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CONSOLIDATED
MESSAGES
FOR MINDROID



Prof. G.S. Tomar
Chairperson
IEEEMPSection

UniversityStudentBranchonthesuccessfulpublicationofMINDROID—-Volume5,Issue
1.Thiseditionstandsasaremarkablereflectionofthe StudentBranch’'sunwavering
dedicationtoexcellenceinacademics,innovation,andprofessionaldevelopment.

I tisogreathonourandorivilegetoconveymyheartfeltcongratulationstathd EEKalinga

The enthusiasm, hard work, and originality demonstrated by the editorial board and
contributors have resulted in a publication that is both informative and inspiring.
MINDROIDservesasanexcellentplatformforhighlightingtheaccomplishments,ideas,
and creative pursuits of students while promoting the core values of [IEEE—technical
competence,professionalism,andinnovation.

lcommendtheStudentBranchforcontinuallyencouraginganenvironmentthatnurtures
curiosity, collaboration, and continuous learning. Through every issue, the magazine
motivatesreaderstoexploreemergingtechnologies,broadentheir perspectives,and
activelyparticipateinshapingthefutureofengineeringandtechnology.

Thispublicationexemplifiesthetalent,determination,andvisionofthenextgeneration
ofinnovators.Byshowcasingstudentachievementsandthoughtleadership,MINDROID
enhances the visibility of the Student Branch and contributes significantly to IEEE’s
missionofadvancingtechnologyforthebenefitofhumanity.

|l extend my sincere appreciation to the entire editorial team for their commitment,

creativity, and perseverance in bringing this edition to life. Your efforts continue to

elevatethestandardsofstudent-drivenpublicationsandinspireacultureofleadership
andinnovation.

| wish the IEEE Kalinga University Student Branch continued growth, greater
accomplishments, and many more successful editions of MINDROID in the years to
come.

With best wishes and warm regards,
Chairperson
IEEE Madhya Pradesh Section



Praveen Kumar Pemmasani
Senior Systems Programmer
City of Dallas, USA

Branchontheupcomingreleaseof MINDROID - Volume 5, Issue 1. lamdelightedto

knowthatthestudentbranchcontinuesitstraditionoffosteringinnovation,technical
excellence,andcreativity throughthisremarkable publication. MINDROID serves as a
valuableplatformwherestudentscansharetheirknowledge,showcasetheirideas,and
contributetotheever-evolvingworldofscience,engineering,andtechnology.

I tis my pleasure to extend my best wishes to the IEEE Kalinga University Student

Intoday’srapidlyadvancingtechnologicallandscape,initiativeslike MINDROID play a
significantrolein nurturing curiosity,encouragingresearch,andinspiring studentsto
thinkbeyondconventionalboundaries.Byprovidingopportunitiestopublishtechnical
articles,innovativeprojects,andcreativeinsights,themagazinenotonlyhighlightsthe
talentwithinthelEEEKalingaUniversity StudentBranchbutalsopromotesacultureof
continuouslearning,collaboration,andprofessionalgrowth.

| sincerely appreciate the dedication and hard work of the editorial board, faculty
mentors, contributors, reviewers, and volunteers who have invested their time and
effortinbringingthiseditiontolife.Theircommitmenttomaintaininghighstandardsof
qualityandknowledgesharingreflectsthetruespiritofEEEanditsmissionofadvancing
technologyforthebenefitofhumanity.

| am confident that MINDROID - Volume 5, Issue 1 will inspire readers, encourage
meaningful discussions, and motivate aspiring engineers and innovators to pursue
excellence in their academic and professional journeys. | extend my heartfelt best
wishestotheentirelEEEKalingaUniversityStudentBranchforthesuccessfulreleaseof
thiseditionandformanymoremilestonesintheyearsahead.MayMINDROIDcontinue
togrow as abeacon of knowledge, innovation, and inspiration for students and the
broaderengineeringcommunity.

Best Wishes,
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Dr. Rajeev Kumar
Chairman
Kalinga University

University Student Branch on the publication of MINDROID, Volume 5, Issue 1. This
achievement reflects the enthusiasm, commitment, and collective efforts of the
studentswhohaveworkeddiligentlytomakethiseditionasuccess.

I tiswithgreatpleasurethatlextend mysincerecongratulationstothelEEEKalinga

Overtheyears,MINDROID hasevolvedintoadistinguished platformthatencourages
the exchange of ideas, fosters intellectual engagement, and showcases innovative
thinking.Thearticlesandcontributionsfeaturedinthisissuedemonstratetheacademic
excellence, technical competence, and creative mindset of the student community
while offering valuable perspectives on contemporary technological developments
andscientificprogress.

The successful release of this edition is a result of the dedication, teamwork, and
determinationoftheeditorialboardandcontributors. Theireffortshaveensuredthat
MINDROID continues to serve as a source of inspiration, learning, and meaningful
discourseforreadersacrossacademicandprofessionaldomains.

I am confident that this magazine will further strengthen the culture of research,
innovationandknowledgesharingwithinthe EEEcommunityandoeyondSuchinitiatives
playavitalroleinnurturingfutureleaders,thinkers,andinnovatorswhowillcontribute
significantlytosocietythroughtechnology.lonceagaincongratulatethelEEEKalinga
UniversityStudentBranchonthiscommendableaccomplishmentandconveymybest
wishesforcontinuedgrowth,excellence,andsuccessinallitsfutureendeavours.



Dr. Sandeep Arora
Chancellor
Kalinga University
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University StudentBranchonthesuccessfulrelease of MINDROID, Volume 5, Issue 1.
Thispublicationstandsasaremarkablerepresentationofthepassion,creativity,and
dedicationdemonstratedbythestudentsinadvancingknowledgeandinnovation.

I t gives me great pleasure to extend my warm congratulations to the IEEE Kalinga

MINDROID has established itself as a respected forum for the exchange of ideas,
technologicalinsights, and scholarly contributions. With each edition, it continues to
promoteacultureoflearningandexploration,andthisissueisnoexception.Thediverse
andengagingcontentfeaturedhereinreflectstheever-evolvinglandscapeofscience,
technologyandengineeringwhileshowcasingtheremarkablepotentialofyoungminds.

Ihighlyappreciatethecollectiveefforts,perseverance,andvisionoftheeditorialteam
and contributors whose commitment has made this publication possible. Their work
notonlycelebratesacademicandtechnicalachievementsbutalsoencouragescritical
thinking,innovation,andprofessionalgrowthamongstudents.

Thisaccomplishmentis atestamenttothe strength of collaborationandthe pursuit
of excellence thatdefinesthe lEEE community. Through initiatives such as MINDROID,
studentsareempoweredtoshareknowledgejnspireothersandcontributemeaningfully
totechnologicaladvancement.lextendmysincerebestwishestotheeditorialboard,
authors,andthe entire IEEE Kalinga University Student Branch for thiscommendable
achievement.MayMINDROIDcontinuetoflourishasabeaconofknowledge,creativity,
andinnovation,inspiring future generations and making alastingimpactwithinand
beyondthelEEECcommunity.



Prof. Dr. R. Shridhar
Vice-Chancellor
Kalinga University

innovative ideas, impactful research, and emerging technological trends

within the IEEE community. The newly published Volume 5, Issue 1offers an
engagingcompilationoftechnical articles, [EEE activities, memberaccomplishments,
andinsightfulfeaturesthatshowcasetheintellectualexcellence andcreativity of our
studentmembers.

M INDROID has consistently evolvedinto adistinguished platform for presenting

Therelease of this edition reflects our shared commitment to promoting knowledge,
encouraginginnovation,andsupportingthecontinuousadvancementofscienceand
technology.Eachissuehighlightsthecapabilitiesofitscontributorswhilestrengthening
thecollaborativevaluesthatdefinethelEEEspirit.

lextendmysincerecongratulationstothelEEEKalingaUniversityStudentBranchfortheir
dedicationandsuccessinbringingthiseditiontopublication.MayMINDROIDcontinue
toeducate,inspire,andsetnewstandardsforstudent-ledexcellenceandinnovation
throughoutthelEEECOmmunity.



Dr. Sandeep Gandhi
Registrar
Kalinga University

dedication and perseverance in producing MINDROID. The enthusiasm, innovation,

andcollaborativespiritdemonstratedbytheeditorialteamandcontributorsdeserve
special recognition. Their efforts have culminated in a publication that exemplifies
academicexcellence,creativeexpression,andtheforward-thinkingvaluesupheldby
thelEEECOmmunity.

Iwholeheortedly commend the IEEE Kalinga University Student Branch for their

lencouragestudents,facultymembers,andthewideracademicfraternitytoexplore
MINDROID,contributetheirinsights,andbenefitfromthediverseideasandknowledge
itpresents.Themagazinecontinuestobeaninspiringplatformthatpromoteslearning,
stimulatesintellectualcuriosity,andshowcasesthesignificantimpactoftechnologyon
modernsociety.

On behalf of the institution, | extend my sincere congratulations and best wishes on
therelease of MINDROID, Volume 5, Issue 1.Mayitcontinuetothriveasacatalystfor
innovation,education,andmeaningfulexchangeofideasformanyyearsahead.



Dr. Vijayalaxmi, SMIEEE

Treasurer and WIE AG Chair,
IEEE MP Section

Branch Counsellor, IEEE KU SB
Director IQAC, Kalinga University

innovators,andresearcherstosharetheirperspectives,presentcreativework,

and contributetothe growing world of science andtechnology.Every edition
reflectsthededication,ingenuity,andacademicpassionofourstudents,supportedby
theguidanceandencouragementoftheirmentors.

M INDROID remains an inspiring platform that enables aspiring engineers,

This distinguished publication, developed through the collective efforts of the IEEE
KalingaUniversity StudentBranch,exemplifiesthe values ofinnovation, collaboration,
andscholarlyexcellencethatourinstitutionproudlyupholds.itstandsasatestamentto
whatcanbeachievedwhentalentdetermination,andacommonvisioncometogether
inpursuitofprogress.

lextendmyheartfeltcongratulationstotheeditoriaboardcontributorsandalimembers
ofthelEEEKalingaUniversityStudentBranchonthesuccessfulpublicationofMINDROID,
Volume 5, Issue 1.Yourdedicationenrichesouracademicenvironmentandmotivates
abroader community of learners and innovators. As we mark this achievement, let
uscelebratethehardworkbehinditandappreciatetheknowledgeandinspirationit
brings.MayMINDROID continuetoinform,motivate,andfosterexcellenceforyearsto
come.
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ATAL Online Faculty Development Program on
Advanced Functional Materials for Societal
Applications

e Start Time:05 "January202606:00P.M.IST
e End Time:10 "January202609:00P.M.IST

INDROID remains an inspiring
M platform that enables aspiring

engineers, innovators, and S Days Onie ATAL fcaly Bt 1L
researchers to share their perspectives, ;
presentcreativework,andcontributetothe
growing world of science and technology.
Every edition reflects the dedication,
ingenuity, and academic passion of our .
students, supported by the guidance and _‘uzﬂmﬁ“
encouragementoftheirmentors.

Poster of the Event

w10

This distinguished publication, developed During the Event
through the collective efforts of the '
I[EEE Kalinga University Student Branch,
exemplifies the values of innovation,
collaboration,andscholarlyexcellencethat
ourinstitutionproudlyupholds.ltstandsas
atestamenttowhatcanbeachievedwhen

talent,determination,andacommonvision
cometogetherinpursuitofprogress.

| extend my heartfelt congratulations to
the editorial board, contributors, and all
members of the IEEE Kalinga University
Student Branch on the successful e
publication of MINDROID, Volume 5, Issue - P LR
1. Your dedication enriches our academic r— § '
environment and motivates a broader =
community of learners and innovators. As
wemarkthisachievement,letuscelebrate
thehardworkbehinditandappreciatethe
knowledge and inspiration it brings. May
MINDROIDcontinuetoinform,motivate,and
fosterexcellenceforyearstocome.
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STEM Stall at Adarsh International School for “Sci-
Art Utsav 2025 Science & Art Exhibition - Anand
Mela"

e Start Time:10 "January202609:00A.M.IST
e End Time:10 "January202602:00P.M.IST

* Venue:AdarshinternationalSchool,NayaRaipur,Chhattisgarh

“Sci-Art Utsav 2025 Science & Art Exhibition — Anand Mela.” Thestallwassetup

byMr.PushprajGendre,Mr.AshwanKumarSahu,Mr.Piyush,andMr.Priyanshuto
promote STEM education and introduce students to emerging technologies through
interactivelearningexperiences.

KcIingoUniversityorganisedoSTEMStoIIotAdarshInternotionoISchooIduringthe

Visitors were engaged through live demonstrations of educational robots such as
CodeyRocky,mBot,CyberPi,and AvishkarRobot.Theteamexplainedbasicconcepts
of robotics, sensors, automation, and block-based coding using M-Block 5 software.
Interactive activities, including a buzzer game and VR headset experience, further
enhancedstudentparticipationandinterest.

Thestalreceivedarenthusiastiaresponsefromstudentsparentsandgueststhroughout
theevent.TheteamalsosharedinformationaboutKalingaUniversity’'sSTEMEducation
SummerCampsandotherlearninginitiatives.Theprogramconcludedwithinteractive
discussions and feedback sessions, successfully promoting hands-on learning and
technologicalawarenessamongyounglearners.

Event Poster The Stall
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Success Celebration of IEEE Kalinga University
Student Branch

e Start Time:21 s'January202611:00A.M.IST
e End Time:21 stJanuary202612:30P.M.IST

* Venue:MainBuilding,KalingaUniversity,NayaRaipur

to celebrate its remarkable achievement of receiving the IEEE India Council

Outstanding Student Branch Award and the IEEE Region 10 Exemplary Student
Branch Award.Theeventrecognisedthededication,activeparticipation,andcollective
effortsofstudentmembers,facultyadvisors,andbranchofficialswhosecontributions
ledtothisprestigiousaccomplishment.
The program began with awarm welcome to dignitaries, faculty members,and IEEE
studentmembers,followedbyanaddresshighlightingthesignificanceoftheawards.A
presentatiorshowcasedhdranch’smajotechnicalprofessionalpndutreachactivities

conductedthroughouttheyear,emphasising

their impact on student development and
community engagement. Faculty advisors

The IEEE Kalinga University Student Branch organised a Success Celebration

Poster of the Event

and branch representatives also shared . '
p. 5 5 =] / o
words of appreciation, acknowledging the &7 7 /J i
commitmentandteamworkdemonstratedby s T {;"7/
2leDrarine e T | e
themembers. IEEE K Ing the ellence o

alinga University Student Branch
OrganisedoythdEEKalingaduniversityStudent e rndiﬂcwn"ﬂOmsm';ﬁnﬂsmdemts
Branchincollaborationwith IEEE WIE AG, IEEE

AESS Chapter, and IEEE Computer Society
Chapter, the celebration concluded with a
vote of thanks and expressions of gratitude
to the Faculty Advisors, Branch Counsellor,
studentvolunteers,and members. The event
servedasamomentofprideandmotivation,

inspiring the branch to continue its journey
of excellence under the motto, “Advancing
TechnologyforHumanity.”

ranch Award
10 B S
l")mmplary Student Branch Award

\> i meds

Address by Dr. Vijayalaxmi




Bootcamp on Data Empowerment for Local
Innovation and Entrepreneurship

e Start Time:27 ""January202610:00A.M.IST
e End Time:31 stJanuary202603:00P.M.IST

* Venue:SeminarHall,KalingaUniversity,NayaRaipur
T heBootCamporfDatcEmpowermentor

Event Poster

LocallnnovationandEntrepreneurship”

was organised by the Internal Quality
Assurance Cell (IQAC), Kalinga University,
in collaboration with Unnat Bharat Abhiyan
(UBA), IIT Hyderabad, and the Institution’s
InnovationCouncil (IIC). Thefive-dayoffline
programwasconductedattheSeminarHall,
2"Floor,KalingaUniversity,NayaRaipur.

Theprimaryobjectiveofthebootcampwas
tocreateawareness abouttheimportance
ofdatainsolvinglocalproblems,promoting
innovation,andencouragingentrepreneurial . T
thinking among students and faculty - e
members.The eventfocused ontherole of e
data-driven decision-making in achieving
sustainable development and community
empowerment.

The boot camp featured a series of expert
lectures and interactive sessions delivered
by distinguished speakers from Kalinga
Universityandindustry.Someofthenotable
speakers included Dr. Vijayalaxmi Biradar,
Dr.Anupa Sinha, Dr.KamleshKumarYaday,
Ms.AakanshaSoy,Mr.MotiRanjanTandi,Ms.
RoheekKhan,Dr.AyazAhmedFaridiMs.Anjali
Kadao, Dr. Satvik Jain, Dr. Nishtha Sharma,
Dr.Kanchan Thakur, and Mr. Manav Gupta.
Their sessions covered topics related to
dataanalytics,innovation,entrepreneurship,

research methodologies, and community
development. Overall, the boot camp
provedtobeavaluablelearningexperience

that enhanced participants’ knowledge
of data empowerment, innovation, and
entrepreneurship while inspiring them to
contributetdocalandnationaldevelopment.
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IEEE MGA Award Ceremony

e Start Time:05 "February202607:30P.M.IST
e End Time:05 "February202608:30P.M.IST

receivingthelEEEExemplaryStudentBranchAward2025,aprestigiousrecognition

presentedbythelEEEMemberandGeographicActivities(MGA) StudentActivities
Committee. The award honours Student Branches that demonstrate excellence in
technical activities, professional development, leadership, membership engagement,
andcommunityimpact.inrecognitionofthebranch’soutstandingachievements,the
IEEE Kalinga University StudentBranchwasinvited to participateintheliverecording
ceremonyofthelEEEMGAStudentActivitiesAwards2025VirtualCeremony,heldon5
February2026.Notably,itwastheonlyStudentBranchfromindiaselectedtopresentits
accomplishmentsduringtheceremonybeforeagloballEEEaudience.

T he IEEE Kalinga University Student Branch achieved a remarkable milestone by

Representing the Student Branch, Piyush Srivastava, Chairperson of IEEE Kalinga
University StudentBranch,attendedtheliverecordingceremony andshowcasedthe
branch’skeyinitiatives,achievements,andcontributions.Thepresentationhighlighted
thebranch’seffortsinorganisingtechnicalprograms,leadershipactivities,professional
developmentevents,andcommunity-focusedinitiativesthathavecreatedmeaningful
opportunitiesforstudents.Therecognitionreflectsthededicationandcollectiveefforts
of the Student Branch officers, volunteers, members, faculty advisors, and university
administration.ReceivingthelEEE Exemplary StudentBranch Award andrepresenting
IndiaattheinternationalceremonystandsasaproudachievementforthelEEEKalinga
University Student Branch and reinforces its commitment to advancing technology,
fosteringleadership,andservingthecommunitythroughlEEE.

