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About

Welcome to Resonance Magazine, the vibrant pulse
of electronics and communication engineering,
crafted for students, professionals, and enthusiasts
alike! As a platform dedicated to celebrating
innovation and technological advancements,
Resonance connects curious minds with the exciting
world of electronics and communication, offering a
dynamic space for exploration, inspiration, and
collaboration.

Powered by ECTA and driven by passionate
electronics and communication engineering students
from CCE, Resonance 1s more than just a
publication i1t’s a tribute to the ever-changing
landscape of technology.

Whether you're an avid learner or a seasoned
professional, Resonance Magazine invites you to
join this journey. Let’s explore, create, and innovate
together!



Vision

To be a premier center of education, research and
innovation in Electronics and Communication
Engineering that nurtures adept engineers responsive
to global challenges and societal needs.

Mission

1. To enhance the teaching-learning process by
implementing state-of-the-art practices suitable for a
challenging technological world.

2. To promote innovative research in emerging areas for
the advancement of knowledge towards developing
sustainable solutions for the society.

3. To foster ethics, values and an urge for continuous
improvement vital for professionals to emerge as
responsible leaders.



MESSAGE FROM
Cxecidive irectr

As-’-?\;ve celebiate Prisma Association Day, I am filled with 4dmiration I‘Qr'-the'
remarkable efforts of our EC department. Dear faculty and staff, thank }gou
for yi)ur_relentless encouragement, guidance, and for alwayg believing in our

- students’ potential. You have not only been teachers but true mentors,

_ins'_piring them to reach new heights. To our wonderful students, your hard
work, creativity, and passion are truly inspiring. Every innovation ;and
achievement you showcase in RESONANCE reflects your dedication, and it
makes me so proud to witness your journey. Your ability to transform,
technical knowledge into captwatmg narratives reminds us all that with

commitment and heart, anything is p0551b1e. Keep dreaming, keep creating,
and remember-—your brilliance is shaping the future.

Warm regards,

‘Rev.Fr. John Paliakara CMI
Excecutive Dlrector Christ Co[lege of Engmeefmg



MESSAGE FROM
Joioi Diveclir

It is with great pleasure that I extend my heartfelt congratulations to the
Department of Electronics and Communication at Clirist College of

- “Engineering, Irinjalakuda,-on the release of Resonance. This magazina; a

" collection of technical articles crafted by our talented engineering students,
| sh'owc-asés'the spirit of innovation and intellectual curiosity that defines the
department. I am confident that Resonance will inspire not only its readers
but -also encourage the contributors to pursue even greater heights in their
technical journey. Wishing the team behmd this publication all the very best
for its continued success.

Warm regards

- Rey. Fr. Milner Paul
- Joint Director, Christ College of Engmeermg



..~ MESSAGE FROM

]

As we continue to navigate the ever-evolving landscape of technology'; -the
Elec:cromcs and Communication Engineering ficld remains* at the forefront
of 1nnovat10n Therefore 1 expect this magazine to serve as a testament to
* your department's commitment to excellence, showcasing the remarkable
achlevements ‘and creative endeavors undertaken. : '

1 congratulate the editorial téam for their tireless efforts in brmgmg out thls -
magazine, hlghhghtmg the department's SuCCesses and the bright minds that
drive its progress. i
May this magazine inspire and 1gn1te pdssmn fostermg col]aboratlon and
_growth among our students faculty, and even the alumni.

Best wishes for this magazine amd for your Annual Association Program
PRISMA 7024 May your efforts always bear fI'U.lt and may your SUCCesS

LR stones contlnue to resonate for the time to come..

2

Prof Dr. Sajeev . John _
; Prmmpal Christ College of Engmeermg

o ! : ’ 559 viiils ; ) i o b
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I am dehghted to pen a few words for this ed1t10n of the Department of
Elec;»tromcs and Communication Engineering's magazine - RESONANCE

2 Each departmental magazine showcases that departments achtevements

_innovations, and creativity. I am sure that i the case here as well,
I commend the editorial team for their efforts and congratulate the students
faculty, and technical staff featured within. ,
Our 1nstltut10n remains committed to fostering excellence, critical thinking,
and problem-solving skills: Your magazine haS; previously exemplified our
pursuit of academic excellence and prépared our students for an ever-
-evolving technological landscape I hope and pray that 1t eontmues with this
edition as well as with all Subsequent editions.

