programme as well as hardware, 
proceed to other steps of patentability.

 Such a test will ensure that applications for patents in the field of software will be 
rejected and only genuine applications claiming a novel hardware component along 
with software will be eligible for patent protection.

Mohamed Nazeel Ashraf
S3 CSE BETA

  Certain industries have traditionally not had the luxury of telecommuting. 
Many manufacturing jobs, for example, require a physical presence to operate machin-
ery. But what if such jobs could be done remotely? Last week researchers from MIT’s 
Computer Science and Artificial Intelligence Laboratory (CSAIL) presented a virtual re-
ality (VR) system that lets you teleoperate a robot using an Oculus Rift headset. The 
system embeds the user in a VR control room with multiple sensor displays, making it 
feel like they’re inside the robot’s head. By using hand controllers, users can match
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their movements to the robot’s movements to complete various tasks. “A system like 
this could eventually help humans supervise robots from a distance,” says CSAIL post-
doc Jeffrey Lipton, who was the lead author on a related paper about the system. “By 
teleoperating robots from home, blue-collar workers would be able to tele-commute 
and benefit from the IT revolution just as white-collars workers do now.” The research-
ers even imagine that such a system could help employ increasing numbers of jobless 
video-gamers by “gameifying” manufacturing positions. 
 The team used the Baxter humanoid robot from Rethink Robotics, but said that 
it can work on other robot platforms and is also compatible with the HTC Vive head-
set. Lipton co-wrote the paper with CSAIL Director Daniela Rus and researcher Aidan 
Fay. They presented the paper at the recent IEEE/RSJ International Conference on In-
telligent Robots and Systems in Vancouver. There have traditionally been two main 
approaches to using VR for teleoperation. In a direct model, the user’s vision is directly 
coupled to the robot’s state. With these systems, a delayed signal could lead to nausea 
and headaches, and the user’s viewpoint is limited to one perspective. In a cyber-phys-
ical model, the user is separate from the robot. The user interacts with a virtual copy of 
the robot and the environment. This requires much more data, and specialized spaces. 
The CSAIL team’s system is halfway between these two methods. It solves the delay 
problem, since the user is constantly receiving visual feedback from the virtual world. 
It also solves the the cyber-physical issue of being distinct from the robot: Once a user 
puts on the headset and logs into the system, they’ll feel as if they’re inside Baxter’s 
head. 
 The system mimics the homunculus model of the mind — the idea that there’s a 
small human inside our brains controlling our actions, viewing the images we see, and 
understanding them for us. While it’s a peculiar idea for humans, for robots it fits: Inside 
the robot is a human in a virtual control room, seeing through its eyes and controlling 
its actions. Using Oculus’ controllers, users can interact with controls that appear in the 
virtual space to open and close the hand grippers to pick up, move, and retrieve items. 
A user can plan movements based on the distance between the arm’s location marker 
and their hand while looking at the live display of the arm. To make these movements 
possible, the human’s space is mapped into the virtual space, and the virtual space is 
then mapped into the robot space to provide a sense of co-location. The system is also 
more flexible compared to previous systems that require many resources. Other sys-
tems might extract 2-D information from each camera, build out a full 3-D model of the 
environment, and then process and redisplay the data. In contrast, the CSAIL team’s ap-
proach bypasses all of that by simply taking the 2-D images that are displayed to each 
eye. (The human brain does the rest by automatically inferring the 3-D information.) 
To test the system, the team first teleoperated Baxter to do simple tasks like picking up 
screws or stapling wires. They then had the test user’s teleoperate the robot to pick up 
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 and stack blocks. 
 Users successfully completed the tasks at a much higher rate compared to the 
direct model. Unsurprisingly, users with gaming experience had much more ease with 
the system. Tested against current state-of-the-art systems, CSAIL’s system was better at 
grasping objects 95 percent of the time and 57 percent faster at doing tasks. The team 
also showed that the system could pilot the robot from hundreds of miles away; test-
ing included controlling Baxter at MIT from a hotel’s wireless network in Washington. 
“This contribution represents a major milestone in the effort to connect the user with 
the robot’s space in an intuitive, natural, and effective manner.” says Oussama Khatib, a 
computer science professor at Stanford University who was not involved in the paper. 
The team eventually wants to focus on making the system more scalable, with many 
users and different types of robots that can be compatible with current automation 
technologies. The project was funded, in part, by the Boeing Company and the Nation-
al Science Foundation.

Abhinav Thomas
S3 CS ALPHA
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