IEEE MGA Award Ceremony
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IEEE Awareness Session

e Start Time:24 "February202610:30A.M.IST
e End Time:24 "February202612:00P.M.IST

 Venue:SJMInstituteofTechnology(SJMIT),Chitradurga,Karnataka

withtheobjective of familiarising students withthe opportunities,resources,and

professionalbenefitsofferedby|EEE.The sessionwasled by Dr.Vijayalaxmi,who
providedvaluableinsightsintolEEE'sglobalpresenceanditssignificantroleinadvancing
technologyandsupportingtheprofessionalgrowthofstudentsandyoungengineers.

T heEEEAwarenessSessionwassuccessfullyconductedatSIMnstituteofTechnology

TheprogrambeganwithawelcomeaddressandanintroductiontolEEE,followedby
an informative presentation on the advantages of IEEE membership. Dr. Vijayalaxmi
highlightedvariousopportunitiesavailabletostudents,includingscholarships,awards,
accesstoglobalresearchresourcestechnicalpublicationsandprofessionalnetworking
platforms.ShealsoemphasisedtheimportanceoflEEEinfosteringtechnicalexcellence,
innovation,andcareerdevelopment.

Thesessionwitnessedactiveparticipationfromstudentswhoengagedenthusiastically
intheinteractivediscussionsandquestion-and-answersegment.Participantsgained
a deeper understanding of how IEEE can contribute to their academic journey, skill
development,andprofessionalaspirations.Theeventconcludedwithavoteofthanks,
expressinggratitudetothespeakerandattendees.Overall,the session provedtobe
highlyinformativeandmotivatingencouragingstudentstoactivelyexploreEEEnitiatives
andleverageitsresourcesforlearning,collaboration,andcareeradvancement.

Address by Resource Person
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IEEE Awareness Session

e Start Time:25 "February202610:30A.M.IST
¢ End Time:25 ""February202612:00P.M.IST

* Venue:NagarjunaCollegeofEngineering&Technology,Bangalore Karnataka

NagarjunaCollegeofEngineering&TechnologyBangalorewiththeparticipationof

80students.Theprogramwasorganisedtoprovidestudentswithacomprehensive
understandingoflEEE,itsglobalreach,andthevariousopportunitiesitofferstosupport
academic excellence, technicallearning, and professional development. The session
introduced participants to the significance of IEEE in connecting students with a
worldwidenetworkoftechnologyprofessionalsandresearchers.

T helEEEMembershipAwarenessandBenefitsSessionwassuccessfullyconductedat

During the session, students were informed about the numerous advantages of
IEEE membership, including access to technical publications, research databases,
conferencesworkshopsscholarshipsawardsandorofessionahetworkingopportunities.
ThespeakeralsohighlightedhowactiveinvolvementinlEEEactivitiescanhelpstudents
enhancetheirtechnicalexpertise,leadershipcapabilities,andindustryexposure.Real-
worldexamplesandinsightsweresharedtodemonstratethepositiveimpactoflEEEon
careergrowthandlifelonglearning.

Theeventwitnessedenthusiasticparticipationfromtheattendeeswhoactivelyengaged
in discussions and interacted during the question-and-answer segment. Students
gained valuable knowledge about the resources and platforms available through
IEEEand howthey can utilisethemtoachieve theiracademicandcareergoals.The
sessionconcludedwithavoteofthanks,leavingparticipantsmotivatedtoexplorelEEE
membershipandtake advantage ofitsdiverse opportunitiesforlearning,innovation,
andprofessionaladvancement.

Group Photograph Participants during the Event




We 7 3.0 - Magazine Launch

« StartTime:08 ™March202610:00A.M.IST
« EndTime:08 ™March202612:00P.M.IST

Women’'sDaypringingtogetherstudentsfacultymemberscontributorsandguests

tohonourwomen’sachievementsandcreativity.Theeventbeganwithanaddress
byPiyushSrivastava,ChairpersonoftheStudentBranch,KalingaUniversity,whospoke
abouttheimportance of celebrating women’s accomplishments and acknowledged
thecontributionsoflEEE IEEEWomeninEngineering(WIE),andthelEEEMadhyaPradesh
Sectioninpromotingequalitydiversityandempowerment.Thesessionalsoprovidedan
overview of WeddIfd as a platform dedicated to sharing ideas, experiences, and creative
works.Participantswereintroducedtothejourneyofthe publicationandits previous
editions,whichfocusedonthemesrelatedtopositivity, wellness,stressmanagement,
andself-development.

The online launch of Weddfd 3.0 was organised to commemorate International

SimpiKumari,ChairpersonofWIEAffinityGroup,|[EEEKalingaUniversityStudentBranch,
further addressed the audience, highlighting the role of inclusive and encouraging
communities in fostering confidence, leadership, and personal expression. A key
moment of the program was the official unveiling of Weddfd 3.0 in a digital flipbook
format.Theeditionshowcased?214articles,includingcontributionsfromauthorsacross
different countries, covering topics such as empowerment, well-being, and personal
development. The event concluded with a vote of thanks, recognising the support
of Dr Vijayalaxmiand appreciating the efforts of the editorial board, volunteers, and
organising team. Overall, the launch was a meaningful celebrationthatencouraged
creativityrecogniseddiversevoices,andpromotedthevaluesofinclusionandwomen’s
empowerment.

Poster of the Event The Editorial Team
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9-Day STEM Summer Camp on Al & Robotics

e Start Time:09 "March202609:50A.M.IST
* End Time:20 "March202611:15A.M.IST
e Venue:MMSchool,Nakti,Raipur

I[EEEKalingaUniversity StudentBranchincollaborationwithBDSEducationatMM

School,Nakti,Raipur.Thecampwasdesignedtointroduceschoolstudentstothe
fundamentalsofrobotics,coding,andartificialintelligencethroughanengagingand
hands-onlearningapproach.Throughouttheprogram,participantswereencouraged
to explore emerging technologies and develop essential problem-solving and
computationalthinkingskills.

T he9-DaySTEMSummerCamponAl&Roboticswassuccessfullyorganisedbythe

The camp commenced with introductory sessions on STEM concepts and sprite
programming, which helped students build a strong foundation in coding. As the
programprogressedparticipantsgainedpracticalexperiencewitheducationalrobotics
platforms such as Codey Rocky and mBot, enabling them to understand the real-
worldapplicationsof programmingandautomation.Interactiveactivitiesandguided
exerciseskeptstudentsactivelyengagedthroughoutthelearningprocess.

Advanced sessions focused on algorithm design, sequencing, pattern recognition,
and decision trees, introducing students to key concepts of artificial intelligence.
Participants also learned about data handling, classification techniques, and logical
decision-making processes, enhancing their analytical and critical-thinking abilities.
The structured progression of topics ensured a smooth transition from basic coding
conceptstomoreadvancedAl-relatedapplications.

The camp concluded with assessments and feedback sessions that evaluated
participants’ understanding and learning outcomes. A valedictory ceremony was
organised to recognise the efforts and achievements of the students, marking the
successfulcompletionoftheprogram.TheSTEMSummerCampservedasanenriching
platformfor nurturing technological curiosity and inspiring younglearnersto explore
thefieldsofartificialintelligenceandrobotics.

Event Poster Students Exploring Codey Rocky

&) 4IEEE Sdees

9-Days STEM Summer Camp On
Al & Robotics
o™ March - 20" March 2026
At MM School, Raipur
Organized by : 1EEE Kalinga University Student Branch

23



24

Students Exploring mBot
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STEM Champion Webinar

e Start Time:11thMarch202606:30A.M.IST
e End Time:11thMarch202608:00P.M.IST

EEE Kalinga University Student Branch proudly presented its activity, “Block Coding
I Bootcamp:Hands-on Training Workshop for Young Coders,” atthe STEM Champion

Webinar held on 11 March 2026. The presentation showcased the successful
implementationofthebootcampconductedatBharatMataSeniorSecondarySchool,
Naya Raipur, where school students were introduced to block-based programming,
robotics,andcomputationalthinkingthroughengaginghands-onSTEMactivities.The
session highlighted the objectives of the workshop, its planning,and implementation

approach, emphasising the role of Introduction to the Program by

experiential learning in making STEM Specialist Lynn Bowlby
educationmoreinteractive,accessible,and

effectiveforyounglearners.

The presentation also highlighted the
key learning outcomes of the bootcamp,
demonstrating how practical exposure to
coding and robotics can foster creativity,
logicalreasoning,problem-solvingabilities,
and innovation among students. The
webinar provided an excellentopportunity ek
to share the impact of the initiative with
the global STEM Champion community

-EE STEM Champion Program

and exchange ideas on advancing STEM Pra@en s
education.Therecognitionandopportunity
topresentthisactivityreflectedIEEEKalinga Showcase of the Bootcamp
University Student Branch’s continued by IEEE KU SB

commitment to inspiring young minds
andpromotingtechnology-drivenlearning
experiences.

Attendees of the Event
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STEM Demonstration at Bangur Public School, SRCP

e Start Time: 28™"March202610:30A.M.IST
e End Time:28 "March202612:00P.M.IST

* Venue:BangurPublicSchool, SRCP,Bharuwadih,BalodaBazar

Bharuwadih, Baloda Bazar, with the objective of introducing the concept and

benefits of establishing a STEM Laboratory and organising a STEM Summer
Camp.Theprogramaimedtopromoteexperientialandtechnology-drivenlearningby
exposingstudentsandeducatorstoinnovativeteachingmethodologiesthatintegrate
Science, Technology,Engineering,andMathematics. Thevisithighlightedthe growing
importance of STEMeducationin preparing younglearners for future academic and
professionalchallenges.

n demonstrationvisitwas successfully conducted atBangurPublic School, SRCP,

Thesessionfeaturedengagingdemonstrationsofhands-onSTEMactivitiesroboticsand
coding-basedapplicationsdesignedtofostercreativity,criticalthinking,andproblem-
solvingskillsamongstudents.Participantsactivelyinteractedwiththedemonstrations
and gained practicalinsightsinto the real-world applications of STEM concepts. The
interactivelearningexperiencesencouragedcuriosityandinnovation,showcasinghow
moderneducationaltoolscanenhanceclassroomlearningandstudentengagement.

Inadditiontothedemonstrations,guidancewasprovidedontheessentialinfrastructure
andresourcesrequiredforestablishingastructuredSTEMLaboratorywithintheschool.
Discussionswerealsoheldoneffectively planningandimplementingaSTEMSummer
CamptomaximisestudentparticipationandearningoutcomesTheprogramconcluded
withaninteractivefeedbacksession,allowingparticipantstosharetheirthoughtsand
clarifyqueries.Overall, theinitiativeservedasasignificantsteptowardstrengthening
STEMeducationandfosteringacultureofinnovationamongyounglearners.

Session at School Participants of the Event
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Celebration of Four Successful Years of IEEE Kalinga
University Student Branch

e Start Time:04 "April202610:00A.M.IST
e End Time: 04™"April202612:00P.M.IST

* Venue:MainBuilding,KalingaUniversity,NayaRaipur

marking four years of excellence, innovation, and active contribution to the

advancementoftechnologyandprofessionaldevelopment.Thecelebration,held
from10:00 AM to 12:00 PM, brought together enthusiastic student members and the
BranchCounsellortocommemoratethissignificantmilestoneinthebranch’sjourney.

T he [EEE Kalinga University Student Branch proudly celebratedits 4 " Anniversary,

The event commenced with a warm welcome and a brief overview of the Student
Branch’s achievements since its establishment on 04 ™ April 2022. A cake-cutting
ceremony followed, symbolising four successful years of growth, collaboration, and
accomplishment. The Branch Counsellor addressed the gathering, reflecting on the
branch’sprogressandencouragingstudentstoactivelyengageintechnicalactivities,
developtheirskills,andcontinueupholdingthevaluesandvisionoflEEE.

Thecelebrationalsoprovidedanopportunityformemberstointeract,sharememories
ofpastachievements,anddiscussfuturegoalsandinitiatives.Theeventconcludedona
positiveandinspiringnotewithexpressionsofgratitudeandarenewedcommitmentto
innovationteamwork.andexcellenceTheanniversarycelebrationservedasareminder
ofthebranch’sremarkablgourneyanditscontinueddedicationtoempoweringstudents
throughtechnologyandprofessionalgrowth.

Cake for the Event

Event Poster
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Event Celebrations
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Training Program on Robotics & STEM Education

o Start Time: 04" April202610:00A.M.IST
e End Time:14 "April202612:00P.M.IST

* Venue:SharnbasvaPublicSchool Karnataka

thelEEEKalingaUniversityStudentBranchatSharnbasvaPublicSchoolinahybrid

mode.Theprogramaimedtointroducestudentstothefundamentalsofrobotics,
programming,andSTEMlearningthroughinteractivesessionsandpracticalactivities.It
providedavaluableplatformforyounglearnerstoexploreemergingtechnologiesand
understandtheirreal-worldapplications.

T heTrainingProgramonRoboticsBlockCoding&STEMEducationwasorganisedby

During the training, students explored block-based coding, computational thinking,
and the basic principles of robotics. Using educational platforms such as mBot and
CodeyRocky,participantslearnedprogrammingconceptsincludingsequencing,logic,
loops,andalgorithmdevelopment.Hands-onexercises,codingchallenges,androbot-
controlactivities helped students gain practical experience while strengthening their
understandingoftechnologyandproblem-solving.

The program also featured STEM activities, mini-projects, and collaborative learning
exerciseshatncouragedcreativityteamworkjogicareasoningandanalyticakhinking.
Studentsactivelyparticipatedindiscussionsandproject-basedtasks,enhancingtheir
confidenceandtechnicalskills.Conductedunderthetheme“Robotics, Coding & STEM
Learning for Future Innovators,”thetrainingsuccessfullyinspired studentstodevelop
technicalcompetenciesandfosteredaninterestintechnology-driveninnovation.

Robotics Training Session Hands-on Coding Practice
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Summer camp on Robotics, Al & STEM Education

o Start Time: 239April202607:30A.M.IST
e End Time:05 "May202608:30A.M.IST

* Venue:AdarshVidyalaya,Mowa,Raipur

KoIingaUniversityStudentBronchinossociotionwithBharotDroneSystems(BDS)

Education at Adarsh Vidyalaya, Mowa, Raipur. The ten-day program aimed to
introduce school students to emerging technologies and promote interest in STEM
throughinteractiveandhands-onlearningexperiences.

T he Summer Camp on Robotics, Al & STEM Education was organised by the IEEE

During the camp, students explored the fundamentals of robotics, programming,
computational thinking, and artificial intelligence. Using educational platforms such
as Codey Rocky and mBot, participants learned visual programming, robot control,
algorithms,sequencing,andlogicalproblem-solving.Alsessionsintroducedconcepts
suchas patternrecognition, decision trees,and data classification, helping students
understandthepracticalapplicationsofartificialintelligence.

Theprogramincludedcodingchallenges,
mini-projects,andcollaborativeactivities
that fostered creativity, innovation,
teamwork, and analytical thinking. The
camp concluded with an assessment
and valedictory ceremony recognising
participants for their active involvement
and achievements. With the theme
“Exploring Innovation through Robotics,
Artificiallntelligence,andSTEMLearning,”
thecampsuccessfullyempoweredyoung
minds with future-ready technological
skills.

During the Event

Students during the Robotics Session Interactive Session




Physics and Chemistry Fun Factory

e Start Time:19 "May202610:00A.M.IST
e End Time:20 "May202601:00P.M.IST

* Venue:RegionalScienceCentre,Raipur

RegionalScienceCentre RaipurinassociationwithKalingauniversity NayaRaipur,

attheChhattisgarnRegionalScienceCentre.Designedtomakescienceengaging
andaccessible, thetwo-daycamp providedstudents withanexcitingopportunity to
explorefundamentalconceptsofPhysicsandChemistrythroughhands-onexperiments
and interactive learning experiences. The program encouraged students to develop
scientific curiosity whileconnectingclassroomknowledgewith practicalapplications.
Thecampbeganwithanintroductiontoitsobjectives,followedbyaseriesofchemistry-
based experiments and demonstrations. Participants performed activities such as
electrolysisofwaterpreparationofnaturalpHndicatorssoapmakingandobservations
of variouschemicalreactions.Throughthese experiments, studentsgained adeeper
understandingofscientificprincipleswhileenhancingtheirobservation,analytical,and
problem-solvingskills.Interactivediscussionsfurtherenrichedthelearningexperience
andencouragedactiveparticipation.

T he Physics & Chemistry Fun Factory camp was organised by the Chhattisgarh

The second dayfocused on physics concepts through experimentsinvolving electric
circuits,conductors,airpressure,combustion,andballoon-and-bottledemonstrations.
Students actively engaged in practical activities that helped them understand the
scientificprinciplesbehindeverydayphenomenaConductedunderthetheme’Learning
Science Through Hands-on Experiments and Discovery,"thecampsuccessfullyfostered
creativity,criticalthinking,andexperientiallearning,trulyreflectingitsmottoof “Igniting
Curiosity and Building Scientific Temperament Through Practical Learning.”

Air Pressure Indicator Model
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Waste to Wow Science

e Start Time:21 s*May202610:00A.M.IST
e End Time:22 "“May202601:00P.M.IST

* Venue: ChhattisgarnRegionalScienceCentre,Raipur

ChhattisgarhRegionalScienceCentreRaipurinassociationwithKalingauniversity,

Naya Raipur. The camp was designed to promote environmental awareness,
sustainability,andscientificinnovationamongstudentsbydemonstratingthepotential
of waste materials as valuable resources. Through engaging sessions and practical
demonstrations,participantsgainedinsightsintorecycling,resourceconservation,and
responsiblewastemanagementwhileunderstandingtheroleofscienceinaddressing
environmentalchallenges.

T he“"WastetowowsScience”SummerCamp2026wassuccessfullyorganisedbythe

Thecampfeaturedavarietyothands-onactivitieshatencouragedstudentstatransform
discarded materials into useful scientific models and creative products. Participants
designedprojectssuchaswaterlevelindicatorsusingrecycledmaterialsandexplored
theprinciplesofelectromagnetismthroughinteractiveexperiments.Creativesessions
included making lamps from waste paper, paper hangers, and greeting cards from
recyclable materials, allowing students to apply scientific concepts while enhancing
theircreativity,innovation,andproblem-solvingskills.

Inadditiontothepracticalactivities,studentsactivelyparticipatedinsciencegames,
quizzes,groupdiscussions,andanMCQ-basedassessmentfocusedonsustainability
andenvironmentalresponsibility.Theseactivitiespromotedteamwork,criticalthinking,
andawarenessofsustainablelivingpractices.Thecampconcludedwithavaledictory
session and certificate distribution ceremony, recognising the enthusiasm and
achievementsoftheparticipants.Overall,theprogramservedasaninspiringplatform
for fostering scientific curiosity, environmental consciousness,and a commitmentto
buildingacleanerandgreenerfuture.