-+ Warm Regards,

Prof. Dr. John V.D o, _
- Vice Principal, Christ College of Engineering



.. MESSAGE FROM

It fgives -n*’ie‘ immense pleasure to '-présent the - latest edition of "ouf'
departmental' magazine, "Resonance - Volume 4." Since its mceptlon in
2015, the Department of Electronics and Communication Engmeermg at
- Christ College of  Engineering, Irinjalakuda, has been committed* to
nurturing innovative and technically skilled engineers. ' :

This magazine is a testimony to our students' creativity, technical acumen, i
and passion. It showcases their talents through a blend of technical and non-
technical artlcles embodylng the spirit of innevation we strive to mstlI] i
commend the Editorial Board and all contrlbutors for their hard work and
dedication in bringing this edition to life. May "Resonance" continte to
inspire, motivate, and foster the holistic growth of our students, guiding
them toward becoming leaders of tomorrow. Keep up the excellent work!

"Dr CarenBabu =~ £ _
‘Head, Department of Electromcs and Commumcatlon
_Christ College of Englneermg ' :



~ ° MESSAGE FROM

B“‘i‘inging liesonance to life has been a remarkable journey. Launching "-this |
magazine durrng such a unique period is a testament to our perseverance
and | determlnatlon This prOJect was made possible by the unwavermg

~, support of our management and the dedication of our editorial team. The

countless discussions, the shared vision, and the hard work- we poured into
this endeavour united us in our goal. You've shown what a united team,
driven by a shared purpose ‘can achieve. Resonance is more than _lllSt 8.
magazine; 1t sa symbol of our unity, ereatwrty, and collaborative splrlt

I hope that as you explore 1ts pages, you find somethmg that resonates |
makes you pause or even smile. We value your feedback and suggestlons to
help us grow for future edltlons To the Christ family and the ECE
* department, thank you for makmg this j ]ourney unforgettable Let S contlnue
. ,'Ito create and 1nsp1re together ' i e |

: Ms, Johanna e ot
: S5 ECE, Christ College of Engmeermg iy B

& ) s : 534 Vg ! ; g iy
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TOWARDS INTELLIGENT SPACE
EXPLORATION: THE SYNERGY OF
INTEGRATED PHOTONICS AND
SPACE ROBOTICS

The field of space exploration is
undergoing a significant
transformation driven by the
convergence of robotics and
photonics. Integrated photonics,
which combines multiple optical
components onto a single chip, is
set to revolutionize space
robotics by providing

| unparalleled capabilities in
precision, speed, and efficiency.

One of the primary advantages
of integrated photonics in
space robotics is its ability to
enable highly accurate and
reliable sensing and navigation
capabilities. Photonic sensors
utilize light to measure various
parameters, allowing for
exceptional precision in
determining distance, velocity,
and orientation. This capability
is crucial for tasks such as
rendezvous, docking, and
executing delicate operations
on celestial bodies.
Additionally, integrated
photonics facilitates advanced
communication systems,
enabling high-speed data
transfer and real-time control of
ebotic systems from Earth.

i
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Moreover, integrated
photonics has the potential to
reduce the size, weight, and
power consumption of space
robotics systems. Photonic
components are inherently
smaller and lighter than their
electronic counterparts,
making them ideal for space
missions where every gram
counts. This miniaturization not
only contributes to weight
savings but also enhances
power efficiency, extending
the operational lifetime of
robotic systems.

Recent years have seen
significant advancements in the
development of integrated
photonic components for
space applications. For
instance, photonic gyroscopes,
which measure angular
velocity, have

demonstrated superior
performance compared to
traditional mechanical
gyroscopes. Similarly,
photonic LIDAR (Light
Detection and Ranging)
systems provide high-
resolution 3D mapping of the
environment, enabling robots
to navigate complex terrains
with ease.



_adi
ntegrated photonic circuits (IPCs) &
are revolutionizing space robotics
by enabling high-speed
communication, precise sensing
and imaging, and rapid data
processing. These advancements
enhance the capabilities of
planetary rovers, space
manipulators, and autonomous
satellites, ensuring efficient
operations and mission success.