Air Pressure Indicator Model
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18" IEEE International Conference on Computational
Intelligence and Network Technologies

» Start Date:ll "June20269:00A.M.PHT
* End Date:14 "June20265:00P.M.PHT
« Venue:PhilippineWomen’sUniversity,Manila,Philippines(HybridMode)

Communication Networks (CICN-2026) was successfully held at the Philippine

Women’'s University, Manila, Philippines. The conference brought together
researchers, academicians, industry experts, and students from across the globe to
discuss recent advancements in Computational Intelligence, Artificial Intelligence,
MachinelLearning,andCommunicationNetworks.

The 18 ™" |[EEE International Conference on Computational Intelligence and

Prof.Dr.VijayalaxmiBiradarfromKalingaUniversity,NayaRaipur,actively participated
inthe conference as a Plenary Speaker and Session Chair, delivering an expert talk
and chairing technical sessions.Inrecognition of her valuable contribution, she was
honouredwithaPlaqueofRecognitionandaCertificateofAppreciation.Theconference
providedanexcellentplatformforknowledgesharing,internationalcollaboration,and
promotinginnovativeresearchinemergingtechnologies.

On the sidelines of the conference
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Members from IEEE MP Section at the conference
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MarkingasignificantachievementforourStudentBranch,PiyushSrivastavaandPrajjval
Vyashave secured positionsinthe I[EEE MP Section SAC 2026. Theiraccomplishment
highlights the talent, leadership, and active engagement nurtured within our IEEE

community.
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&

Glraya Rai

Addingtothe branch’s achievements, Priyanshu Singh has been elected as Student
Chair-IndustryRelationsinthelEEEMPSectionSAC2026.Hisappointmenthighlights

thecalibreofleadershipemergingfromourStudentBranchanditsimpactatthesection
level.
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Game-Based Learning for Quality Education:

Promoting Motivation, Participation, and
Sustainability

Dr. Saroj Nayyar
Assistant Professor, Faculty of Education
Kalinga University

moremeaningful,theteachingmethodshouldbemoreactive,andlearnersshould

participote.Oneoftheseinnovativeprocticesis@ome—quedLeorning(GBL),whichis
basedontheuseofeducationalgamestofacilitatethelearningprocess.GBLincludes
learningobjectivesthataretiedtoactivities,whichprovidelearnerswithopportunitiesto
learnbyexploring,practising,andexperiencinginsteadofpassivelylistening.Increased
studentmotivationisoneofthebestpositiveaspectsofGame-BasedLearning.When
learning is presented with challenges, rewards and tasks and requires learners to
getinvolved in classroom activities, they naturally are more interested in doing so.
Educationalgamesgiveinstantfeedbackandhelpstudentsseehowtheyaredoingand
whattheyneedtoworkon.Consequently,studentsfeelmoreconfidentandmotivated
inpursuingtheirlearningobjective.GameBased-Learningalsopromotescollaboration,
communication,andproblem-solving.Theyfrequentlyworkcollaborativelywithothers
toaccomplishtasks,exchangeideasandmakedecisions,whichfosterscriticalsocial
andcognitiveskills.Theexperienceshelpstudentstodevelopagreaterappreciationof
sustainabledevelopmentandtheircontributiontoabetterfuture.

I ntoday’seducation,withtherequirementsofmoderneducation,educationshouldbe
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Agentic Al: The Rise of Autonomous Digital
Assistants

Nikhitha PH

Graduate, Electronics and
Communication Engineering
SJM Institute of Technology

fieldofintelligentsystems.UnliketraditionalAlmodelsthatrespondtoindividual

prompts,AgenticAlcanautonomouslyplan,reason,andexecuteasequenceof
taskstoachievespecificobjectives Byintegratinglargelanguagemodelswithmemory,
decision-makingcapabilities,andexternaltools, these systemsfunctionasproactive
digitalassistants.

Q gentic Artificial Intelligence (Al) represents a significant advancement in the

Recent developments have demonstrated the potential of Agentic Alin healthcare,
education, software development,andbusiness automation.Theseintelligentagents
cananalyseinformationmanageworkflows,generatereportsandprovidepersonalised
recommendationswithminimahumanintervention Asaresultproductivityissnhanced
whileprofessionalscanfocusonmorestrategicandcreativeresponsibilities.

Despite its advantages, Agentic Al introduces challenges related to transparency,
reliability,andethicaldecision-making.Researchersandindustryleadersareactively
workingtodevelopsafeguardsthatensureresponsibleandtrustworthydeployment.

As Al technology continues to evolve, Agentic Al is expected to redefine human-
computerinteractionbyenablingautonomoussystemstocollaborateeffectivelywith
people.Thisinnovationmarksatransformativesteptowardafuturewhereintelligent
agentsbecomeanintegralpartofeverydaylife.
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The Al Bubble: A Ticking Time Bomb?

Mr. Sandeep Roy
Assistant Professor
Kalinga University

investment, valuation, and hype. Billions of dollars are pouring into Al startups,

manyofwhichhaveyettogeneratemeaningfulrevenue.Thisrapidinflationofthe
Alsectorbearsstrikingsimilaritiestothedot-combubbleofthelate1990s—andthe
warningsignsarehardtoignore.

The artificial intelligence industry is experiencing an unprecedented surge in

Techgiantsare spending hundreds of billions on Alinfrastructure,data centres,and
chips,bettingeverythingonafuturethatmaynotarriveasquicklyaspromised.When
expectations outpace reality, bubbles burst. Overvalued companies collapse, jobs
vanish,andinvestorconfidenceevaporatesovernight.

Thedamagehowevercouldextendfarbeyondoalancesheets AburstingAlbubblemay
starve genuinely promisingresearchoffunding, settingbackmedicalbreakthroughs,
climatesolutions,andscientificdiscoverybyyears.Talentedengineersandresearchers
couldlosetheirpositions,scatteringexpertisebuiltoveradecade.

Worsestill,thepublicbacklashfromahigh-profile Alcollapsecouldtriggersweeping
regulationsthatstifleinnovationforageneration.

The Alrevolutionholdsreal promise —butunchecked hype andrecklessinvestment
riskturningatransformativetechnologyintothenextcautionarytaleof SiliconValley
excess.



Food Technology: Why Research and
Innovation Matter More Than Ever

Dr. Subarna Ghosh
Guest Faculty

: IGKV, Raipur

g

__4_—_‘_-__‘-__
ood is the foundation of human survival — and technology is transforming how
we grow, process, preserve, and consume it. In a world facing climate change,

populationgrowthandrisinghungerfoodtechnologyresearchisnolongeroptional.
Itisessential.

ModernfoodinnovationissolvingproblemsthattraditionalfarmingsimplycannotFrom
precisionfermentationproducinglab-grownproteinstoAl-drivencropmonitoringthat
maximizesyield,researchersarerewritingtherulesofagriculture.Thesebreakthroughs
reduce water usage, cut carbon emissions, and lower dependence on pesticides —
makingfoodproductionkindertotheplanet.

Foodtechnologyalsotacklesnutritiondirectly.Fortifiedfoods,bioengineeredcropsrich
invitamins,andfunctionalingredients arefightingmalnutritionindeveloping nations
whileaddressinglifestylediseaseslikeobesityanddiabetesinwealthierones.

Preservation innovation — smarter packaging, cold chain optimisation, and natural
preservatives—isslashingfoodwaste whichcurrentlyaccountsfornearlyone-thirdof
allfoodproducedglobally.

Perhapsmostcritically foodtechresearchbuildsresilience. Whenpandemics,droughts,
orsupply chainshocks strike,innovative food systems recover fasterand feed more
people.

Investingnfoodtechnologytodayisnotjustsmarteconomics—itisamorakesponsibility
towardfuturegenerations.



Next Generation Mobility Infrastructure for

Smart Cities

Dr. Anjum Nazir Qureshi
Assistant Professor
RCERT, Chandrapur

timesystemsandconstantconnectivity. Today,connectivityisnolongerjusta

backgroundservice;ithasbecomeanessentialpartofcityoperations.However,
existingcommunicationnetworksoftenfacechallengessuchaslimitedcross-border
roaming,unevencoverage,anddelaysinsupportingmodernmobilitysolutions.

Q s smart cities continue to grow, they are becoming more dependentonreal-

Thenextgenerationof mobilityinfrastructurewilldomuchmorethansimplytransfer
data.ltwillhelpautomateprocesses,improvecoordination,andincreasethereliability
oftransportationandcityservices.Futuremobilityplatformswillbedesignednotonlyto
connectdevicesbutalsotoensurethatsystemsworksmoothlyacrossdifferentcities,
countries,andchangingnetworkconditions.

To achieve this, smart cities will need connectivity systems that are flexible, secure,
and easy to manage. Important features will include strong security measures,
programmable network controls through APIs, real-time monitoring, diagnostic tools,
andautomaticswitchingbetweenmultiplenetworkproviders.

Inthefuturemobilityteamswilichooseconnectivitysolutionsthatcanmeetthegrowing
needsofsmartcitiesandsupportfutureinnovations.Smartcitiesoftomorrowwillnot
onlyhaveintelligentvehiclesbutalsoaconnectedecosystemwherepeople,services,
andinfrastructureworktogetherseamlessly.
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Al Based Crime Scene Reconstruction

Samiksha Nayyar
Forensic Professional
Central Forensic Science Lab, Bhopal

Artificial Intelligence (Al) and its ability to provide cutting-edge tools for crime

scene reconstruction. Al-based crime scene reconstruction is a technique that
uses machine learning, computer vision, and data-driven analysis to reconstruct a
crimescenebasedontheevidenceprovided.Datafromphotographs,video,witnesses,
physical evidence and spatial measurements is used to create accurate digital
representationsofcrimescenes.Alcanprocesslargeamountsofinformationquickly,
whichincreases accuracywhilereducing therisk of humanoversight. The use of 3D
modelling,laserscanning,drones,andvirtualrealitytechnologiesfurtherenhancesthe
reconstructionprocess,providingrealisticandinteractivevisualisations.Alcansimulate
differentscenarios and helpforensic professionals assess possible explanationsand
drawconclusionsthatarebasedonevidence.Furthermore, digitallyrecreatedcrime
scenescanbeusedasvaluablevisualaidsincourt, helpingjudgesandjuriesbetter
understand the complexinformation.In anerawhere technologyis rapidly evolving
andtransformingthefieldofforensicscience, Al-poweredcrimescenereconstruction
isbecomingapowerfultoolforimprovinginvestigative accuracy,aidingindecision-
making,andultimatelymakingthejusticesystemnmoreefficient.

T he field of forensic science is undergoing a transformation with the advent of
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Redefining Technical Education Through

Interactive Learning

Shreya Rai
Symbiosis University of Applied Sciences
Indore

L) BT

problem-solving. While these methods provide knowledge, they often fail to
keep students actively engaged. Today, moderntechnology is transformingthis
traditionalapproachthroughinteractivelearningexperiences.

T echnicaleducationhaslongreliedontextbooksstaticexplanationsandtheoretical

Instead of only reading concepts, students can now understand topics through
simulations,real-timevisualisation,andresponsivedigitalplatforms.Subjectssuchas
algorithms,networking,andoperatingsystemsbecomeeasiertograspwhenlearners
canobservehowsystemsbehaveandinteractdynamically.Thisshiftmakeslearning

morepractical,engaging,andeasiertoretain.

TheintegrationofAlondmodernwebtechnologiesisfurtherimprovingaccessibilityand
personalisationineducation.Interactiveplatformscannowadapttodifferentlearning
styleswhileprovidingamoreuser-friendlyexperienceacrossdevices.

Thefuture ofeducationisnotjustdigital;itisinteractive.By turning passivelearning
intoactiveparticipation,modernlearningsystemshavethepotentialtomaketechnical
educationmoreeffective,accessible,andmeaningfulforfuturegenerations.
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Neuromorphic Power Electronics: Hardware
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Artificial Intelligence (Al) and its ability to provide cutting-edge tools for crime

scene reconstruction. Al-based crime scene reconstruction is a technique that
uses machine learning, computer vision, and data-driven analysis to reconstruct a
crimescenebasedontheevidenceprovided.Datafromphotographs,video,witnesses,
physical evidence and spatial measurements is used to create accurate digital
representationsofcrimescenes.Alcanprocesslargeamountsofinformationquickly,
whichincreases accuracy whilereducing therisk of humanoversight. The use of 3D
modelling,laserscanning,drones,andvirtualrealitytechnologiesfurtherenhancesthe
reconstructionprocess,providingrealisticandinteractivevisualisations.Alcansimulate
differentscenarios and helpforensic professionals assess possible explanationsand
drawconclusionsthatarebasedonevidence.Furthermore, digitallyrecreatedcrime
scenescanbeusedasvaluablevisualaidsincourt, helpingjudgesandjuriesbetter
understand the complexinformation.In anerawhere technologyis rapidly evolving
andtransformingthefieldofforensicscience,Al-poweredcrimescenereconstruction
isbecomingapowerfultoolforimprovinginvestigative accuracy,aidingindecision-
making,andultimatelymakingthejusticesystemmmoreefficient.

T he field of forensic science is undergoing a transformation with the advent of
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Generative Al: Revolutionising Customer

Experience in Business

Sunit Singh M
BBA Student
Guru Nanak First Grade College, Bidar

ntherapidly evolvinglandscape of modernbusiness, theintegration of Generative

Artificialintelligence(Al)standsoutasagroundbreakinginnovation.Unliketraditional

analytics that merely interpret past data, Generative Al actively creates tailored
solutions, fundamentally transforming how companies interact with their clientelein
Modern

Today,businessesareleveragingthistechnologytoofferhyper-personalisedcustomer
experiences. E-commerce platforms and service providers employ Al-driven virtual
assistantsthatunderstandcontextnuanceandsentimentprovidingreal-timehuman-
likeresolutionstoinquiries.Thisinnovationgoesbeyondcustomersupport;itpredicts
consumer behaviour, allowing marketing teams to curate dynamic, individualised
productrecommendationsatscale Furthermore,GenerativeAlstreamlinesoperational
efficiency by automating routine administrative workflows, freeing up human capital
tofocusonstrategic,high-valueproblem-solving.Thissymbioticrelationshipbetween
humaningenuityandartificialintelligencefostersahighlyagilebusinessmodel

As we move forward, the competitive edge willinevitably belong to enterprises that
seamlesslyweaveGenerativeAlintotheircorestrategies.Thistechnologicalleapisnot
justasimpleoperationalupgrade;itisadefinitive paradigmshiftredefiningthevery
natureofvaluecreationandcustomersatisfactionintheglobalmarket.

56



Generative Al in Education: Revolutionising
Smart Learning

Dr. Anupa Sinha
HoD, Faculty of IT and Department of CS
Kalinga University

moreinteractive personalised,andaccessible.AltoolssuchasChatGPT,virtual
tutors, and intelligent content generators help students understand concepts
efficientlythroughreal-timeassistanceandadaptivelearningmethods.

G enerativeArtificiallntelligence(Al)istransformingeducationbymakinglearning

Onemajoradvantageof Generative Alispersonalisedlearning.Studentscanreceive

customisednotes,quizzes,andexplanationsaccordingtotheirlearningpace.Teachers
canalsouseAltopreparepresentations,assignments,andstudy materials,reducing

manualeffortandimprovingproductivity.

GenerativeAlsupportsonlineeducationandsmartclassroomsbyenablingautomated
translation,speechrecognition,anddigitallearningsupportsystems.Thistechnology
helps studentsfrom differentregions access quality education withoutgeographical
barriers.

However,responsibleuseofAlisessential.OverdependenceonAl-generatedcontent,
misinformation,andplagiarismareimportantchallengesthateducationalinstitutions
mustaddressthroughethicalguidelinesandawareness.

Inconclusion, Generative Alisrevolutionising smartlearning by enhancing creativity,
accessibility,andefficiencyineducation.Withresponsibleimplementation,Alhasthe
potentialtoshapethefutureofmoderneducationandempowerlearnersworldwide.
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The Role of Space Technology in Our Universe

Sunit Singh M
BBA Student
Guru Nanak First Grade College, Bidar

Usedto Design, Build,and Give Shape to Rockets. Space Technology helps usto

exploreandstudytheMoon,Planets,Satellites,Stars,Galaxies,andspacestations.
ThroughSpaceTechnology We CanUseMobilePhones,wecanusemobile phonesto
communicate with peopleinthe world and access the internet. Scientists use Space
Technology to Monitor Weather Conditions.In modern life, we use GPS for monitoring
mapsetcAnditoperatesWithTheHelpofSpaceTechnology.ThelndianSpaceResearch
Organisation uses space technology to detect mineral ores and provide information
aboutthem.Atpresent,SpaceTechnologyisusedformanypurposesandhasbecome
anessentialPartofmodernlife.

S pace Technology is a Branch of Science and Engineering. Space Technology is

TherearemanyapplicationsrelatedtoSpaceTechnology.SpaceTechnologyhelpswith
internetservices,mobilephones,predictsclimatechangeandstorms,andhelpspeople
findlocationsusing GPS.Anditalsohelpsinscientific study,andspacetechnologyis
also used in chemistry, like analysis or identifying organic molecules and inorganic
compoundspresentonplanets,andalsospaceallowsscientiststostudyhowcrystals,
metals, and chemical compounds form without the effect of gravity. Also, organic
chemistryexperimentsinspacehelpresearchersresearchandunderstandproteinsand
molecules, which canleadto better drugs. Space technology also provides a unique
environmentforstudyingquantumphenomena,helpingtodevelopquantumcomputers
andadvancedtechnologies.Usingspacetechnologywecalculatethedistancebetween
oneplanetandanotherplanet,etc.

Space technology plays the most important role in our life, country, and universe.
AccordingtolSROandNASAthemainscopeofspacetechnologyistoimprovehumanlife
andexplorespace.ltisusedforcommunication,navigation,anddisastermanagement.
Inthefuture,spacetechnologywillhelphumansexplorethemoon,Mars,theSun,and
other planets. Space technology is widely used in the advancement of science, like
Aerospaceengineering,andisusedtocommunicatewithsatellites,launchrockets,and
communicatewithspacestations.tisalsousedtocommunicatewithastronomers,and
spacetechnologyisalsousedtoattackwithmissiles.
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Zorawar: India’s Indigenous Light Tank for
Modern Warfare
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enhance combat capabilities in high-altitude regions such as Ladakh. Jointly

developedbyLorsen&Toubro(L&T)ondtheDefenceResecrchondDevelopment
Organisation(DRDO JundertheMakeinndidinitiativejtrepresentsomajoradvancement
inindia’sdefencetechnology.

T he Zorawar is anindigenous light tank being developed for the Indian Army to

Weighingaround25tonnes,Zorawarisequippedwithal05mmgun,advancedfire-
controlsystems,andexcellentmobility.ComparedtotheheavierT-90Bhishma,which
weighsabout46.5tonnes,Zorawarislighterfaster,andeasiertodeployinmountainous
terrain.WhiletheT-90offersgreaterarmourandfirepower,Zorawarexcelsinagilityand
rapidresponse.

Thetankisexpectedtosignificantlyinfluencemodernwarfare,wherespeed, mobility,
andadaptabilityarecrucialltslightweightdesignenablesquickdeploymentimproved
manoeuvrability, and reduced logistical challenges. Zorawar will strengthen India’s
bordersecurity,enhanceoperationalreadiness,andpromoteself-relianceindefence
manufacturing,makingitavitalassetforthefuturebattlefield.
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Molecular Dynamics Simulation in Civil

Engineering: Recent Innovations
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Molecular dynamics (MD) simulation has emerged as a transformative tool in civil
engineering, particularly for understanding cement and concrete behaviour at the
nanoscale.RecentresearchdemonstrateshowMDmethodsarebeingintegratedinto
multiscalestudiesofconcretecompositesgnablingengineerstoinvestigatemechanical
properties and structural characteristics of hydration products with unprecedented
precision.




One notable application involves modelling bitumen and asphalt binder ageing
processesMDsimulationsnowallowresearcherstoexaminehowoxidativeandthermal
ageingaffectbinder properties atthe molecularlevel,informing the development of
moredurablepavementmaterials.Keyinnovationsdrivingthisprogressinclude:

* Machinelearningintegration —Accelerating simulationsandimprovingforcefield
accuracy

« Multiscale modelling — Bridging atomic-level insights with macroscopic material
behaviour

« High-performance computing — Enabling larger, longer simulations of complex
cementitioussystems

These advances address longstanding challenges in predicting concrete durability,
crack propagation, and chemical degradation. As computational power continues
to grow, MD simulation is poised to become essential for designing next-generation
construction materials with optimised performance and sustainability. By providing
unprecedentedinsightsintomaterialbehaviourattheatomicscalemoleculardynamics
simulation is transforming the way civil engineers understand, design, and optimise
constructionmaterials.ltsintegrationwithmachinelearning, multiscalemodelling,and
high-performance computing is paving the way for more durable, sustainable, and
resilient infrastructure systems, ultimately contributing to the development of next-
generationcivilengineeringsolutions.

The future of molecular dynamics simulationin civilengineering is highly promising.
AscomputationalresourcescontinuetoadvanceandAl-drivensimulationtechniques
matureMDisexpectedtobecomeastandardtoolformaterialdesignandperformance
optimisation.Emergingresearchareasincludeself-healingconcrete,smartmaterials,
carbon-neutral cement systems, 3D-printed construction materials, and nano-
engineeredinfrastructurecomponents.



Carbon Footprint Reduction Using

Sustainable Construction Materials
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necessitatingurgentadoptionofsustainablebuildingmaterialsThisarticleexplains
thecarbonreductionpotentialofalternativeconstructionmaterialscomparedto
conventionaloptions.

T heconstructionindustrycontributesapproximately39%ofglobalcarbonemissions,

Recent developments in sustainable materials demonstrate significant emission
reductions. Cross-laminated timber (CLT) stores carbon while replacing steel and
concrete,reducingembodiedcarbonbyupto75%inmid-risestructures.Geopolymer
concrete, utilisingindustrialwasteproductslikeflyash,achieves 80%loweremissions
thanPortlandcementwhilemaintainingcomparablestrengthcharacteristics.Recycled
steelreducesenergyconsumptionby74%comparedtovirginsteelproduction.

Bio-based materials show particular promise. Hempcrete provides carbon-negative
construction through atmospheric CO2 sequestration during plant growth, while
mycelium-based composites offer biodegradable alternatives for insulation and
structural components. Bamboo, with its rapid growth cycle and tensile strength
exceedingsteel,presentsopportunitiesforstructuralapplicationsinseismicallyactive
regions.
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Artificial Intelligence (Al) and Machine Learning (ML) are revolutionising sustainable
concrete design. Predictive algorithms help optimise material proportions while
minimising embodied carbon. Al-assisted design reduces the need for extensive
laboratory testing, saving both resources and energy. Implementation challenges
include higher initial costs, limited supply chains, and regulatory barriers. However,
lifecycleassessmentsrevealcostparitywithin7-10yearsthroughreducedoperational
emissionsPolicyinterventionsjncludingcarbonpricingandgreenbuildingcertifications,
accelerateadoptionrates.

Future research should focus on optimising material combinations, developing
standardised testing protocols, and quantifying long-term carbon sequestration
potentialinbio-basedmaterials.Recentinnovationsincarbonfootprintreductionare
reshapingthefuture of concrete construction.Theintegration oflow-carbonbinders,
geopolymertechnology,carboncapturesystems,nano-materialsmoleculardynamics
simulation, artificial intelligence, and smart construction practices offers substantial
opportunitiesforreducing greenhouse gas emissions. These advancementsnotonly
improve sustainability but also enhance the durability, performance, and economic
viability of modern infrastructure. As research continues to evolve, the construction
industryismovingclosertoachievingnet-zeroandcarbon-neutralconcretesystems
thatsupportglobalclimategoalsandsustainabledevelopment.

63
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systemsduetothewidespreadintegration of renewable energy sources, power

electronicconvertersandsensitiveelectronicequipmentlssuessuchasharmonics,
voltage sags, swells, flicker, and transient disturbances can adversely affect system
reliabilityandoperationalefficiency.

P ower quality has emerged as a significant concernin modern electrical power

Artificialintelligence (Al) andMachinelLearning (ML) arerevolutionisingpowerquality
monitoringandimprovementbyenablingintelligentanalysisoflargevolumesofreal-
timedata.AdvancedMLalgorithms,includingArtificialNeuralNetworks (ANN),Support
VectorMachines(SVM),andDeeplearningmodels,canaccuratelydetectclassify,and
predict power quality disturbances. These techniques facilitate faster faultdiagnosis
andsupportproactivemaintenancestrategies.

Al-basedcontrolsystemsalsoenhancetheperformanceofmitigationdevicessuchas
ActivePowerFilters(APFs),STATCOMSs,andUnifiedPowerQualityConditioners(UPQCs).
By continuously adaptingtochanging system conditions, theseintelligentcontrollers
effectivelyreduceharmonicsandimprovevoltageregulation.

Theintegration of Aland MLwith smartgridtechnologiesis paving thewayfor self-
healing and adaptive power systems. As electrical networks become increasingly
complex,intelligentsolutionswillplayacrucialroleinensuringsuperiorpowerquality,
reliability,andenergyefficiency.
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Literature and Its Evolution Over Time
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fromthemedievalperiodtothecontemporaryera,reflectingchangingsocial,

cultural,andpoliticalrealities.EarlywomenwriterssuchasJulianofNorwich
and Margery Kempe expressed their experiences primarily through religious and
autobiographical narratives, often constrained by patriarchal norms. The eighteenth
century witnessed the emergence of women novelists like Fanny Burney and Jane
Austen,whoexploreddomesticlife,genderexpectations,andsocialrelationshipswith
subtle critique.During the nineteenth century, writers such as Charlotte Bronté&, Emily
Brontég, Elizabeth Gaskell, and George Eliot expanded literary themes by portraying
women'’s inner lives, education, and struggles for autonomy. The twentieth century
marked a significant shift with Virginia Woolf's call for intellectual freedom and a
“roomofone’sown,”whilewriterslike DorisLessing, ToniMorrison,and AngelaCarter
challenged traditional narratives and addressed issues of identity, race, class, and
sexuality. Contemporary women writers, including Zadie Smith, Hilary Mantel, and
Bernardine Evaristo, employ diverse narrative techniques and global perspectives
to examine intersectional experiences. Over time, women’s writing has evolved from
marginal and restricted expression to a powerful literary force thatreshapes canon
formation,questionssocialinequalities,andenrichesEnglishliteraturethroughdiverse
voices,innovativeforms,andcriticalengagementwithhumanexperience.

Women’swritinginEngIishliteroturehasundergoneoremcirkobletrcmsformotion
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Farming Through Data and Connectivity
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challenges,includingclimatechange,waterscarcity,risingproductioncosts,and

increasing food demand. To address these issues, Smart Agriculture powered
bythelnternetofThings (IoT)istransformingtraditionalfarmingintoamoreefficient,
data-driven,andsustainablepractice.

Q gricultureisthebackboneofmanyeconomies,yetfarmerstodayfacesignificant

loT refers to a network of interconnected devices that collectand exchange datain
realtime.In agriculture, sensors placed in fields monitor soil moisture, temperature,
humidity,nutrientlevels,andweatherconditions.Farmerscanaccessthisinformation
through mobile applications, enabling them to make informed decisions regarding
irrigation fertilisation,andcropprotection.OneofthemostimpactfulapplicationsofloT
issmartirrigation.AccordingtoLorenzoandAbenavolietal.(2004) precisionirrigation
technologies can significantly improve water-use efficiency by delivering water
accordingtocroprequirements.Morerecently,a2026 studypublishedinSustainable
Computing: Informatics and Systems reported that loT-based irrigation systems
achievedupto45%watersavingswhileimprovingcrop managementefficiency.This
isparticularlyimportantbecausetheFoodandAgricultureOrganisation (FAO) reports
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thatagricultureaccountsfornearly70%ofglobalfreshwaterconsumption.Bysupplying
wateronlywhencropsneeditsmartirrigationreduceswastageandconservesvaluable
resources.

SeveralsuccessfulimplementationsdemonstratethepotentialofloTinagriculture.In
India, the ICAR—NationalResearch CentreforBanana (NRCB) hasintroduced sensor-
based irrigation and smartphone-enabled monitoring systems that help banana
farmersoptimisewateruseandidentifydiseasesatanearlystage.Similarly,farmers
instatessuchasPunjabandHaryanaareincreasinglyadoptingdronetechnologyto
monitor crop health, detect pestinfestations,and assessnutrientdeficienciesbefore
visibledamageoccurs.

Research by Wolfertetal. (2017) highlights thatsmartfarming technologiesimprove
decision-makingbyutilisinglarge-scaleagriculturaldataThesesystemsenablefarmers
topredictcropdiseases,optimisefertiliserapplication,andimproveoverallproductivity.
FurthermoreloT-basedmonitoringreducesunnecessaryuseofpesticidesandfertilisers,
makingfarmingmoreenvironmentallysustainable.Astheglobalpopulationcontinues
togrow,foodsecuritywillbecomeanincreasinglycriticalchallenge.SmartAgriculture
andloTprovideapromisingsolutionbycombiningtraditionalfarmingknowledgewith
modern technology. Through real-time monitoring, efficient resource utilisation, and
data-drivendecision-making,theseinnovationsarehelpingbuildamore productive,
sustainable,andresilientagriculturalfuture.
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breakthroughsspanningartificialintelligence, robotics, biotechnology,andclean

T heyear2026isshapinguptobeadefiningmomentintechnologicalhistory,with
energy.

ThemosttransformativeshiftishappeninginAl.Thebiggestchangeisthemovefrom
single-purposechatbotstomultiagent systems—autonomousAicapableofexecuting
complexbusinessprocesseswithminimalhumaninputEnterprisesarerapidlyadapting,
with 80% of leading companies embracing Al-driveninnovation tools, fundamentally
transformingproductdevelopmentandmarketexpansion.

In robotics, the numbers are staggering. Global shipments of humanoid robots are
projectedtogrowbyover700%in2026,asPhysical Albringsintelligencetologistics,
manufacturing, and autonomous systems that can adapt dynamically to their
environments.

Biotechnologyisenteringboldnewterritory.In2024,babyKJbecamethefirstperson
toreceiveapersonalised“baseediting”treatmentthatcorrectedageneticmutation
responsibleforhisraredisorder —abreakthroughnowinspiringanewwaveofgene
therapies.

Meanwhile,sodium-ionbatteriesarerollingoffproductionlinesandcommercialspace
stations are scheduling their firstlaunches, signalling that 2026 is not just a year of
ideas—it'stheyearthesetechnologiesbecomeirreversiblerealities.

Thefutureisn'tcoming.lt’'salreadyhere.
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native platforms—security systems built from the ground up with Alembedded

in every layer, rather than traditional tools retrofitted with Al features. Unlike
conventional systems, Al-native platforms learn continuously, automate decision-
making,andstrengthenthreatdetectionandresponseatmachinespeed.

T hemosttransformativeinnovationincybersecuritytodayistheemergenceofAl-

Thisinnovation addresses a critical shift: cybercriminals now leverage Generative Al
and Agentic Altolaunch sophisticated, automated attacks at unprecedented scale.
Attackersconductroughly36,000maliciousscanspersecond,makinghumansecurity
teamsunabletotrackallboreachedsurfacesAl-nativesystemscounterthisbyanalysing
terabytesofnetworktrafficanduserbehaviourinreal-time,surfacinganomaliesthat
rule-basedsystemsmiss.

Additionalbreakthroughinnovationsincludequantum-resistantalgorithmsdesignedto
protectsensitivedataagainstfuturequantumdecryptioncapabilities,andconfidential
computing essential for protecting data moving across clouds and edge devices.
Companiesareshiftingfromreactiveresponseto pre-emptive defence,usingAland
autonomousagentstoneutralisethreatsbeforetheymaterialise.

AsAkescalatesattackspeedandscopedefendersmustharnessAligentstosupercharge
securityoperations—creatinganAl-drivenbattlefieldwheremachine-speeddefenceis
nolongeroptionalbutessential.
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A New Revolution in the Field of Education
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rtificialintelligence(Al)

ThepresentageisaneroofscienceandtechnologyInthismodernworldArtificial

Intelligence(Al)hasbroughtremarkablechangestoeverysphereofhumanlife.
Particularlyinthefieldofeducation,Alhasemergedasanewrevolution.Thistechnology
isplayingasignificantroleinenhancingstudents’thinkingabilities,understanding,and
creativity.

Through Al, students receive learning materials according to their interests, abilities,
and needs. As aresult, the learning process becomes simpler, more engaging,and
moreeffective.Studentscanfindimmediatesolutionstotheirqueriesandunderstand
complex topics with greater ease. Consequently, their confidence and enthusiasm
increase,enablingthemtoperformattheirhighestpotential.

Todaymanychallengesandcomplexitiesineducationarebecomingeasiertcovercome
withthehelpofAlltservesasareliablecompanionandguideforstudents.JustasLord
KrishnaguidedArjunaontherightpathintheMahabharata,Alishelpinglearnersgain
knowledge,information,anddirection,leadingthemtowardprogressandsuccess.

Alisnotmerelyatoolforacquiringknowledge;itappearstobeamagicalwandthat
brightensthe future of students.|ltconnects the younger generation withinnovation,
creativityandmodernskills,preparingthemtocompetesuccessfullyatthegloballevel.

In conclusion, Artificial Intelligence has initiated a new revolution in the field of
educationByimprovingstudents’qualityoflearning,subjectunderstanding,andoverall
competence,itisguidingthemtowardabrighterfuture.ltscontributionwillcontinue
toplayavitalroleinmakingeducationmoreadvanced,effective,andinclusiveinthe
yearstocome.
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LSS (DeepLearningSuperSampling)isareal-timedeeplearningandupscaling
technology developed by NVIDIA. It is used in modern games for improving

the real-time game experience. In this, the game renders in lower resolution
(720p,1080p,1440p) butisupscaledandreconstructedintohigh-resolutionimages (4
K)byusingAlmodels.Itgiveshigherframeratesandenhancedimagequalitywithray
tracing.ButitonlycomesinNvidia’sRTXseriesGPUs.

TheconceptofDLSSstartswiththeGeForceRTX20seriesGPUsInSeptember2018Nvidia
launchedtheGeForceRTX20seriesandaddedtheDLSSwordasafeature. Atthattime,
itcameinfewer Gameslike Battlefield V,Metro Exodus, etc., because the algorithms
hadtobetrainedoneachgameonwhichitapplies,buttheresultswerenotasgood
asexpected.InApril2020,NvidiareleasedtheimprovedversionofDLSS,whichisnamed
DLSS2.0.ItisavailablewithafewgameslikeControl,Wolfenstein:Youngblood,etc..and
lateritcomeswithmorenewgamesandgameengineslikeUnrealEngineandUnity.
Overtime, NvidiareleasesDLSS3.0,DLSS3.5,DLSS4.0,etc.Atpresent, thelatestversion
of DLSSisDLSS 4.5. It provides dynamic multi-frame generation,whichcangenerate
Framesupto6xtheamountofGeForceRTX50seriesGPUs.
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create value in the modern economy.Itinvolves the integration of advanced

technologies such as Artificial Intelligence (Al), Cloud Computing, Big Data
Analytics,andthelnternetofThings(loT)intobusinessprocessestoimproveefficiency
andinnovation.

D igital transformation is redefining the way businesses operate, compete, and

Organisations are increasingly adopting digital solutions to automate routine
operations, enhance customer engagement, and support data-driven decision-
making. Technologies such as Customer Relationship Management (CRM) systems,
digitalpaymentplatforms,ande-commerceapplicationshavesignificantlyimproved
business performance and customer experience. Moreover, data analytics enables
companies toidentify market trends, understand consumer behaviour,and develop
effectivebusinessstrategies.

Digital transformation also promotes organisational agility by facilitating remote
collaboration, faster communication, and continuous innovation. Businesses that
embracedigitaltechnologies can quickly adaptto changing market conditions and
maintainacompetitiveadvantage.

Inconclusion,digitaltransformationisnolongermerelyatechnologicaladvancement
but a strategic necessity for sustainable growth. By leveraging digital technologies,
organisationscanenhance productivity,improve customer satisfaction,and achieve
long-termsuccessintherapidlyevolvingdigitallandscape.
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Me Hours: Prioritising Self-Care
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ntoday’s fast-paced world, taking time for yourself—Me Hours—is essential. These
I aremomentsdedicatedsolelytorelaxationandself-care, helpingtoreducestress,

boostfocus,andimproveoverallwell-being.Simpleactivitieslikereading,walking,or
meditatingcanmakeabigdifference.ToincorporateMeHours,startsmall,schedule
themasnon-negotiable,andexperimentwithdifferentactivities.PrioritisingMeHours

notonlyenhancesproductivitybutalsostrengthensself-awarenessandrelationships.

Inaworldthatvalues constanthustle,rememberthatself-careisjustasimportant.
Maketimeforyourself—youdeserveit!
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cellstoexploreanewformofcomputing.Insteadofdependingonlyonsilicon

chips, researchers grow tiny clusters of neurons called brain organoids and
connectthemtoelectronic systems.Theseliving cellscanreceive signals, gradually
adaptandrespondtothemmuchlikethe humanbrainlearnsfromexperience.The
nextrevolutionincomputingmaynotbemanufactured,butgrown.