As photonic technology continues &&
to advance, its applications in
space robotics will expand further.
Ongoing research focuses on
developing even more compact,
energy-efficient photonic systems
that can withstand the intense
radiation and temperature
fluctuations in space. The
integration of artificial intelligence
(Al) and machine learning with
photonic systems opens new
possibilities for smart, autonomous
space robots capable of making
real-time decisions.

n summary, integrated
photonics represents a
promising technology for

advancing space robotics. By Mr. Ajeesh S
offering superior sensing, Assistant Professor
navigation, communication, and DpatmENvoRBIoctronics
miniaturization capabilities, aadCommunigationEngincoring

integrated photonics enables
new and exciting missions of
exploration and discovery. As
research and development in
this area progress, we can look
forward to a future where space
robotics plays an even more vital
role in our understanding of the
universe.

T




REUOLUTIONIZING HEALTHCARE:
THE POWER OF WIRELESS
BODY AREA NETWORRS

Wireless Body Area Networks (WBANS)
have gained significant attention in
recent years as a potential solution for
various  healthcare  applications.
WBANs are a type of wireless sensor
network consisting of small wearable
devices or sensors placed on or inside
the human body that can monitor
various physiological parameters and
transmit data wirelessly to a
healthcare provider.

WBANs have been proposed for a
range of healthcare applications,
including remote patient monitoring,
fall detection, activity monitoring, and
smart health management. Remote
patient monitoring is one of the most
promising applications of WBANS,
where patients can be monitored
remotely in real-time, allowing
healthcare providers to intervene
early in case of any complications.

WBANs can also be used for fall
detection, where sensors can detect
changes in acceleration and
orientation and alert healthcare
providers or caregivers in case of a
fall. In addition, WBANs can monitor
physical activity, and sleep patterns,
and provide personalized coaching
and feedback to promote h

behaviors.




Despite the potential benefits of WBANSs, there are also
several challenges that need to be addressed. Privacy
concerns, data security, and interoperability issues are
some of the main challenges associated with the
adoption of WBANs in healthcare. Moreover, the
development of standardized protocols for data
transmission and analysis is required to ensure
interoperability and seamless integration of WBANs with
other healthcare systems.

In conclusion, WBANs have great potential in healthcare
and can improve patient outcomes by providing
continuous monitoring and personalized care. However,
addressing the challenges associated with the adoption
of WBANSs is critical to their successful implementation in
healthcare.

Ms. Catherine J Nereveetil
Asst Professor
Department of Electronics and Communication




GATE ALL-AROUND TRANSISTOR
TEGHNOLOGY

Silicon-based MOS Technology has been the very basis of Very Large-Scale Integrated Systems
(VLSI) for many decades. According to Moore’s law, the transistor size will be reduced by half in
every 18 months. As the technology scales down, packing more transistors in the unit chip area
greatly enhances the system-on-chip functionality.

Over decades, the semiconductor industry has been focusing primarily on complementary metal
oxide semiconductor (CMOS) technology scaling to reduce cost per function, increase speed, and
reduce power.

CMOS scaling was initially
accomplished by shrinking device
physical feature sizes, in particular,
gate length, and enabled by process
innovations, such as scaled gate
dielectrics, improved junction
profiles, and new contact materials.
Fin-Field Effect Transistor (FinFET)
technology has been adopted for use
within integrated circuits. The FinFET :
devices will be reaching their S
physical limits very soon, and g
everything under 3 nm has recently
adopted a new transistor design. A
gate-all-around field effect transistor
(GAAFET) appears to be the only
viable solution at this point, although
scientists found that carbon
graphenes could work, as well.

The FIinFET devices will be reaching
their physical limits very soon, and
everything under 3 nm has recently
adopted a new transistor design. A
gate-all-around field effect transistor
(GAAFET) A
appears to be the only viable solution K
at this point, although scientists found &
that carbon graphenes could work, as
well.




The gate-all-around field effect transistor (GAAFET) is a multigate
transistor with a silicone nanowire with a gate going all around the
nanowire

The multiple gates are controlled by a single gate electrode. GAA
MOSFET was first demonstrated by a Toshiba research team. In 1988,
they demonstrated a vertical nanowire GAAFET which they called a
"surrounding gate transistor" (SGT). .

The advantages of the GAAFET are based solely on its better control of
short-channel effects (SCEs) at gate lengths of 12-14 nm and below, and
thereby better performance. Very low-voltage operation (VDD 0.6V),
steep subthreshold slope (SS) with low drain-induced barrier lowering
(DIBL) can offer, with low off-state current (loff ), relatively high on-state
current (lon ) and faster CMOS speed.

The GAA realizes a more exceptional transistor structure, but also brings
about many challenges to processing and manufacturing. The
introduction of new materials makes the process more elaborate and
requires higher environmental conditions.