O rganoidintelligenceisanemergingfieldwherescientistsuselab-grownbrain

Thisinnovationmattersbecausemodernartificialintelligencerequiresahugeamount
ofenergyandpowerfulhardware.Biologicalneuronsarenaturallyefficient;thehuman
brainperformscomplextasksusingfarlessenergythanmanyadvancedcomputers.If
scientistscanunderstandandcontrolorganoid-basedsystems,theymayhelpcreate
low-powerandadaptivecomputingmodelsforthefuture.

Organoid Intelligence can also support medicalresearch by helping scientists study
brain diseases, test medicines, and understand learning and memory more deeply.
However, it also raises ethical questions. Since these systems use living neural cells,
researchersmustensuretheyarenotconsciousorcapableofsuffering.

Today, organoid computers are only beginning. Tomorrow, they may remind us that
intelligenceisnotlimitedtometalandcode butcanalsogrowfromlifeitself.
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unexpected failures. These monitoring systems improve safety, productivity,

andmaintenanceplanning.However,mostofthemdependonbatteries,which
requireregularreplacementandmaintenance.Asindustriesbecomemoreautomated,
managing a large number of battery-powered sensors can become costly, time-
consuming,andinefficient.

M odern industries use sensors to continuously monitor machines and prevent

Energy harvesting offers a smarter alternative. Instead of relying only on batteries,
smallamountsofenergyavailableinthesurroundingenvironmentcanbeconverted
into useful electrical power.Industrial machines naturally generate vibrations during
operation,andthisenergycanbeusedtopowerlow-energymonitoringdevices.

One promisingideais aself-powered watcher system. Acompact module harvests
vibrationenergy and storesitin a supercapacitor. It continuously monitors machine
conditionswhileconsumingminimalpower.Whenunusualvibrationsaredetected,the
systemcanactivatedetailedmonitoringandsendalertswhenrequired.

Such innovations can support sustainable Industrial IoT applications, reduce
maintenanceefforts,andimproveefficiency.

Sometimes, the energy needed to protect a machine is already hidden within the
machineitself.

75



Al in Education: Benefits, Risks and
Strategies for Equitable Adoption

Dr. Anita Verma

IQAC Coordinator & Assistant
Professor, Department of Physics,
Faculty of Science

Kalinga University

grading,andpoweringadaptivetutoringsystemsthattailorinstructiontoeach

student’space.Thesetoolsimprovedaccessduringthepandemicandcontinue
to supportremote and hybrid learning for learners, parents, and educators. Benefits
includeincreasedaccessibilityforstudentswithdisabilities,creativeexpressionthrough
generativeAlandtimesavingsforteachersonadministrativetasks.

Q | is reshaping education by delivering personalised learning, automating

However rapidAladoptioncarriessignificantrisks.Privacyconcernsariseasplatforms
collect sensitive student data, while ethical issues include potential misinformation,
overrelianceonalgorithms,andexposuretobiasedorharmfulcontent.inherentbiases
in training data can perpetuate inequities, and “techno-ableism” may marginalise
students who need human support. Socio-economic disparities in device access,
connectivity,and high-quality Altools threatento widenthe digital divide, especially
betweenunderservedandwell-resourcedschools.

Equitableadoptionrequiresdeliberatestrategies.Policymakersshouldestablishethical
frameworksthatprioritiseinclusion,ensuretransparentAlusageguidelines,andprotect
student privacy. Schools must investin comprehensive, ongoing teacher training so
educators can confidently integrate Al while maintaining educational integrity amid
commercial pressures. Curricula should include Al literacy—teaching students how
algorithmsworkhowtorecognisebias,andhowtousetoolsethicallywithoutcheating.
Finally,governments anddistricts should monitorequity gaps, subsidise devicesand
connectivity for low-income students, and promote culturally responsive Al systems
thatreflectdiverselanguagesandcontexts.BybalancingAl'stransformativebenefits
withrigoroussafeguards,educationcanbecomemoreinclusive,adaptiveandfairfor
alllearners.
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efficientplatformformanagingcloud-nativeapplications.Traditionalkubernetes
automatesdeployment,scalingandmanagementofcontainers butAl-powered
enhancementsaretakingautomationtothenextlevel.

D rtificial Intelligence (Al is transforming Kubernetes into a smarter and more

ModernAl-driverKubernetesplatformscanpredictresourcerequirementsautomatically
optimiseworkloads,anddetectanomaliesbeforetheyimpactapplicationsByanalysing
real-time metrics, machine learning models enable predictive scaling, reducing
infrastructurecostswhilemaintaininghighperformance.

Anothersignificantinnovationisthe use of Alagentsforclustermanagement.These
agentscandiagnoseissues,recommendfixes,andevenexecuteremediationactions
without human intervention. Organisations are increasingly adopting Al-assisted
operations (AlOps) toimprove reliability and reduce downtime in large-scale cloud
environments.

The integration of Generative Al with Kubernetes further simplifies infrastructure
managementbyallowingadministratorstointeractwithclustersusingnaturalanguage
commands. As cloud computing evolves, Al-driven Kubernetesis emerging as akey

innovationforintelligent,self-managing,andresilientdigitalinfrastructure.
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information,orperformasingletask.However,enterpriseproblemsarerarelythat

simple. Investigating a production issue, for example, often requires data from
monitoringtools,logs,incidentsystems,deploymenthistory,documentation,andcloud
infrastructure.NosingleAlagenthasthecompletepicture.

Todoy,mostAIossistontsWorkindependently.Theyqnswerquestions,summorise

AmoreeffectiveapproachistoletmultiplespecialisedAlagentscollaboratemuchlikea
teamofengineersworkingtogether.UsingtheModelContextProtocol(MCP) enterprise
tools can be connected and exposed as intelligent agents, each with expertiseina
specificdomain.Acentralorchestratorunderstandstheuser'srequest,delegateswork
totherightagents,andcombinestheirfindingsintoasingleresponse.

Toimprovetrust,everyconclusionisindependentlyverifiedbeforeitreachestheuser.
Cross-systemcorrelationfurtherconnectsinsightsfromdifferententerpriseplatforms,
helpinguncoverpatternsthatwouldotherwiseremainhidden.

AsAlcontinuestoevolve,thenextbreakthroughmaynotcomefrombuildingsmarter
individual assistants, but from enabling teams of intelligent agents to collaborate,
validateeachother’'swork,andsolvecomplexenterpriseproblemstogether.
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information,orperformasingletask.However,enterpriseproblemsarerarelythat

simple. Investigating a production issue, for example, often requires data from
monitoringtools,logs,incidentsystems,deploymenthistory,documentation,andcloud
infrastructure.NosingleAlagenthasthecompletepicture.

T oday,mostAlassistantsworkindependently. Theyanswerquestions,summarise

AmoreeffectiveapproachistoletmultiplespecialisedAlagentscollaboratemuchlikea
teamofengineersworkingtogether.UsingtheModelContextProtocol(MCP) enterprise
tools can be connected and exposed as intelligent agents, each with expertiseina
specificdomain.Acentralorchestratorunderstandstheuser’'srequest,delegateswork
totherightagents,andcombinestheirfindingsintoasingleresponse.

Toimprovetrust,everyconclusionisindependentlyverifiedbeforeitreachestheuser.
Cross-systemcorrelationfurtherconnectsinsightsfromdifferententerpriseplatforms,
helpinguncoverpatternsthatwouldotherwiseremainhidden.

AsAlcontinuestoevolve,thenextbreakthroughmaynotcomefrombuildingsmarter
individual assistants, but from enabling teams of intelligent agents to collaborate,
validateeachother’'swork,andsolvecomplexenterpriseproblemstogether.
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collaborationofseveralrobotstoaccomplishasharedgoal.Theideaisbasedon

hownaturalswarms,suchasfish,ants,bees,andbirds,cooperatewellwithouta
centralleader.Eachrobotinaswarmroboticsysteminteractswithotherrobotsinthe
groupwhileoperatingautonomouslyandaccordingtobasiccommands.

Sworm robotics is a contemporary branch of robotics that emphasises the

Theserobotscancarryoutactivitiesthatmightbechallengingforasinglerobottodo
thankstotheircollectivebehaviour.Thesystemcanadjusttochangingcircumstances
andcarryonevenifcertainrobotsstopoperatingsincetherobotscommunicateand
collaboratewithoneanother.Swarmroboticsisveryrobustanddependablebecause
ofthisfeature.

Thereareseveralusesforswarmroboticsinvariousindustriesltcanbeusedinindustrial
warehouses to handle materials, in agriculture to monitor crops, in environmental
researchtogatherdata,andindisastermanagementtofindsurvivors.ltsapplication
inspacemissionsandmilitaryoperationsisalsobeinginvestigatedbyresearchers.
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abilities,andlearningstyle artificialintelligence(Al)istransformingeducation.Al-

drivenlearningsystemsevaluatestudentperformance,pinpointareasofstrength
and weakness, and suggest activities and materials that are specifically tailored to
eachstudent.Byprovidingintelligenttutoring,adaptivetests,andreal-timefeedback,
thesetechnologiesimprovetheeffectivenessandengagementoflearning.Alfosters
learner-centrededucation,increasesaccessibility,andimprovesacademicresultsby
assistingbothteachersandstudents.Al-poweredpersonalisedlearningisanticipated
tohaveasignificantimpactonhoweducationdevelopsinthefuturebymakingitmore
adaptable,inclusive,andeffective.

B yofferingpersonalisedearningexperiencesbasedoneachstudent’srequirements,

Additionallyutilisingearninganalyticsanddata-driveninsightsAl-powerededucational
systemsassistteachersintrackingstudentprogress.Earlydetectionoflearninggaps
allowsteacherstogivestudentswhorequiremorehelpfocusedsupport.Teachersare
abletofocusmoreonmentoringandskilldevelopmentthankstofeatureslikevirtual
tutors,automaticgrading,andinteractivelearningenvironments.Becauseofthis, Ainot
onlyimproveseducationalqualitybutalsoprovidesstudentswiththecriticalthinking
anddigitalskillsnecessaryforsuccessinthetwenty-firstcentury.
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advancementoftechnology,studentsandteachersnowhaveaccesstoawide

range of online resources that make learning more effective, engaging, and
accessible.Digitallearningincludesthe use of computers,smartphones,educational
apps,onlinecourses,andvirtualclassroomstosupportteachingandlearning.

D igitallearninghasbecomeanessentialpartofmoderneducation.Withtherapid

One of the major benefits of digital learning is flexibility. Students can learn at their
ownpaceandaccessstudymaterialsanytimeandanywhere.Thisisespeciallyhelpful
for learners who may have different learning styles or schedules. Digital tools also
provide interactive content such as videos, quizzes, and simulations, which improve
understandingandretentionofknowledge.

Anotherimportantadvantageisincreasedaccesstoeducation.Studentsfromremote
areascanconnectwithqualityeducationalresourcesandexpertinstructorsthrough
theinternet.Digitallearningalsohelpsdevelopimportantskillssuchascriticalthinking,
problem-solving, communication, and digital literacy, which are essential in today’s
world.

Furthermore, digital learning encourages collaboration through online discussions,
groupprojects,andvirtualmeetings.itpreparesstudentsforatechnology-drivenfuture
andsupportslifelonglearning.Therefore,digitallearningplaysavitalroleinimproving
thequality,accessibility,andeffectivenessofmoderneducation.
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friendlyfutureltisenergygeneratedfromnaturalresourcessuchassunlightwind,

water,andbiomass,whicharenaturallyreplenishedanddonotrunoutovertime.
Unlike fossil fuels, renewable energy sources produce little to no harmful emissions,
makingthemacleaneralternativeforpowergeneration.

R enewableenergyplaysavitalroleincreatingasustainableandenvironmentally

One of the mostimportant benefits of renewable energy is its ability to reduce air
pollutionandcombatclimatechange.Burningcoal,oil,andnaturalgasreleaseslarge
amounts of greenhouse gases into the atmosphere, contributing to globalwarming.
Renewableenergyhelpslowertheseemissionsandprotectstheenvironment.

Renewableenergyalsoimprovesenergysecuritybyreducingdependenceonimported
fuels. Countries can use their own natural resources to generate electricity, leading
togreatereconomic stability and job creation. Therenewable energy sector creates
employmentopportunitiesinmanufacturing,installation,maintenance,andresearch.

Furthermore, renewable energy sources are becoming more affordable due to
technologicaladvancements.Solarpanelsandwindturbinesare nowwidely usedin
homes,businesses,andindustries.

Inconclusion,renewableenergyisessentialforprotectingtheenvironment,supporting
economicgrowth,andensuringareliableenergysupplyforfuturegenerationsinvesting
inrenewable energy today will help build acleaner, healthier,and more sustainable
world.
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We Used to Hide It, Now We Hire for It
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hebiggestinnovationinpsychologyisn'tanapporabreakthroughtheory.it’s a
conversation—onewe'refinallywillingtohaveoutloud.

Thewaypsychologyhaswovenitselfintoourdailylivesiscommendable.People
haveheightenedperceptionsaboutmentalhealthnowandactivelyworktowardstheir
well-being.

It'spraiseworthythatschoolshavestartedprovidingcounsellorsforkids —creatinga
safepathtoexpresstheirfeelings,inhibitions,oranythingthattroublesthem.Evenpre-
primaryteachersnowhelpidentifyissuestoddlersface.Theyinformparentspromptly
andconsultwithcounsellorstocreateplansthatsupportthechild’sfuture.

Notonlyschools,butofficestodayarealsorethinkingwhat“employee wellness’really
meansMentalhealthdays,in-housecounsellorsandmanagerstrainedtospotburnout
arebecomingstandard.Companiesarerealisingthatproductivityisn‘taboutpushing
harder—it'saboutpeoplefeelingsafeenoughtodotheirbestwork.

Whetherit'sab-year-oldwithseparationanxietyora35-year-oldfacingquietburnout,
themessageisthesame: mental health isn’t a luxury anymore.lt'sinfrastructure.

Therealinnovationhereisn’tdigital.lt'sthatwe’vefinallymadespaceforconversations
weshouldhavehadallalong.
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writecontent,solve problems,and automatetasks.The quality of Al-generated
responses depends on how users commmunicate with it. This is where prompt
systemsandpersonasbecomeimportant.

Q rtificial Intelligence has transformed the way people search for information,

A system promptis aninstruction set that defines the Al's behaviour, persona, and
constraints.ltoperates atahigher priority levelthan user messages and shapesall
subsequentinteractions.

ApersonaistheAl'ssimulatedidentity,includingitscommunicationstyle,personality
traits,andperspective.Personascreateinteractions.

Promptsystems and personas enhance Albyimprovingthe accuracy and clarity of
responses. They save time, increase productivity, support personalised learning,and
improve communication across fields such as education, business, and software
development.

Promptsystemsandpersonashaveapplicationsineducation,softwaredevelopment,
research,customersupport,andcontentcreation.Theyimprovecommunicationand
enableuserstoobtainrelevantinformationefficiently.

Inconclusion,Promptsystems and personas are essentialformaking Alinteractions
moreaccurateandeffective.Theyhelpuserscommunicatetheirrequirementsenabling
Altodeliverhigh-qualityresults.
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ntroduction:Intheeraofdigitaltransformation,cloudcomputinghasemergedasa

game-changer across various industries. Electrical engineering, traditionally rooted

in physical systems and hardware, is now rapidly embracing cloud technologies to
enhancedesign,simulation,monitoring,andmaintenanceprocesses.Cloudcomputing
enables on-demand access to powerful computing resources, vast storage, and
collaborative platforms that can significantly improve efficiency and innovation in
electricalengineeringapplications.

WhatisCloudComputing?
Cloudcomputingreferstothedeliveryofcomputingservices—includingservers,storage,
databases, networking, software, analytics, and intelligence— over the internet (Nthe
cloudR) to offer faster innovation, flexible resources, and economies of scale. Instead
of owning theirown computinginfrastructure ordatacentres,organisations canrent
accesstoanythingfromapplicationstostoragefromacloudserviceprovider.

Cloudmodelsinclude:

. InfrastructureasasService (laas) - Rentinginfrastructuresuchasvirtualmachines
orstorage.

- Platform as a Service (Paas) — Providing platforms to develop, run, and manage
applications.

- SoftwareasaService(SaaS)-Deliveringsoftwareapplicationsovertheinternet

CloudServiceModels
Cloudcomputingisrevolutionisingthefieldofelectricalengineeringbyofferingscalable
computingresources,advancedanalytics,andcollaborativetools.Frompowersystem
managementtorenewableenergyoptimisationandsimulation,cloudtechnologiesare
enhancingthecapabilitiesandscopeofengineers.Astheworldmovestowardsmarter
infrastructure,theroleofcloudcomputinginelectricalengineeringwillonlycontinueto
expand,openingupnewopportunitiesforinnovationandefficiency.
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amounts of user data into a centralised cloud repository. This practice, however,
introduces severe risks of data breaches, unauthorised access, and violations of
privacyregulationslikeGDPR(GeneralDataProtectionRegulation).

I n traditional artificial intelligence, training robust models requires gathering vast

FederatedLearning(FL)offersarevolutionarybreakthroughbybringingtheAlmodelto
thedata,ratherthanthedatatothemodel.

Instead of aggregatingraw, sensitiveinformation, FLdistributesabasemodelacross
millionsofdecentralisededgedevicesorlocalisedorganisationalservers.Eachdevice
trainsthemodellocallyusingitsowndata.Oncethelocaltrainingiscomplete,devices
send only theirencrypted model updates—such aslearned weights and gradients—
backtoacentralserver.Therawdataneverleavesitsoriginaldevice.

Thecentralserversecurelyaggregatestheseupdatestorefineaglobalmodel,which
isthensentbacktothedevicesforthenextroundoflearning.Byintegratingadditional
privacy techniques like differential privacy and homomorphic encryption, Federated
Learning allows highly regulated sectors—such as healthcare, finance, and smart
technology - tobuild powerful,collaborative Alsystemswhile guaranteeing absolute
dataprivacy.

87



Floatovoltaics (Floating Solar Power Plants):

An Emerging Trend in Renewable Energy

Amit Kumar
Diploma Student (EEE - Ill Year)

GEMS Polytechnic College,
Aurangabad

and emerging trend in renewable energy technology. These systems consist of

solarphotovoltaicpanelsmountedonfloatingplatformsinstalledoverwaterbodies
suchaslakes,reservoirs,ponds,anddams.Unlikeconventionalground-mountedsolar
plants,floatingsolarsystemsutiliseunusedwatersurfaces,makingthemanefficient
solutioninareaswithlimitedlandavailability.