Dr.Krishnapriya S
Associate Professor
Department of Electronics and Communication



Inter-Satellite Links: Paving the Way for a Space-
Based Internet
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“a.lmagine a future where the internet doesn’t rely on ground-based
cables or cell towers, but is instead beamed down from space.
,' ~ Phis isn’t science fiction—it's the potential of Inter-Satellite Links

\ a game-changing technology that's making global
N ooy nication faster, more efficient, and less dependent on
s,

x‘ ]

“Earth-Dound infrastructure.

- ISLs areiafithe heart of ambitious projects like SpaceX's iﬁ
wi atéllites communicate directly, bringing highsspeec

~intern _@fce unreachable places. By byp.ass_i.n__g \(.1 :

— ' ing on satellite-to-satellite.commur iﬁa'ti _
~are. adatioff for a space-bagedifmé.nm at could,
nnecte‘i_ quy -‘

"
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astemprowsin ei INg; it

for futur® space missions; where ISLs" vill™
unication between _ ' NG
Uture where Mars rovers are igfeal

ISLs are still evolving, but their potential to

Jasmin Baby
S1ECE
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~ The Wi nd InterNetworkmg Engmeerlﬁ Test and
'Demonstratlon Satellite (WINDS), also known” as

KIZUNA, is a Japanese satellite launched in 2008 by

- JAXA (J apan Aerospace Exploration Agency) and NICT

(Naﬂonal Institute of Informatlon and Communications

Tec ""_'-'_"_"-ology) The sate]llte was demgned to demonstra,__.
""fhrgh-speed internet connectivity for areas with hgyftad

"'-'fﬁafras%cture Such % fural™ or

dJsaster-pr.one

in regions affected by
tellite links, while _mesh
_ ed communication
use interconnected

*..‘

WINDS and wireless mesh netwo an provide relia-'ble
Ve S d NS
' backhaul whlle m sh networks handle | nectmty
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In a disaster scenario, WINDS can establish. a satellite -
link between the disaster area and emergency command,
centers or the broader internet. This satellite link. .
ensures that information from the affected area, suchas
damage assessments, medical :needs, and rescue
coordination, can be transmltted to the outside world -
even if local infrastructure is down. Mesh’ networks
‘caribe rapidly deployed in disaster zones using mobile

.nodes carried by first responders. These networks allow

- rescuers: and residents ‘to stay connected and share
-_-mformatlon, routmg data to the satellite link prov1ded*
- by WINDS | ) :

Several experlments have been Conducted to test the _
effectiveness of combitting winds ‘and wireless mesh -
“networks.in dlsaster scenarios. In J apan, where-natural
“disasters " such as earthquakes and: typhoons .are
common, field tests'have demounstrated the potentlal of

“this mtegrated system to restorg’communication quickly
after infrastructure fallures,f ‘The experiments showed
WINDS  and - mesh - networks . provided . ‘reliable
communication - in dis saster = areas. Mesh - nodes
automatically rerouted data ‘ensuring connectivity even

when nodes were lost or connectlons were unstab 4

Anulekha K
S7 EC



Robotics Shaping
the Future of

IndUStryRobotics 1S an exciting and

rapidly evolving field that
blendsmechanicalengineering
,electricalengineering,comput
er science, and artificial
intelligence(Al) to design
machines capable of
performingtasks
Nautonomously or semi-
\utonomously.

lay, robots are
transforming industries such
as manufacturing,
healthcare, logistics, and
agriculture. Industrial robots
efficiently handle repetitive
tasks like assembly and
welding, while service robots
assist 1n surgeries, cleaning,
and warehouse management.




Humanoid and collaborative robots (cobots) are
starting to share human environments, enhancing
productivity and safety. Additionally,
autonomous robots, including self-driving cars
and drones, are already redefining how we think
about transportation and exploration, even
reaching distant planets for space missions

The future of robotics promises even more
groundbreaking applications. In healthcare,
robots will offer enhanced patient care and
perform surgeries with unprecedented precision.
As Al and machine learning continue to advance,
the potential for robots to learn, adapt, and
collaborate will reshape industries, spark
innovations, and lead us Into an era where
machines not only assist but also enhance human
creativity and problem-solving.

Thara N
S1 ECE
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Tlle POWBI‘ lll OLED: Superior PIGllII'B Quality and
~_ Fficiency
Organic Light Eniittmg Diode (OLED) “technology has
significantly reshaped the di’s'playﬂ industry, offering a
pOwérful alternative to traditional LCDs and LEDs with
superior image qual_’_i_ty--\-,\-_ffhi.gner' displays, and better energy
efficiency. OLED diéﬁlays use organic materials to produce

self-luminous pixels, offering higher contrast, vibrant colors,
and deeper blacks than LCDs.

OLED technology consists of multiple layers that work
together to produce light. The substrate layer, which can
be made of glass, plastlc or metal, serves as the base of
“the dlsplay The anode layer, an electrode, removes
; electrons to create "holes" when a current 1s applied. |
Above this i1s the organic layer, which includes a
conductive layer that transfers current from the anode,
| = 'hand an emissive layer that emits light when the current
passes through. On the opposite side, the cathode layer
injects electrons as the current flows. These electrons
combine with the "holes" from the anode within the
emissive layer, releasing energy in the form of light.
Various colors of light can be produced using different -

organic compounds, allowing for full-color displays.



v ,

OLED technology offers several key advantages. One of the &
most notable is the
contrast by turning individual pixels on an
independently, creating exceptionally high contrast r

ability to achieve true blacks and high
ind  off

Fideal

While OLED technology has “also faces
scveral challenges that impact

major issue 1s screen burn-in,

option. One
3€S can leave a
permanent imprint over time, des ition techniques
like pixel shifting. Another limitation i jorter lifespan of
mED panels as the organics ade faster than
" the aGFoanic TN {rag i sploys,, with blue
OLED matemals betfig prone to quicker
dhifts. OLEDs also
2ls compared to LEDs
ance 1n bright
in be p@e. cxpensive to
;s, aﬁd*m;}?,c:m&smﬁeﬁnore S
A —~

heerane
ggradation, leading to potentia
d» have lower peak
DS which «can
qigﬂ(Olllhenf's

. Fahad M D
S3 ECE




5ustamable Tech In___,_

|

Sustainable technology has emerged as a
addressing global enwronmental challenges promoﬁn_

climate changféﬁfﬁfg r_\Hrn;:"e\ depletion mtensn‘y lnnovaw*n

are developmg” pﬁil?;@dmé Garbon footprints, conserve
resources, ahd’@metéspﬁafn‘ét\eh\mg One significant area
@f mnovat»qn is- Fe_%wa?#é nargy\ wt?ers‘e\gdvancements in
solar, wind, ér‘,ﬂ:ﬂ]ydro;ﬁaac’m tﬁcthIBg@S\a\(Q transforming
energy productﬂ& Solar- 63}1@3\ i ve Qﬁwé?ﬁqre efficient
and afford{'bIeyﬁﬁaﬁlmgw@er\adgﬁlom while W\i&:{bmes are
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In transportation, electric vehicles (EVs) are
revolutionizing the industry by reducing reliance on fossil
fuels. Advances in battery technology, along with the
expansion of charging infrastructure, are making EVs
more accessible and practical for everyday use.
Additionally, autonomaous and shared mobility solutions,
such as ride-sharing platforms, are helping reduce traffic
congestion and emissions. The development of green
hydrogen as an alternative fuel for heavy industries and
long-haul transport is also gaining momentum.

Sustainable technology is also making strides in
agriculture and food production. Precision farming,
powered by Al and loT devices, allows farmers to monitor
soil conditions, waterusage, and crop health with
unprecedented accuragy, reducing resource consumption
while boosting productivity.

The push towards sustainability.is not just about reducing
emissions or conserving resources; it’s also about
creating regenerative systems and promoting a circular
economy where waste is minimized, and materials are
reused or recycled. From renewable energy solutions to
green infrastructure and sustainable agriculture, |
technological innovation is playing a critical role in
shaping a future where economic growth and
environmental stewardship go-hand in hand.

Amlyn Jose
96 ECE



WEARABLE TECHNOLOGY SHAPING THE :
FUTURE OF HEALTH MONITO{RING

example, con’rihiiu-odsf gl e monitors (CCGMs) allow

diabetes patients to monitor their blood sugar levels in
real-time, helping them make informed decisions about
insulin usage and diet. Similarly, smartwatches with
built-in heart rate monitors provide valuable data to
patients with cardiovascular conditions, enabling them
to manage their activities and medication more

effectively.




In addition to direct health management, wearables can
help collect long-term data for healthcare providers.