F loatovoltaics,commonly known as Floating Solar Power Plants, are aninnovative

One of the key advantages of floating solar power plantsis their ability to generate
clean energy without occupying valuable land resources. The water beneath the
solarpanelsprovidesacoolingeffect,whichimprovespanelefficiencyandincreases
electricitygeneration.Additionally,these systemshelpreducewaterevaporationand
inhibitalgaegrowth,contributingtobetterwaterconservationandquality.

Floating solar plants support sustainable development by reducing dependence on
fossil fuels and lowering carbon emissions. They are especially beneficial in densely
populated regions where land is scarce and expensive. Governments and energy
companies worldwide are increasingly investing in Floatovoltaics projects to meet
growingenergydemandswhilepromotingenvironmentalsustainability.

As renewable energy adoption continues to grow, floating solar power plants are
expectedtoplayasignificantroleinthefutureenergylandscape.Theirenvironmental,
economic,andoperationalbenefitsmakethemapromisingtechnologyforachieving
acleanerandmoresustainablefuture.

88



Solid-State Batteries: An Emerging Trend in

Energy Storage

Prachi Kumari
Diploma Student (EEE - Ill Year)

GEMS Polytechnic College,
Aurangabad

electrical and electronics field. Unlike conventional lithium=-ion batteries, which

useliquidelectrolytes,solid-statebatteriesutilisesolidelectrolytestotransferions
betweentheanodeandcathode.Thisinnovativedesignsignificantlyimprovesbattery
safetybyreducingtherisksofleakage,overheating,andfire.

S olid-statebatteriesareoneofthemostpromisingemergingtechnologiesinthe

Amajoradvantageofsolid-statebatteriesistheirhighenergydensity.Theycanstore
moreenergyinasmallerandlighterpackage makingthemhighlysuitableforelectric
vehicles (EVs), portable electronic devices, and renewable energy storage systems.
Additionally, these batteries offer faster charging times, longer operational life, and
improvedperformanceoverawiderangeoftemperatures.

Researchersandeadingtechnologycompaniesareinvestingheavilyinthedevelopment
of solid-state battery technology. Although challenges such as high manufacturing
costsandlarge-scale productionlimitationsstill exist,continuousadvancementsare
makingcommercialadoptionincreasinglyfeasible.

Thewidespreadimplementationofsolid-statebatterieshasthepotentialtotransform
the energy storage sector by enabling longer-range electric vehicles, more reliable
renewable energy systems, and safer consumer electronics. As a result, solid-state
batteriesarerecognisedasakeyemergingtrendthatsupportsthetransitiontoward
cleaner,moreefficient,andsustainableenergysolutions.
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partnersinindustriesrangingfrommmanufacturingtohealthcare.Theirprecision,;speed,

andabilitytohandlerepetitivetasksmakethemidealforstreamliningoperationsand
reducinghumanerror.Yet,despitetheseremarkablecapabilities,robotsremainlimited
bytheirprogramming.Theycannotreplicatethedepthofhumancreativity,empathy,or
moraljudgment.

I ntoday’srapidlyevolvingtechnologicallandscape robotshavebecomeindispensable

Humans bring qualities that machines cannotimitate:imagination, compassion, and
theabilitytoadapttocomplexsocialcontexts.Arobotmaycalculatethemostefficient
solution,butitcannotunderstandtheemotionalneedsofapatienttheculturalnuances
of acommunity, or the ethical dilemmas of leadership. These uniquely human traits
ensurethattechnologyservessocietyratherthanreplacingitsessence.

Thefutureliesnotinchoosingbetweenhumansandrobots,butinfosteringcollaboration.
Robotscanmanagemechanicalprecision,whilehumansprovidevisionandempathy.
Together,theycancreateabalancedworldwhereefficiencymeetshumanity.Beyond
automation,thehumantouchremainsirreplaceable—guidingtechnologywithwisdom
andensuringprogressthatvaluesbothproductivityandcompassion.
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andElectronicsEngineering. Amicrogridisalocalised powernetworkcapable

of generating, distributing, and managing electricity independently or in
coordinationwiththemainutilitygrid. Whenmultiplemicrogridsareinterconnectedand
operatedtogether,theyformaMulti-MicrogridSystem,improvingtheoverallefficiency
andreliabilityofpowerdelivery.

M ulti-Microgrid Systemsareone ofthe mostpromisinginnovationsinElectrical

AkeyadvantageofMulti-MicrogridSystemsisenhancedenergysecurityandreliability.
Ifonemicrogridexperiencesapowershortage,equipmentfailure,orsuddenincrease
indemand,neighbouringmicrogridscanprovidesupportbysharingavailableenergy
resources.Thisensuresacontinuousandstableelectricitysupplywhileincreasingthe
resilienceofthepowernetwork.

These systems are highly effective inintegrating renewable energy sources such as
solarphotovoltaicpanels,windturbines,andbatteryenergystoragesystems.Through
advanced communication networks, automation, and intelligent control strategies,
Multi-Microgrid Systems enable real-time monitoring, energy sharing, and optimal
powermanagement.Theyalsoreducetransmissionlossesandimproveoverallenergy
efficiency.

Multi-MicrogridSystemsareincreasinglybeingadoptedinsmartcities,industrialparks,
university campuses, and remote communities. As globalenergy demand continues
togrow, thistechnologyprovidesaflexible,sustainable,andcost-effectivesolutionfor
futurepowersystems.Theirabilitytosupportcleanenergyintegrationmakesthema
significantemergingtrend.
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healthandfitness.Nolongerconfinedtotheabsenceofdisease, wellnesstoday
is viewed as a holistic balance of physical strength, mental clarity, emotional
resilience, and social connection. This shift marks the beginning of a true wellness
revolution,whereindividualsandcommunitiesareredefiningwhatitmeanstolivewell.

T he 21 stcenturyhasusheredinaprofoundtransformationinhowweunderstand

Advancesintechnologyhaveplayedacrucialroleinthischange.Wearabledevices,
fitnessapps,andtelemedicineplatformsempowerpeopletomonitortheirhealthinreal
time, making preventionandself-caremore accessiblethanever. Atthesametime,
modernscienceemphasisestheimportanceofnutrition,mindfulness,andsustainable
lifestylechoices.Thefocushas movedbeyondshort-termfitnessgoalstolong-term
well-being,encouraginghabitsthatnurturebothbodyandmind.

Equally important is the growing recognition of mental health as a cornerstone of
wellness.Stressmanagement,meditation,andemotionalawarenessarenowseenas
vital practices, complementing exercise and diet. This integrated approach ensures
thathealthisnotjustaboutlongevity,butaboutlivingwithenergy,purpose,andjoy.

Thewellnessrevolutionisredefininghealthforourera:adynamicblendoftechnology,
science,andhumanvalues.ltremindsusthattruefitnessliesnotonlyinstrengthand
endurance,butinharmonybetweenmind,body,andspirit.
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Woyelectricvehicles(EVS)arechargedondmonoged.AsthenumberofEVson

theroadcontinuestoincreasegefficientchargingsolutionsarebecomingessential
to reduce energy costs, improve grid stability, and enhance user convenience. Al-
poweredsmartchargingsystemsutiliseadvancedalgorithms,real-timedataanalysis,
andmachinelearningtechniquestooptimisethechargingprocessandensureefficient
energyutilisation.

Q rtificial Intelligence (Al)-based SmartCharging Systems are revolutionising the

These systems analyse various factors, including electricity demand, battery state
of charge, charging schedules, energy prices, and grid conditions, to determine the
most effective charging strategy. By scheduling charging during off-peak periods or
whenrenewableenergyisreadilyavailable,Alnelpslowerelectricitycostsandreduces
pressureonthepowergrid.

Amajorbenefitof Al-based smartchargingisits ability to balance energy demand
andsupplyautomatically.ltpreventsoverloading of charging stations,enhancesthe
integrationofrenewableenergysourcessuchassolarandwindpower,andsupports
gridreliability.Furthermore, Alcanmonitorbatteryhealth,improvechargingefficiency,
andextendbatterylifethroughintelligentchargingcontrol.

Governments, industries, and utility providers are increasingly investing in smart
charginginfrastructure. AsEV adoption continuesto grow, Al-based Smart Charging
Systemswillplayacrucialroleindevelopingsustainable,reliable,andenvironmentally

friendlytransportationsystemsworldwide.
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andGalliumNitride(GaN),areemergingastransformativetechnologiesinthe

fieldofPowerElectronicsandElectricDrives.Unlikeconventionalsilicon-based
devices, SiC and GaN possess superior electrical and thermal properties, enabling
higherswitchingfrequencies,lowerpowerlosses,andimprovedefficiency.

WideBondgap(WBG)semiconductordevices,porticulorIySiIiconCarbide(SiC)

SiC devices are widely used in high-power applications such as electric vehicles,
renewableenergysystemsjndustriaimotordrivesandsmartgridsTheirabilitytooperate
athightemperatures and voltages makes themideal fordemanding environments.
GaNdevices,onthe otherhand,areknownfortheirextremelyfast switching speeds
andcompactsize,makingthemsuitableforhigh-frequencyconverters,chargers,and
communicationsystems.

The adoptionof WBG devicesleadstoreducedenergy consumption,smallercooling
requirements, and increased power density. In electric drives, they enhance motor
performance, improve control accuracy, and contribute to overall system reliability.
These advantages support the global demand for energy-efficient and sustainable
technologies.

Despite challenges such as higher initial costs and manufacturing complexities,
continuous advancements in research and development are accelerating their
adoption.Asindustriesmovetowardelectrificationandrenewableenergyintegration,
SiCandGaNdevicesareexpectedtoplayacrucialroleinshapingthefutureofpower
electronicsandelectricdrivesystems.
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“Retired from the road, reborn for the grid, EV batteries are driving the clean energy
revolution twice.”

herapidriseofelectricvehicles(EVs iscreatingoothachallengeandanopportunity
T inmanaging batteries after their automotive life. Contrary to popular belief, an

EV battery is not “dead” whenitcannolongerpoweravehicle efficiently.Even
after its capacity drops to around 70-80%,itremainscapableofstoringandsupplying
significantamountsofenergy.

ThisremainingcapacitygivesEVbatteriesavaluablesecondlifeinrenewableenergy
storage systems. Aftertestingandrefurbishment, retired batteries can be integrated
into solar farms, wind energy systems, homes, microgrids, and EV charging stations.
They store excess renewable energy during periods of high generation and release
itwhendemandincreases,improvingenergyreliabilityandreducingdependenceon
fossil-fuel-basedbackupsystems.

Recentadvancementsinartificialintelligence-basedbatteryhealthmonitoring battery
managementsystemsandsmartgridtechnologieshavemadesecond-lifeapplications
saferandmoreefficient.Studiessuggestthatsecond-life batteries can reduce energy
storage costs by 30-70%comparedtonewlymanufacturedbatterysystems,making
renewableenergysolutionsmoreaffordable.

Beyond technical and economic benefits, second-life batteries support a circular
economybyextendingbatterylifespan,reducingelectronicwaste,andminimisingthe
needfornewrawmaterials.Thisinnovativeapproachtransformsretired EV batteries

into valuable energy assets, connecting sustainable mobility with clean energy and
powering a greener future.
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of a physical electrical system, enabling real-time monitoring, analysis, and

optimisation. By collecting data from sensors installed in equipment such as
transformers, motors, generators, and power distribution networks, a digital twin
accuratelyreflectsthecurrentconditionandperformanceofitsphysicalcounterpart.

D igital Twin Technology isanemerginginnovation that creates a virtual replica

The technology allows engineers to simulate operating conditions, predict potential
faults, and evaluate system performance without interrupting actual operations.
Throughadvanceddataanalyticsandartificialintelligence, digitaltwins helpidentify
inefficiencies, reduce maintenance costs, and improve system reliability. They also
supportpredictivemaintenancebydetectingabnormalitiesbeforeequipmentfailures
occur.

Inmodernsmartgridsandindustrialautomationsystems,digitaltwinsplayavitalrole
inenhancingenergyefficiencyandoperationalsafety.Utilitiesandindustriescanuse
thistechnologytooptimisepowerconsumption,extendequipmentlifespan,andmake
informed decisions based on real-time insights. As Industry 4.0 continues to evolve,
Digital Twin Technology is transforming the way electrical systems are designed,
monitored,andmaintained,pavingthewayforsmarterandmoresustainableenergy
management.

Keywords: DigitalTwin,ElectricalSystems,SmartGrid,PredictiveMaintenance,Industry
4.0,Artificialintelligence,Real-TimeMonitoring,EnergyManagement.
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Speech Recognition Enabled CNC Plotter for

Smart Automation

Ganeshbabu M
‘ Sr. Lecturer, Department of Electrical
Engineering

‘ GEMS Polytechnic College,
Aurangabad, Bihar

combines speech recognition technology with Computer Numerical Control

(cNC)toenable hands-free operation.The system captures voice commands
throughamicrophoneandconvertsthemintotextusingspeechrecognitionsoftware.
ThesecommandsarethentranslatedintoG-codeinstructionsandtransmittedtoan
Arduino-basedcontrollerrunningGRBLfirmware.

n VoiceControlled CNC Plotter Machineisaninnovative automationsystemthat

Thecontrollerprocessesthecommandsanddrivessteppermotorstoperformprecise
movementsalongtheXandYaxes.Asaresulttheplottercanautomaticallywrite,draw,
orengravedesignsbasedontheuser’'sspokeninstructions.Thistechnologyeliminates
theneedformanualinputdevicesandimprovesoperationalefficiency.

The projectdemonstrates the integration of embedded systems, programming, and
automationtechnologies.ltenhances accessibility for users with physical limitations
and provides a cost-effective solution for educational and industrial applications.
Voice-controlled CNC systemsrepresentasignificantsteptowardsmarterand more
user-friendlyautomation.

Keywords:CNCPlotter,VoiceControl, Arduino,G-code,GRBL,StepperMotor, Automation,
SpeechRecognition.
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Space Tourism and Commercial Spaceflight: A
Dream Turning into Reality

Ashutosh Kumar
Student
Kalinga University

beyondourplanet.Spaceexplorationhasalwayscapturedourimagination,butfor

mostofhistory,travellingtospacewas possibleonly foraselectfewastronauts.
Today, however, the emergence of space tourism and commercial spaceflight is
transformingthisdreamintoreality.

F or centuries,humans have gazed at the stars with curiosity,imaginingwhat lies

Private aerospace companies have played a major role in this transformation. By
developingreusablerocketsandinnovativespacecrafttheyhavesignificantlyreduced
thecostofspacemissions.Thesetechnologicaladvancementsaremakingspacetravel
moreaccessibleandopeningnewpossibilitiesforcivilians.Touristscannowexperience
thethrillofleavingEarth’satmosphere witnessingbreathtakingviewsofourplanet,and
feeling the sensation of weightlessness—an experience once reserved exclusively for
professionalastronauts.

Theimpactofcommercialspaceflightextendsfarbeyondtourism.Privatecompanies
aresupportingscientificresearchlaunchingsatellitesimprovingglobalcommunication
networks,andcollaboratingwithnationalspaceagenciesonambitiousmissionstothe
MoonandMars.Thesepartnershipsareacceleratinginnovationandhelpinghumanity
pushtheboundariesofexploration.

Despite its exciting potential, the industry still faces challenges, including safety
concerns,environmentalimpact,andthehighcostoftickets.Nevertheless,continuous
technologicaladvancements are addressing these issues and paving the way for a
moresustainablefuture.

Ascommercialspaceflightcontinuestogrow,itpromisestoinspirefuturegenerations,
create new economic opportunities, and bring humanity closer to becoming a
spacefaringcivilisation.Whatonceseemedlikesciencefictionisnowbecomingoneof
themostexcitingrealitiesofthetwenty-firstcentury.
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Brain-Computer Interfaces: Connecting
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Student
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thoughtsWhatonceseemedlikesciencefictionisnowbecomingrealitythroughBrain-
Computerinterfaces(BCls) Theseadvancedsystemscreateadirectcommunication
linkbetweenthehumanbrainandexternaldevices.

I magine controlling a computer, wheelchair, or even arobotic armusing only your

BClsworkbydetectingelectricalsignals producedbythebrainandconvertingthem
intocommandsthatmachinescanunderstand.Thistechnologyhasshownremarkable
potentialinhealthcare,especiallyforindividualssufferingfromparalysis,neurological
disorders, or severe physicaldisabilities. Patients can communicate, move prosthetic
limbs,andinteractwiththeirenvironmentwithgreaterindependence.

Beyondmedicine,BClsareexpectedtotransformeducation,gaming,communication,
andworkplace productivity.Researchersareexploringwaystoenablefasterhuman-
computer interaction, making technology more intuitive and accessible than ever
before.Companiesandresearchinstitutionsworldwideareinvestingheavilyinthisfield,
acceleratingitsdevelopment.

However, the technology also raises important ethical concerns regarding privacy,
datasecurity,andtheresponsible use of brain-generatedinformation. Asinnovation
continues,clearregulationsandsafeguardswillbeessential.

Brain-Computer Interfaces represent a significant step toward merging human
intelligencewithtechnology.Whilestillinthe early stages of development, they have
the potential to revolutionise how humans interact with machines and reshape the
futureofsociety.
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parameters,DeepSeek-R1hits671billion,andGPT-5.4Proreportedlysitsbetween
3andbtrillion.Bigger has always meant better — until SmallLanguage Models
startedprovingotherwise.

The Al industry has an obsession with scale. Meta-Llama 3.1 runs 405 billion

SLMs stay under 10 billion parameters, yet handle tasks like summarisation, code
generation, and question answering well enough to raise uncomfortable questions
aboutwhetherthose massive models areworththeelectricity. Knowledgedistillation
lets them learn from larger models, improved synthetic data reduces the need for
enormousreal-worlddatasets,andquantisationcompressesweightswithoutwrecking
accuracy as badly as expected. Microsoft’s Phi series, Google’'s Gemma, and Meta'’s
smallerLlamavariantsleadthisspace.

Therealappealgoesbeyondbenchmarks,though.AnSLMrunsonalaptoporphone-
nocloud,noAPl,noshippingsensitivedatatoexternalservers.Forahospitalinasmall
town,handlingpatientrecords,oraschoolinanareawithunreliableinternet,thatlocal
capabilitychangeseverything.