The integration of artificial intelligence (Al) with wearable
devices is driving a new wave of innovation. Al algorithms
can analyze the data collected by wearables to detect
patterns and predict potential health issues before they
become critical. This predictive capability is especially
important for conditions that develop gradually, such as
hypertension or sleep apnea.

Despite challenges like data privacy, wearables offer
promising solutions for managing chronic diseases and

shaping the future of health monitoring.

Wearable technology has the potential to revolutionize
healthcare by making monitoring more accessible and
personalized. However, challenges such as data privacy,
accuracy, and false alarms need to be addressed. Future

innovations like smart textiles and biosensors could expand

the capabilities of wearable technology, enabljg
continuous monitoring of internal health markers. [
these challenges, wearables offer promising sg
managing chronic diseases and predicting g
issues, ultimately shaping the future o

and patient care.

Navya P P
S3 EC



Biomedical Electronics: Bridging Technology and
Healthcare

Biomedical electronics 1s a field that combines biology, medicine,
and electronics to develop devicesfor diagnosing, treating, and
monitoring medical conditions.

This technology has transformed healthcare through innovations
such as medical imaging systems (MRI, CT, and X-ray), wearable
devices, implantable gadgets like pacemakers, and biosensors that
provide real-time health data. Wearable health monitors track vital
signs, helping manage chronic conditions, while implantable devices
regulate critical functions like heart rhythm.

Challenges include miniaturization, biocompatibility, and ensuring

data security, especially as more devices connect to networks.

Tovking ahead, at biiatcllicence (Al) is increasingly it w
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.
jith 3.3V from Batterie:z -

ropout Regulators (LDOs)

Powering loT Devices
Choosing the Right Loy

he _fi-‘ 1ternet of Things (I07T),
enabled microcontroller

| steady 3.3V power source

comporfents that ensure ’
even in the face of inp s..,_.
voltage ﬂuctuatlon
Regulators Os
Conventiona -

~ directly proportion:
output, which results
applications.

ve a constant voltage level

ries: Low Dropout
age Regulators.
' m which is
t1 --n the input and
espec1ally in low-voltage

For some applications, a greater input voltage of 7.4V can be achieved by
connecting two batteries in series. However, due to heat dissipation, this
configuration may result in greater power loss, especially if the voltage 1s
reduced to generate a constant 3.3V output.

A different method for powering IoT devices is to use a single 3. 7V Li-ion
or Li-Po cell. This setup offers a fully charged voltage of 4.2V and a
depleted voltage of roughly 3.0V. However, the stable operation of the
microcontroller depends on making sure it receives a steady 3.3V output.

The AMSI1117-3.3 is a voltage regulator that is used in Node MCU with a
dropout voltage of roughly 1.1V and a supply current of up to 800mA. It
effectively converts a 5V input to 3.3V, but it may have trouble with input
voltages lower than 4.4V as we are using a single cell. The current draw
may peak at 200-300mA in high-demand situations, such as when the
ESP8266 or ESP32 initiates Wi-Fi handling.



This makes it practical for bat agpllcatlons because

it can continue te provide ; 1y utput even when the battery

voltage is ts de& educes energy waste,

§ rall performance of
: S7AO233, which has a
with ultra-low noise and#a low dropout voltage of

0.2V, makm@ it Ide.’:‘l} MIC5205, which
has comparable per seful for designs with

Buck conve s for powering
IoT devi@e-éf, part vhere greater 1nput voltages
are available. Compared to LDOs, -,_'j.a ey offer higher efficiency of
almost 90% with reduced heat loss, which makes them suitable for
applications requiring significant current. Buck converters do
have a major disadvantage, they produce Electromagnetic
Interference (EMI), which can negatively affect the performance
of sensitive equipment and sensors.

In conclusion, choosing the right voltage regulator 1s essential to

ensuring the dependable operation of IoT devices that run on

batteries. Knowing how to use alternative battery configurations,

such as a single 3.7V Li-ion cell or two cells in series, can improve

the longevity and performance of 10T devices.
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Understanding Energy
Quality in Power Systems

“‘,.

The growing reliance on renewable energy sources like wind
afﬁa—sﬁlar power has brought new challenges to the stability
and reliability of power grids. Unllkéﬁradltloﬁ‘al power
sources, renewables are mternmttent and fluctuate, causing
variations in the power flow. As a re@qlt a new framework
called "energy quality" has emerged, focusing on.the stability
and consistency of power flows over time. This*con&cept is
crucial for ensuring grid stability and improving the
integration of renewable energy into modern power systems.
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Key Measures of Energy Quality:

To address the challenges posed by renewable energy,
several key measures have been developed to quantify
energy quality:

1. Average Power Level: This measure assesses the overall
consistency of energy availability from a renewable source
over a specific period. Maintaining a steady power output is
critical for grid stability.

2. Energy Spectrum: This examines how energy is distributed
across different frequency ranges in the power flow. It helps
analyze the effects of power fluctuations on system
performance and stability.

power flow ddviates from its average level. This measure is
essential forunderstanding the severity of fluctuations in the
power supply.|

! f
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4. Standard Power Deviation (SPD): SPD provides a statistical
analysis of power variations over time, helping grid operators
assess the degree of fluctuation and intermittence in
renewable power generation.

3. TotalTPow ow'_‘eErLDistortion (TPD): TPD gquantifies how much a




Methods for Improving Energy Qdality

--Several technologies and-methods-have been developed -
to improve- energy-quality in-power systems with high
renewable p‘enetr'ation.' One of the most -effective
solutions is the use of energy filters, which are-designed
to smooth out the power fluctuations ‘caused by
renewable energy sources: These filters Work'by storing -
EXCESS energy -during periods of “high output - and
releasing it during periods of low output, ensuring a more
consistent-energy flow to the grid

There are different types: of energy filters, including
Series-Energy Filters (SEF), Parallel Energy Filters (PEF),
and Hybrid Energy Filters (HEF). SEFs directly control the
output power, while ‘PEFs work by compensating for
fluctuations by adjusting the input and output power.
HEFs combine features of both SEF-and PEF, offéringa
more flexible approach to managing power flows and-:
Improving energy quality. |

Jowin Joseph AV
S7 ECE

-




Cybersecurity in the Digital Age:
Safeguarding Against Evolving
Threats

In today’s increasingly digitalized world,
cybersecurity has emerged as a vital
aspect of personal and organizational
safety. With the rapid growth of internet
usage and the proliferation of connected
devices, safeguarding sensitive
information and ensuring the integrity of
digital systems have become paramount.
This article delves into the essence of
cybersecurity, its “significance, common
threats, and best practices for individuals
and organizations. Cybersecurity refers to
the practice of protecting systems,
networks, and programs from digital
attacks. These attacks, often aimed at
accessing, altering, or destroying sensitive
information, disrupting normal operations,
or extorting money, have become more
sophisticated and damaging over time.
Cybersecurity encompasses a variety of
fields, including network security,
information security, application security,
and cloud security. As more critical
information and business processes move
online, the risks associated with cyber
threats have surged. A single successful
cyberattack can lead to severe financial
losses, reputational damage, and
regulatory  fines. For  individuals,
cybercrime can result in identity theft, loss
of personal data, and even direct financial
loss. Thus, implementing effective
cybersecurity measures is crucial not only
for large corporations but also for small
businesses and individuals.




Common cybersecurity threats include malware, phishing,
ransomware, man-in-the-middle (MitM) attacks, distributed
denial of service (DDoS) attacks, and insider threats. Malware,
such as viruses and ransomware, can infiltrate systems, steal
or destroy data, and hold it hostage. Phishing tricks users into
revealing sensitive information by posing as legitimate
entities, while ransomware encrypts data and demands
payment for its release. MitM attacks intercept and alter
communications between parties, often over unsecured
networks. DDoS attacks overwhelm networks with traffic,
causing disruptions, while insider threats stem from
employees or associates compromising security through data
theft or negligence

Protecting against cyber threats requires a multi-layered
approach. Start with strong password policies by using
complex, unigue passwords and updating them regularly,
with a password manager for convenience. Enable multi-
factor authentication (MFA) for an extra layer of security.
Keep systems and software updated to protect against
vulnerabilities. Encrypt sensitive data, both at rest and in
transit, to prevent unauthorized access. Lastly, educate
employees on phishing, social engineering, and security best
practices to minimize human errors.

Irin Sobhy N
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THE RISE OF AUTONOMOUS
VEHICLES: A GLIMPSE INTO
THE FUTURE OF
TRANSPORTATION

Autonomous vehicles (AVs) are rapidly
transforming the landscape of
transportation. With advancements in
artificial intelligence (Al), sensor
technology, and machine learning, self-
driving cars have transitioned from
science fiction to a viable solution for
improving road safety, reducing traffic
congestion, and reshaping urban mobility.
Autonomous vehicles use sensors, Al, and
V2X communication to perceive
surroundings, make decisions, and
interact with road infrastructure.