SLMsstillstrugglewithcomplexreasoningandmultimodaltasks. Thatgapisreal.But
on-devicehardwarekeepsgettingfaster,trainingmethodskeepimproving,andsub-
7Bmodelskeepshowingupwherenobodyexpectedthemtocompete.
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2 AM — Still Awake

Simpi Kumari
B.Tech CSE Student
Kalinga University
Chair WIE, IEEE KUSB

2AM lightsoff,syllabuson,
Smileintheday,butthemaskcomesoff,
Theysay“yougotthis”—butdotheyknow,
Howheavyitgetswhenyougotnowheretogo?
Papakesapne,Maakiraatjaagi,
Tohronabhifeelslikeekaurnakami.
Instagrampesabsethain,sabglowkarrahe,
Aurmainhoon—bathroommeinakelerorahe.
JEE,NEET,UPSC—finishlinekahinnahi,
Daudrahehainsab—koirukanahi.
Amlenough?—yehsawaalrozaatahai,
Ranknahimiltitohidentitykhojaati,
Koinahisamjhata—zindagiyahansenahijaati.
Ekpalruk—saanslezara,
Tusirfmarksnahi—tuhaiekpoorajahaan.
Aajraatrolena—kalphirladlena,

Kyunkituabhibhihai—auryahikaafihai.
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Importance of Regular Electrical Maintenance

Sumeet Kumar Sahu
Intern DRM Office
Bikaner, Rajasthan

reliabilityofanyelectricalsystem.Whetherinahome,office,orindustrialfacility,

electricalcomponentscanwearoutovertimeduetoconstantuse,environmental
factors,andageing.Routineinspectionsandmaintenancehelpidentifypotentialissues
beforetheybecomeseriousproblems.

R egularelectricalmaintenanceisessentialforensuringthesafety, efficiency,and

Oneoftheprimarybenefitsofregularelectricalmaintenanceisimprovedsafety.Faulty

wiring, overloaded circuits,and damaged electrical equipment canincrease therisk
ofelectricalshocks,shortcircuits,andfires.By schedulingperiodicinspections,these
hazardscanbedetectedandcorrectedpromptly,protectingbothpeopleandproperty.

Electrical maintenance also helps improve energy efficiency. Loose connections,
outdated equipment, and malfunctioning components can cause unnecessary
energy consumption, leading to higher electricity bills. Proper maintenance ensures
thatelectrical systems operate atoptimal performance, reducing energy waste and
loweringcosts.

Inadditionregularmaintenanceminimisesunexpectedbreakdownsandcostlyrepairs.
Detectingandresolvingminorissuesearlycanpreventmajorsystemfailuresthatmay
disrupt daily activities or business operations. This proactive approach extends the
lifespanofelectricalequipmentandreducesreplacementexpenses.

Investinginregularelectricalmaintenanceisasmartdecisionforpropertyownersand
businessesalike.
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to extract maximum power under varying environmental conditions. MPPT

algorithms continuously adjustthe operating pointofthe PV array toachieve
optimal efficiency. However, this dynamic adjustment can influence system stability
whenconnectedtothegrid.

G rid-connectedphotovoltaic(PV)systemsrelyonMaximumPowerPointTracking

The PV systemisinterfaced with the grid through a power electronic inverter, which
controlsvoltage,current,andsynchronisation.RapidchangesinMPPT,especiallyunder
fluctuatingirradiance, may introduce oscillationsin the DC-link voltage and inverter
output.Theseoscillationscanaffectpowerqualityandleadtoinstabilityinweakgrid
conditions.

Stability analysis involves modelling the PV system, inverter, and grid interactions
using small-signal or state-space techniques. Proper controller tuning, filtering, and
damping strategies are essential to ensure stable operation. Additionally, advanced
MPPTmethodswithadaptivecontrolcanreducetransientdisturbances.

Inconclusion,whileMPPTimprovesenergyefficiency,carefuldesignofcontrolsystems
andcoordinationwith griddynamicsarenecessary to maintain stability andreliable
operationofgrid-connectedPVsystems.
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agentsareallcombinedinAgenticRAG(AgenticRetrieval-AugmentedGeneration),
asophisticatedAlframeworkthatenablesintelligentinformationretrievalreasoning
anddecision-making.

Lorge Language Models (LLMs), Retrieval-Augmented Generation (RAG), and Al

By including autonomous Alagents that are able to organise, retrieve, evaluate and
refineinformation before producingreplies, Agentic RAG improves conventional RAG
systems. AgenticRAG dynamically determineswhatinformationisrequired, retrieves
datafromseveralsourcesyerifiesrelevanceanditerativelyenhancesresultsincontrast
toconventionalRAGwhichcompletesasingleretrievalphaseltalsoimprovesdecision-
making, offers current information and boosts productivity in fields like healthcare,
education,researchandcustomerservice.

AgenticRAGisfrequentlyusedtoenhancedecision-makingandinformationretrievalin
avarietyofindustries.Byofferingindividualisedlearningresourcesandrespondingto
academicinquiries,ithelpseducatorsandlearners.Byextractingdatafromcorporate
databases, businesses utilise Agentic RAG in customer support systems to provide
promptandaccurateresponses.

In conclusion, Agentic RAG is a cutting-edge Al technique that blends autonomous
agents and retrieval-augmented generation to deliver precise, dependable and
context-awareresponses.
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Artificial Intelligence in Education
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morepersonalisedjnteractiveandefficientAl-basedtechnologieshelpeducators

analyse student performance, identify learning gaps, and provide customised
learningexperiencesaccordingtoindividualneeds.Unliketraditionalteachingmethods,
Alenablesadaptivelearningsystemsthatadjustthedifficultylevelandcontentbased
onastudent’'sprogressandunderstanding.

Q rtificialintelligence (Al)istransformingtheeducationsectorbymakinglearning

Al-powered tools such as intelligent tutoring systems, virtual assistants, chatbots,
and automated assessment platforms support both students and teachers. These
technologiesprovideinstantfeedback,answerqueries,andassistincreatingengaging
learningenvironments Alalsohelpseducatorsautomateadministrativetasks,including
grading, attendance monitoring, and performance analysis, allowing them to focus
moreonteachingandmentoring.

Inhighereducation, Alfacilitates data-driven decision-making by predicting student
performance and identifying students at risk of academic failure. Furthermore, Al
promotes inclusive education by supporting learners with different abilities through
speechrecognition,languagetranslation,andaccessibilitytools.

Despiteitsnumerousbenefits,challengessuchasdataprivacy,ethicalconcerns,and
technologicalinfrastructure mustbe addressedforeffectiveimplementation.Overall,
Artificialintelligencehasthepotentialtorevolutioniseeducationbyenhancinglearning
outcomes,improvingstudentengagement,andcreatingamoreflexibleandlearner-
centrededucationalsystemforthefuture.
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oxidationandhaemoglobinbreakdownturnitbrownoverhourstodays.Machine

learning(ML)anddeeplearning(DL)modelsnowconvertthiscolourchangeinto
post-morteminterval(PMI)estimateswithfargreaterconsistencythanvisualjudgment
alone.

B loodstain colour is a measurable forensic clue: fresh blood is bright red, but

Studiestypicallyphotographbloodstainsonacontrolledsurface—oftenastandardised
white strip — at fixed intervals, extracting RGB and HSV values. Research has shown
brightness values decline sharply over thefirst ~42 hours before stabilising, allowing
simpleregression-basedagepredictions.

Forhigheraccuracy,researcherspairhyperspectralimagingwithconvolutionalneural
networks (CNNs), which capture delicate spectral changes invisible to standard
cameras.ReportedresultsshowCNN-basedmodelsachievingpredictionerrorsunder
7hours,outperformingpartialleastsquaresandextremelearningmachinebaselines.

Acomplementarydirectionusesbloodmetabolomicswithneuralnetworks,extending
reliablePMlestimationuptol3dayspost-mortem—farbeyondthe2-3daywindowof
standardmethods.

Usingastandardisedwhite strip asthe substrateremoves surface-related variability
fromthereadings.Remaininglimitationscompriselightingconditionsandrelianceon
limitedoranimal-deriveddatasets,pointingtotheneedforfurtherassessment.
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Transforming Patient Care
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today.By analysinglarge volumes of medical data, Alhelps doctors diagnose

diseasesmoreaccuratelyandquickly.Machinelearningalgorithmscandetect
conditions such as cancer, diabetes, and heart diseases at early stages, improving
treatmentoutcomesandsavinglives.

Q rtificial Intelligence (Al) is one of the mostimpactfulinnovationsin healthcare

Al-poweredtools also support personalised medicine by recommmending treatments
basedonapatient’suniquemedicalhistoryandgeneticprofile.Virtualhealthassistants
andchatbotsprovideround-the-clocksupporthelpingpatientsmanageappointments,
medications,andhealth-relatedqueriesefficiently.

AnothersignificantadvancementistheuseofAlinmedicalimaging.Intelligentsystems
cananalyse X-rays, CT scans, and MRlIimages with remarkable precision, reducing
diagnostic errors. Furthermore, Al enhances hospital management by optimising
resourceadllocation,reducingoperationalcosts,andimprovingpatientcareservices.

Despite challenges related to data privacy and ethical concerns, Al continues to
revolutionisehealthcare.Astechnologyadvances, Al-drivensolutionsareexpectedto
makehealthcaremoreaccessible,affordable,andeffective,ultimatelycontributingto
ahealthierandmoresustainablefutureforsociety.



Quantum Computing: The Future of Intelligent
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uantumcomputingisonewtypeoftechnologythatcouldchangehowcomputers

solvedifficultproblems.Unlikeregularcomputersthatusebits,whichareeither

Oorl,quantumcomputersusequbits. These qubitscanbeinmorethanone
stateatthesametimebecauseofsomethingcalledsuperposition.Thisletsquantum
computersdocertaintasksmuchfasterthannormalcomputers.

Thistechnology couldleadtobigchangesinareaslike artificialintelligence, keeping
information safe, medicine, finding new drugs, managingmoney,and understanding
the environment. One important use is quantum cryptography, which can make
communicationverysecure.Scientistsarealsoworkingonnewwaystokeepdatasafe
fromfuturethreatsthatquantumcomputersmightcause.

IndiahasseenthevalueofthistechnologyandstartedtheNationalQuantumMission
tohelpresearch andcreate newidedsinquantumcomputing and communication.
Eventhoughbigquantumcomputersarestillbeingdeveloped, theirpossibleimpactis
huge.

QuantumcomputingisthenextbitstepintechnologyandQuantumcomputingisthe
nextbigstepintechnologyandcouldchangeindustriesjustlikeregularcomputersdid
acenturyago.
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solutions thatcan be usedin practice. The process starts by figuring out clear

business goals, like boosting sales, making customer service better, lowering
operating costs, orimproving productivity. Once the goals are set, the right datais
gathered and studied. High-quality data is important because Al systems use the
informationgiventolearnandmakedecisions.ThenextthingtodoischoosetherightAl
technology,likemachinelearning,naturallanguageprocessing,orpredictiveanalytics,
tosolvethebusinessproblem.Forinstance,ifabusinessaimstoenhanceitscustomer
servicejtmightcreateanAl-poweredchatbotthathelpsrespondtocustomerquestions
inafastandeffectiveway.

T urningacompany’sgoalsinto Alproducts meansturningtheiraimsintoreal Al

BusinessescanalsouseAltopredictdemand,spotfraud,andoffertailoredsuggestions.
Oncethe Al productis developed, it goes through testing to make sure it works as
needed for the business. Its performance is checked all the time, and changes are
made whenever needed. In the end, turning business goals into Al products allows
companiestoaddressactualissues,workmoreefficiently,andmakesmarterchoices.
AgoodAlproductworkswellwiththecompany’sgoalsandhelpsboththebusinessand
itscustomersinapositiveway.TranslatingbusinessgoalsintoAlproductsisastrategic
processthattransformsorganisationalobjectivesintointelligentandpracticalsolutions.
Byunderstandingbusinessneeds,collectingqualitydata,selectingappropriate.
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Digital Twins: Bridging the Gap Between the

Real and Virtual World
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devices;itisalsoaboutfindingsmarterwaystounderstand,improve,andmanage
theworldaroundus.OnesuchgroundbreakinginnovationisDigitalTwinTechnology,
whichistransformingthewayindustriesoperateandmakedecisions.

I ntheeroofrapidtechnologicalodvancementinnovationisnotlimitedtocreatingnew

A Digital Twinisavirtualmodel of areal-world object, system, or process that uses
datag,sensors,Artificiallntelligence,andadvancedanalyticstorepresentitsreal-time
behaviour.ltactsasadigitalmirror of physical systems, allowing experts to monitor
performance, predictproblems,andtestimprovementsbeforeimplementingthemin
therealworld.

Thistechnologyiscreatingnewpossibilitiesacrossvarioussectors.inhealthcare digital
twinscanhelpinpersonalisedtreatmentplanningbycreatingvirtualmodelsofpatients.
Inmanufacturing,theyhelpindustriesimproveefficiency,reducefailures,andoptimise
production processes. Smart cities can use digital twins to manage traffic systems,
energyusage,andurbandevelopmentinamoresustainableway.

OneofthebiggestadvantagesofDigitalTwintechnologyispredictiveanalysis.Instead
ofwaitingforproblemstooccur,organisationscanidentifypotentialissuesinadvance
and take preventive actions. This saves time, reduces costs, and improves overall
performance.

However, challenges such as data privacy, cybersecurity, and implementation costs
must be addressed for wider adoption. With continuous advancements in Artificial
IntelligenceandthelnternetofThings,DigitalTwinsareexpectedtobecomeevenmore
powerful.

DigitalTwintechnologyrepresentsafuturewherethephysicalanddigitalworldswork
together,creatingsmartersolutionsandshapingamoreefficientworld.
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supplyduetotheintermittentnatureofrenewableenergysources.APermanent

Magnet Synchronous Generator (PMSG)-based wind energy conversion system
offersanefficientandreliable solutionforsuch applications.However, fluctuationsin
windspeedcanleadtofrequencyinstability,affectingthequalityofpowerdeliveredto
isolatedloads.

R emote areas often face challenges in maintaining areliable and stable power

Toaddressthisissue,anenhancedfrequencyresponsestrategyincorporatinganultra-
capacitor is proposed. The ultra-capacitor acts as a fast-response energy storage
device,capable of absorbing and supplying power during sudden variationsinwind
energy.Thishelpsinstabilisingsystemfrequencyandimprovingoverallpowerquality.

The control strategy ensures coordinated operation between the PMSG, power
converters,andtheultra-capacitor.Duringexcessgeneration,energyisstoredinthe
ultra-capacitor, while during deficits, stored energy isreleased to maintain balance.
Thisreducesfrequencydeviationsandenhancessystemreliability.

Theproposedsystemisparticularlysuitableforremoteareapowersupply,wheregrid
supportisunavailable.ltensurescontinuous,stable,andhigh-quality powerdelivery,
makingitaneffectivesolutionforsustainableruralelectrification.
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blogs, and discussion forums. Sentiment Analysis, a key application of Artificial
Intelligence (Al) and Natural Language Processing (NLP), enables computers to
understand whether these opinions are positive, negative, or neutral. It transforms
unstructuredtextintovaluableinsightsthathelporganisationsmakeinformeddecisions.

E veryday,millionsofpeopleexpresstheiropinionsonsocialmedia,onlinereviews,

Businessesusesentimentanalysistoevaluatecustomersatisfactionimproveproducts,
andstrengthenbrandreputation.Healthcareorganisationsanalyse patientfeedback
to enhance medical services, while governments monitor public opinion to develop
effectivepolicies.ltisalsowidelyusedinfinanceformarketsentimentpredictionandin
educationtounderstandstudents’learningexperiences.

Recentadvancesindeeplearningandtransformer-based modelssuchasBERTand
LargeLanguageModels (LLMs) havesignificantlyimprovedtheaccuracyofsentiment
analysis by understanding context, sarcasm, and emotions more effectively than
traditionalmethods.

Asdigitalcommunicationcontinuestogrowsentimentanalysisisoecominganessential
toolforunderstandinghumanbehaviourandsupportingdata-drivendecision-making.
Itsabilitytobridgethegapbetweenhumanemotionsandintelligentsystemsmakesit
oneofthemostimpactfulinnovationsinmodernArtificialintelligence.
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andunderstandvisualinformationfromthesurroundingenvironment.Byusing

camerasandimagesensors,robotscancapturereal-timeimagesandvideos,
whicharethenprocessedtoidentifyobjects,recognisepatterns,detectobstacles,and
makeintelligentdecisions.Theintegrationof OpenCVwithroboticsystemsenhances
automation and enables robots to operate effectively in dynamic and unstructured
environments.

C omputervisionisabranchofartificialintelligencethatenablesrobotstointerpret

Inroboticapplications,OpenCVservesasapowerfulplatformforanalysingvisualdata
andtransformingitintomeaningfulinformationthatcanguiderobotactions.Thelibrary
supportsvariousimageprocessingtechniquessuchasfilteringandobjectrecognition,
which help robots navigate, inspect objects, and interact with their surroundings.
Its flexibility, cross-platform compatibility, and support for multiple programming
languages make it a preferred choice for researchers, engineers, and developers.
As advancementsin artificial intelligence and machine learning continue to evolve,
OpenCVremains a key technology in enhancing robotic perception, autonomy,and
decision-makingcapabilities.
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questionstointelligentagents capable of planning, reasoning,and performing

complex tasks independently. This new generation, known as Agentic Al, can
understandgoalsmakedecisions,useexternaltools,andadaptitsactionswithminimal
humanintervention.

Q rtificial Intelligence (Al) is rapidly evolving from systems that simply answer

Unlike traditional AlImodelsthatrespondtoindividual prompts, Agentic Alcan break
large problems into smaller tasks, gather information from multiple sources, and
continuously improve its performance. This technology is transforming industries by
automatingresearch,customersupporthealthcarediagnostics,softwaredevelopment,
financialanalysis,andsmartmanufacturing.

Ineducation, Agentic Alcan serve asapersonalised tutor, helping studentslearnat
theirownpace.lnhealthcare,itcanassistdoctorsbyanalysingmedicalrecordsand
suggestingtreatmentoptions.Businesses canuseitto automate workflows,improve
productivity,andenhancecustomerexperiences.

AsAgenticAlbecomesmorecapable,responsibledevelopmentisessentialtoensure
transparency, fairness, privacy,and humanoversight.By combiningintelligence with
autonomy,AgenticAlisshapingthefutureofinnovationandcreatingsmartersolutions
thatwillredefinehowpeopleinteractwithtechnology.
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reshaping how people learn, innovate, and create. These advanced systems
cangeneratehuman-liketext,answerquestions,analysedata,andassistwith
complexproblem-solving,makingthemvaluabletoolsacrossmultiplesectors.

Generotive Artificial Intelligence (Al) and Large Language Models (LLMs) are

In education, LLMs provide personalised learning experiences by offering instant
explanations,interactivetutoring,andadaptive study materials.Studentscanaccess
knowledge more efficiently, while educators can streamline content creation and
assessmenttasks.

Research is also undergoing a significant transformation. Al-powered tools help
researchersreviewvastamountsofliterature,identifypatternsindata,andaccelerate
scientificdiscoveries.Byreducingtimespentonrepetitivetasks,researcherscanfocus
oninnovationandcriticalanalysis.