Benefits of Autonomous Vehicles

1. Enhanced Safety: AVs could significantly
reduce accidents caused by human error,
which accounts for about 94% of road
fatalities, according to the National Highway
Traffic Safety Administration (NHTSA).

2. Reduced Traffic Congestion: AVs can
communicate with one another to optimize
traffic flow, reducing bottlenecks and
improving fuel efficiency.

3. Environmental Impact: By driving more
efficiently and enabling car-sharing models,
autonomous vehicles could reduce emissions.
Furthermore, many AVs are being designed as
electric vehicles (EVs), further decreasing
their carbon footprint.

4. Increased Accessibility: For individuals who
cannot drive, such as the elderly or disabled,
autonomous vehicles offer greater
independence and mobility.

S.Economic Impact: The AV industry is
expected to create new jobs, especially in
software development, cybersecurity, and
maintenance, while revolutionizing

industries like logistics and ride-hailing.
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Challenges and Concerns

Despite the promising future of AVs, several challenges remain:

1. Regulatory and Legal Issues: Governments are grappling with how
to regulate autonomous vehicles, particularly regarding liability in
the event of an accident. Who is responsible when an autonomous
vehicle crashes—the car manufacturer, the software developer, or
the owner?

2. Ethical Dilemmas: Autonomous vehicles must be programmed to
make ethical decisions in complex scenarios, such as prioritizing
pedestrian safety to kiver the occupants in the car. These “trolley
problem?” situations are a significant hurdle for developers.

3. Cybersecurity: With cars increasingly connected to the internet,
they become vulnerable to cyberattacks. Ensuring robust
cybersecurity measures is critical to prevent malicious hacking.

4. Public Acceptance: Although autonomous vehicles promise many
benefits, public trust remains a significant barrier. Many consumers
are still wary of allowing Al to take full control of their driving.

The rise of autonomous vehicles marks a transformative shiftin
transportation. As technology advances and regulations evolve, self-
driving cars will become increasingly common, reshaping road
safety, urban planning, and the economy. In the future, fully
automated cities may emerge, with human-driven vehicles
becoming the exception.
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The

above-ground
systems -

pivotal
the
medium that must link

are
components n

. the earth with the vastness

of the universe for man to

explore: it. ... There . 'are
internal ~ communication
systems like television
transmissions and satellite
systems and external ones
like ground networks and
deep space
communieation systems.

This report is‘dedicated to

the sphere of ° space
relations, and their
_ importance, technology

used, and prospects are
put in consideration.

~ space.

THE COSMIC BOND IN VENTURING INTO f
. SPACE: SPACE COMMUNICATION SYSTEMS

The early years of space communication marked
the beginning of a revolutionary era, with
Sputnik 1’s launch in 1957 and Telstar 1’s debut
the '
telecommunications. The formation of JIntelsat’
in 1964 and NASA’s Tracking and Data Relay
Satellite: System “(TDRSS)
connectivity and continuous communication

in 1962 paving way  for . satellite °

enabled global

with spacecraft. Building on this foundation,
space telecommunication networks expanded,
notably with NASA’s Deep Spacé Network
(DSN) and the European Space Agency’s (ESA)
equivalent, which facilitated communication

' Wi_th distant spacecraft and supported historic: .

missions. These pioneering achievements laid the
groundwork for modern space communication
systems, bridging ‘the gap between Earth and
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‘-Space communication systems rely .on a network of .
. satellites and ground-based infrastructure to facilitate
" seamless data exchange. Three primary" types of
~ .satellites are utilized: geostationary satellites, ‘which
_maintain a fixed position ‘above the equator; po]_éir
“satellites, which orbit the Earth’s poles; and low Earth
“orbit (LEO) satellites, which circle the globe at altitudes
of around 1,200 miles. Ground stations equ1pped Wlth'_
large satellite antennas and tracking .systems - relay 4
signals to and from these satellites. T,r_anscewers,
comprising radio frequency (RF) and optical
‘communication systems, transmit and receive data.
. Finally; sophisticated signal processing techniques,
including demodulation, error estimation and decoding,
and encryption processes, ensure accurate and secure
data transmission, i
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