Insoftwaredevelopment, Generative Alenhances productivity by assistingwithcode
generation,debugging,documentation,andtesting.Developerscanbuildapplications
fasterandimprovecodequalitythroughintelligentsuggestionsandautomation.

Despite these advantages, responsible use of Al remains essential. Issues such as
dataprivacy,bias,andaccuracyrequirecarefulattention.Astechnologycontinuesto
evolve,GenerativeAlandLLMsareexpectedtobecomepowerfulpartnersineducation,
research,andsoftwaredevelopment,drivingefficiency,creativity,andinnovationinthe
digitalage.
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(VLSI)designbyimprovingefficiencyaccuracyanddesignproductivityAsmodern

integrated circuits become increasingly complex, traditional design methods
facechallengesrelatedtotime, powerconsumption,andoptimisation. Altechniques
provideeffectivesolutionstotheseproblems.Machinelearningalgorithmsareusedin
ElectronicDesignAutomation (EDA)toolstooptimisevariousstagesoftheVLSidesign
flow,includingplacement,routing, timinganalysis,andverification.Alhelpsdesigners
predictdesignerrors,reducepowerconsumption,andimprovechipperformancewith
greater accuracy. In physical design, Al-based optimisation techniques can quickly
identifythebestlayoutsolutions,reducingdesigntimesignificantly.Duringtestingand
verification,Alassistsinfaultdetectionandtestpatterngeneration,minimisinghuman
effortandimprovingreliability.Alalsosupportsautomateddecision-making,allowing
designerstohandlecomplexcircuitsmoreefficiently Companiesdevelopingadvanced
semiconductortechnologiesincreasinglyadoptAl-drivenEDAtoolstoacceleratechip
development. Despite these advantages, challenges such as high computational
requirementsandtheneedforargetrainingdatasetsremainNeverthelessAlcontinues
torevolutioniseVLSldesign,makingchipdevelopmentfaster,smarter,andmorecost-
effectiveforfuturesemiconductortechnologies.

Q rtificialIntelligence (Al) istransformingthefield of Very Large ScaleIntegration
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mostfascinatinginnovationsistheriseofAlAgents.Unliketraditionalsoftwarethat
onlyfollowsspecificinstructions,Alagentscanunderstandtasks,makedecisions,
andperformactionswithminimalhumanguidance.

TechnologyhasolwaysevolvedtomokehumanIifeeosier,ondtoday,oneofthe

WealreadyinteractwithAlinourdailylivesthroughvirtualassistants,recommendation
systemsandchatbotsHoweverAlagentstakethisconceptostepfurtherTheycanplan
tasks,analyseinformation,learnfromexperiences,andevencollaboratewithhumans
toachieveagoal.Fromhelpingresearchersorganise datatoassistingbusinessesin
managingoperations,theseintelligentsystemsarebecomingvaluabledigitalpartners.

ThegrowingpopularityofAlagentsischangingthewaypeopleworkandlearn.Students
canusethemforresearch support, professionals canautomaterepetitivetasks,and
organisationscanimprove productivity withoutcompromisingefficiency.Byhandling
routine work, Alagents allow humans to focus on creativity, innovation, and critical
thinking.

Despite their advantages, Al agents also raise concerns about privacy, ethics, and
responsible usage. As these technologies become more powerful, itis important to
ensurethattheyremaintransparent,secure,andbeneficialforsociety.

Alagentsarenotheretoreplacehumanintelligence;theyareheretoenhanceit.As
innovationcontinuestoreshapeourworld,thecollaborationbetweenhumansandaAl
agentsmaybecomeoneofthedefiningachievementsofthedigitalage.
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bytakinginspirationfromthehumanbrainandvisualsystem.Unlikeconventional

camerasthatcapturefullimagesatregulartimeintervals,event-basedsensors
record only changes in brightness. This enables them to process visual information
quicklyandefficiently.Neuromorphicsensingoperatesinamannersimilartobiological
neurons,transmittinginformationonlywhensignificantchangesoccur.Thesesensors
useverylittlepowerandcanrespondrapidlytoenvironmentalchanges,makingthem
suitableforreal-timeapplications.

E vent-basedvisionandneuromorphicsensingareinnovativetechnologiesdesigned

A majoradvantage of event-based visionisits ability toreduce data processing by
capturingonlyrelevantinformation.ltalsoprovideshigh-speedoperation,lowlatency,
andreliableperformanceundervaryinglightingconditions.Asaresult,thesesystems
candetect motion and changes more effectively than traditionalimaging methods.
Thetechnologyiswidelyusedinareassuchasrobotics,self-drivingvehicles,industrial
monitoring, security systems,andaugmentedreality.ltenablesmachinestoobserve
andreacttotheirsurroundingswithgreaterspeedandaccuracy.lnsummary,event-
based vision and neuromorphic sensing are emerging technologies that improve
machineperceptionbyimitatingnaturalbiologicalprocesses.Theirefficiency,speed,
and low power consumption make them valuable forthe development of intelligent
andresponsivesystems. !
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communicationtechnologiestoperformintelligentoperationsThesesystemsare

commonlyusedinhealthcare,transportation,industrialautomation,andsmart
infrastructure.Since CPSinteractsdirectlywiththe physicalenvironment,maintaining
hardwaresecurityisveryimportantforsafeandreliableoperation.Hardwaresecurity
focuses on protecting components such as processors, sensors, memory units, and
communicationmodulesfromattacksandunauthorisedaccess.Threatslikehardware
tampering,datatheftandmaliciousmodificationscanaffectsystemperformanceand
compromisesensitiveinformation.Incriticalapplications,suchattacksmayevenlead
tosafetyhazardsandsystemfailures.

C yber Physical Systems (CPS) combine physical devices with computing and

VarioussecuritymeasuresareémplementedtoprotectCPShardwareEncryptionsecures
dataduringstorage andtransmission, while authentication mechanismsensurethat
onlyauthoriseddevicescanaccessthesystem.Securehardwaredesignandtamper-
resistantcomponentshelp prevent physicalattacks and unauthorised modifications.
Regularmonitoringandupdatesfurtherstrengthensystemsecurity.AsCyberPhysical
Systemsbecomemorewidespread,the needforstronghardware security continues
toincrease.Effective security measures help protectdata, maintain systemintegrity,
andensurereliableoperation.Therefore hardwaresecurityplaysavitalroleinbuilding
safe, dependable, and trustworthy Cyber Physical Systems formodern technological
applications.
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carrying out tasks. These robots actively monitor and regulate their power

consumptiontoextendbatterylife,enhanceperformance,andloweroperational
costs.Powermanagementisparticularlycrucialformobileplatformssuchasdrones,
autonomousvehicles,andindustrialrobotsthatdependonlimitedenergyreserves.The
coreaimofsuchsystemsistoconserveenergywithoutcompromisingfunctionality.This
isachievedthroughintelligent strategies like sleep modes, dynamic voltage scaling,
energy-consciouspathplanning,andsmartsensorcontrol.Byminimisingunnecessary
energyuse robotscanoperatelongerandaccomplishtasksmoreeffectively Equipped
withsensorsandadvancedcontrolalgorithms power-awarerobotstrackbatterystatus
and adjust speed, processing capacity, oroperatingmodes accordingly.Someeven
integraterenewablesourceslikesolarpanelstofurtherextendtheirruntime.

n power-aware robotic system is designed to optimise energy efficiency while

Applications range from space exploration and military surveillance to healthcare
supportwarehouseautomationandenvironmentalmonitoring-alffieldswhereefficient
energymanagementisvitalforsustainedandreliableoperation.
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programmers.ltfollowsan”IF-THEN"approachtomakedecisions.Forexample,

ifthetemperatureisabove40°C,thenthesystemturnsonacoolingfan.Rule-
basedsystemsaresimple predictable,andeasytounderstand,buttheycannotadapt
welltonewsituationsunlessnewrulesareadded.

Q Rule-Based System is a system that works using predefined rules written by

An Agentis anintelligent entity that can perceive its environment, make decisions,
andtake actionstoachieve specificgoals.Agentscanlearnfromexperience, adapt
tochanging conditions,and operate withsomelevel of autonomy.Examplesinclude
virtualassistants,self-drivingcars,andintelligentrobots.

Rule-based systems are effective for straightforward tasks where rules are clearly
defined. Agents are more advanced because they can make intelligent decisions,
adapttochanges,andworkindependentlyincomplexenvironments.Therefore,agents
arewidelyusedinmodernArtificiallntelligenceapplications.
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ideasandinformationvisually ltisdesignedtosupportcreativity,planning,and

organisation by allowing users to create mind maps that show relationships
betweendifferentconceptsandtopics.Thetooliswidelyusedineducationpusinessand
personalprojects.Studentscanuseitforstudyingandnote-taking,whileprofessionals
canuseitforbrainstorming,projectplanning,anddecision-making.Userscaninclude
textimages,links,andnotestomaketheirmindmapsmoreinformativeandengaging.
AkeyfeatureofMindMeisterisitscollaborativeenvironment.Multipleuserscaneditand
contributetothesamemindmapinrealtime,makingitusefulforgroupdiscussions
andteamprojects.Theplatformalsoprovidesvarioustemplatesanddesignoptionsto
helpuserscreateclearandattractivemaps.

M indMeisterisaweb-basedmindmappingapplicationthathelpsusersarrange

MindMeistersimplifiestheprocessofunderstandingcomplexinformationbypresenting
ideasinavisualformat.lthelpsimprove memory,encouragescreative thinking,and
supports effective communication among team members. Its cloud-based nature
ensureseasyaccessfromdifferentdevicesandlocations.Inconclusion,MindMeisteris
anefficientandeasy-to-usemindmappingtoolthatassistsusersinorganisingideas,
enhancingcollaboration,andimprovingproductivity.ltisavaluableresourceforboth
academicandprofessionalpurposes.
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enablesdirectcommunicationbetweenthehumanbrainandexternaldevices.By

capturingandinterpretingneuralsignals,BClscreateacommunicationpathway
thatbypassesconventionalmuscularorphysicalinteractions,allowinguserstocontrol
computers,roboticsystems,andassistivetechnologiesusingtheirthoughts.

B rain-Computerinterfaces (BCls) representagroundbreakingadvancementthat

Recent developmentsin signal processing, machine learning, and neuroengineering
havesignificantlyimprovedtheaccuracyandreliabilityofBClsystems.Oneofthemost
impactfulapplications of BClsisinhealthcare, wherethey assistindividuals affected
by paralysis, neurological disorders, or limbloss. Through brain-controlled prosthetic
limbs and communication devices, patients can regainindependence and improve
theirqualityoflife.

Beyond healthcare, BCls are shaping the future of human-machine interaction by
enabling hands-free control of smart devices, immersive virtual environments, and
advancedroboticsystems.Asresearchcontinuestoevolve,BClshavethepotentialto
transformcommunication,rehabilitation,andintelligentsystemdesign.

Bymergingneurosciencewithengineering,Brain-Computerinterfacesarepavingthe
way toward a future where technology can seamlessly respond to human thought,
unlockingnewpossibilitiesinhealthcare,communication,andintelligentsystems.
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lives.Today,weuseAlwhilesearchingontheinternet,usingvirtualassistants,or
gettingrecommendationsonapps.Oneofthelatestdevelopmentsinthisfieldis
AlAgents.

Q rtificial Intelligence (Al) is growing rapidly and is becoming a part of our daily

Al Agents are smart software programs that can understand information, make
decisions,andperformtaskswithverylittiehumanhelp.UnlikeordinaryAlsystemsthat
onlyrespondtoquestions,Alagentscantakeactionstocompleteatask.Forexample,
astudentcanaskanAlagenttoprepareastudyschedule,setreminders,andsuggest
usefullearningmaterials.

Al agents are being used in education, healthcare, banking, customer service, and
many otherfields. They help people savetime by handlingroutine tasks quicklyand
accurately. Virtual assistants on smartphones are simple examples thatmany of us
alreadyuse.

Inmy opinion, Alagentshavethe potentialtomakeeverydaylife easierforstudents
andprofessionals.Astechnologycontinuestoimprove, theseintelligentsystemsmay
becomereliabledigitalassistantsthathelp uslearn,work,and solve problemsmore
efficiently.
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adaptability, collaboration, and delivering results in small stages. Instead of

completingtheentireprojectatonce,theworkisdividedintoshortcyclescalled
sprints.Thisallowsteamstodevelop,test,andimprovethesoftwarecontinuously.The
Agile method encourages strong communication between developers, customers,
andstakeholders.Regularfeedbackhelpstheteamunderstanduserneedsandmake
necessarychangesthroughouttheproject.Asaresult,thefinalproductismorelikelyto
meetcustomerexpectations.

Q gile Development is a software development approach that focuses on

Agilepromotesteamwork transparency,andcontinuousimprovementTeammembers
work together to solve problems quickly and ensure that quality standards are
maintained.PopularAgileframeworkssuchasScrumandKanbanprovidestructured
waystomanagetasksandtrackprogress.OneofthekeybenefitsofAgileDevelopment
isitsflexibility. Changesinrequirements canbe handled easily without affectingthe
overall project significantly. Frequent testing and reviews help identify issues early,
reducingrisksandimprovingsoftwarequality.Inconclusion,AgileDevelopmentisan
effectivemethodologythatsupportsfasterdelivery,bettercustomersatisfaction,and
improvedteamwork.ltsflexiblenaturemakesitsuitableformodernsoftwareprojects
whererequirementsmaychangeovertime.
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securecommunicationhasbecomeacriticalchallenge.Quantuminternetisan

emerging technology that aims to revolutionise communication by leveraging
theprinciplesofquantummechanicsUnliketheconventionalinternet whichtransmits
information using classical bits, the Quantum Internet utilises quantum bits (qubits)
andquantumentanglementtoexchangeinformationwithunprecedentedsecurity.

Q s the world becomes increasingly dependent on digital connectivity, ensuring

AkeyadvantageofquantumcommunicationisQuantumkeyDistribution(QKD) which
enablesthesecuresharingofencryptionkeys.Anyattempttointerceptthetransmitted
dataaltersthequantumstate ofthe qubits,instantlydetectingunauthorisedaccess.
Thisfeaturemakesquantumnetworkshighlyresistanttocyberattacks.

Recentadvancementsinquantumrepeaters,quantummemories,andsingle-photon
communicationhaveacceleratedthedevelopmentoflarge-scalequantumnetworks.
Researchers are actively working to integrate these technologies with existing fibre-
opticinfrastructure bringingpracticalguantumcommunicationclosertoreality.

TheQuantuminternethasthepotentialtotransformcybersecurity,enabledistributed
quantum computing, and support next-generation communication systems. As
researchcontinuestoadvance,thisgroundbreakinginnovationisexpectedtoplaya
vitalroleinshapingasecure,intelligent,andinterconnecteddigitalfuture.
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intoagriculture.One ofthe mostexcitingadvancementsinthisareaisEdgeAl
technology,wherebysmartalgorithmsareperformednotinthecloudbutrather
atthedevicelevel likedrones,sensors,andcameras.

n gricultureissteppingintoaneweroasAlandioTtechnologiesarebeingintegrated

Edge computing technology is utilised in the application of artificial intelligence in
precisionfarmingforcropsurveillance,earlydiseaseidentification,andirrigation.With
the use of Alcameras, plant diseases can be detected within a matter of seconds.
Moreover,moistureandnutrientlevelsinthesoilcanbeanalysedbysensorstoensure
efficientwaterusage.

However thekeystrengthofEdgeAlistheabilitytomakeimmediatedecisionswithout
anysubstantialuseoftheinternet,therebymakingitveryusefulforagriculturalareas
thatarefarawayfromurbanzones.Inadditiontoincreasingcropproduction,ithelps
reducewastageofresources.

With the ever-increasing need for food worldwide, the Edge Al-enabled agriculture
technologyprovidesapromisingsolutionthatisbothsustainableandefficientinhelping
farmersmakedecisionsandensuringfoodsecurityacrosstheworld.
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phones?Digitalmentalhealthplatformsaremakingthisarealitybymitigating

Whotifmentolheolthsupportwosovoilobleonytime,onywhere,rightfromour
stigmaandfosteringresilienceinyoungminds.

linl0Opeopleinindiaexperiencesomeformofmentalhealthcondition,andtheNCERT
Survey highlighted that 11% of students reported anxiety, 14% experienced extreme
emotions, and 43% had mood swings. Youth struggle silently with anxiety, burnout,
andemotionalexhaustion,andoftenhesitatetoseekprofessionalhelpduetostigma,
cost, orlimited accessto services. Thisis where digital mental health platforms are
changingthelandscapeandbridgingthisgapbyofferingimmediateassistance,self-
helpresources,and connections to mental health professionals. The help starts with
mobile appsthattrack mood, such as MoodFitand depressiondairy,andrangesto
onlinecounsellingandAl-poweredchatbots,suchasWoebotandWysa.

These platforms provide a safe, convenient, and affordable way to access support.
The online peer-support communities allow users to connect with others facing
similarchallenges,reducingfeelingsofisolation.Digitalmentalhealthisnotmerelya
technologicalinnovation;itisasocialinnovationthatrecognisesthat mentalhealth
supportmustmeetpeoplewheretheyalreadyareonline.
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digitalera.ADigitalTwinisavirtualrepresentationofaphysicalobject,system,or

processthatcontinuouslyreceivesreal-timedatafromitsreal-worldcounterpart.
Bycombiningsensors,dataanalytics,andconnectivity,DigitalTwinshelporganisations
understandhowphysicalsystemsperformandrespondtochangingconditions.

D igital Twintechnologyis one of the most promisinginnovations of themodern

Thistechnologyiswidelyusedacrossvariousindustries.Inmanufacturing,DigitalTwins
helpmonitorequipment,predictfailures,andreducemaintenancecosts.Inhealthcare,
digitalmodelsoforgansandmedicalsystemssupportresearchandimprovetreatment
planning. Smart cities also use Digital Twins to analyse traffic patterns, manage
infrastructure, and optimise energy consumption, leading to more efficient urban
development.

OneofthemajoradvantagesofDigital Twinsistheirabilitytoimproveefficiencyand
sustainability.Organisationscantestdifferentscenariosinavirtualenvironmentbefore
makingchangesintherealworld.Thisreduceswaste,savesresources,andsupports
better decision-making. Predictive maintenance and real-time monitoring also help
increaseproductivityandoperationalreliability.

Despite challenges such as data security and the need for accurate real-time
information,DigitalTwintechnologycontinuestoevolverapidly.Asindustriesbecome
moreconnectedanddata-driven,Digital Twinsareexpectedtoplayacrucialrolein
creatingsmarter,moreefficientandsustainablesystems.Theirabilitytobridgethegap
betweenthephysicalanddigitalworldsmakesthemakeyinnovationforthefuture.
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