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Messagdrom the Convenor

WhenHamFest Indiavasfirst hostedn 1991,it wasn'tjustaneventit wasa gatheringof kindredspirits,
a place where ideas, friendships, and passion for radio met without boundaries. Over the years, th
tradition has travelled across India, each host adding their own flavour while keeping the essence alive.

Thisyear thatprivilegeandresponsibilityhascometo Goa.Forourteam,jt's notaboutputtingonashow,
it's about creating a space where every delegate feels a sense of belonging. A space where the old ha
cansharewisdom,thenewHAMSs can feelinspired,andwhere wecanall walk awaywith storiesto tell.

HamFest India 2025 is not only about technical sessions, workshops, and demonsttabogé there

will beplentyof thosel t as@abouttheteabreaksthelate-nightrechewsthefi a hnzomentsvhen you
learnsomethinghew,andthe smileswhenyoufinally meeta callsigny o u 6rly Beardontheairwaves.

These friendships often outlast the event itself and are what keep our community alive long after the
closing ceremony.

Organising an event of this scale also means dealing with logistics, planning, and a fair amount o
coordination! t notalwaysvisible,butalot happensn thebackgroundo makesurethingsrunsmoothly.

My hope is that delegates find the arrangements simple and convenient, so the focus stays on radio a
learning, not on hassles.

| am deeply grateful to everyone who has supported us so far, the volunteers, partner organisations, a
HAMSs from every corner of the country and to those who have travelled great distances to be here.

See you around the venue in the seminar halls, at the stalls, or perhaps just across a table, talking ab
the magic of Amateur Radio.

73,

SandesliBhat

VU22DX / ExVU3FGJ
GeneralConvenor HamFesindia 2025
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HAM Radio: A Technical and Social Hobby for Anyone
and Everyone

by YL Neil Bruce (VU3EF2)

HAM radio,oftencelebratedor its technicalprowessjs muchmorethanjustatechnicalhobby.It offers
auniqueblendof technical challengandsocial connectioninviting peopleof all gendersbackgrounds,
and abilities to participate. As a field that combines hamdexperience with learning and community
building, HAM radioholdsaspecialplacefor hobbyistsvhoaredrawnto bothtechnologyandfriendship,
making it an inclusive platform for everyone.

On the surface, HAM radio may appear to be purely about electronics, antennas, and frequenc
modulationWhile thesetechnicalaspectareessentialtheyform only partof theHAM radioexperience.

From setting up DIY projects to exploring new advancements in communication, Amateur HAM
operators are constantly learning and adapting. However, every transmission offers an opportunity t
connect with someone new, often from a completely different background or part of the world. These
connections turn technical experimentation into shared experience, making HAM radio as much abou
people as it is about machines.

This social aspect of HAM radio is a key factor that keeps people engaged. It allows operators tc
communicate across borders and build friendships that span continents. The HAM radio community is
one of camaraderie and collaboration, where operators support each other in troubleshooting, teac
newcomers, and even organize local and international gatherings. These connections aren't limited 1
language, nationality, or agethey include anyone who shares a passion for radio.

Events like HAMFEST INDIA illustrate how amateur HAM radio goes beyond the technical to foster
personalelationshipsaandunite peopleunderasharednterest. Infact, operatorsyhetherexperiencear

just starting out, often describe this hobby as a "global family as we here like to call it Vasudhaiva
Kutumbakam" It's a space where anyone can belong and contribute, regardless of prior knowledge ¢
expertise.

Perhaps one of the most remarkable qualities of ham radio is its inclusivity. This hobby is open ta
everyon® regardless of gender, ethnicity, or orientation. While the field has historically been male
dominated, the number of YLs (Young Ladies) and-bmary operators is steadily rising. HAM radio
clubs and organizations worldwide are actively working to create welcoming environments where
diversity is celebrated. For many, HAMs it is a way to express identity, foster connection, and build
confidence.

From the young to the elderly, and from the highly technical to the casual conversationalist, HAM radio
has space for everyone. It's a hobby that welcomes curiosity and encourages participation, and i
inclusivity strengthenghefabric of thisuniquecommunity. HAM radioremindsusthat,while technology
connects us over the airwaves, it's the diversity of people on the other end that truly enriches th
experience.

As HAM radiocontinuedo evolve,its blendof technicalandsocialaspectsgcombinedwith its inclusivity,
ensures that it will remain a beloved hobby for generations to come.
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System for Emergency Assistance, Response, an
Communication Hub (SEARCH)

by Dr. Pruthviraj U

The lack of a robust monitoring, rescue, and communication
hub during disasters can lead to dire outcomes for
individuals, communities, and societies. The primary
concern is the loss of life, as delayed search and rescue
operations can result in avoidable deaths. This issue is
exacerbated by delayed medical care, which can lead to
long-term health issues or further loss of life pdistaster.
Infrastructure damage complicates rescue efforts, impedes
assistance provision, and slows down recovery. Without
effective search and rescue, population displacement
worsens, leaving people stranded and extending their
exposure to risk. Moreover, ineffective operations escalate
economic costs due to extended recovery periods,
infrastructure damage, and reduced productivity. In essence,
the lack of a welequipped emergency hub amplifies the
di sasterods i mpact, highl i ght
play in saving lives, reducing damage, and aiding recovery.
This is the problem that SEARCH aims to address.

System for Emergency Assistance, Response, and
Communication Hub (SEARCH) is created specifically to
assist coastal areas of Dakshina Kannada in emergencies or
disasters. It is a statd-the-art rescue and communication
centre, designed to enhance disaster response. It is equipped
with UHF/VHF/HF radio stations and autonomous aerial
and marine vehicles for effective emergency response. It
also serves as a learning platform for students and
HAM/AmateurRadioenthusiastdpsteringinnovationin communicatiorandrescueoperations.

NATIONAL INSTITUTE OF TECHNOLOGY KARNATAKA, SURATHKAL

SEARCH's uniqueness stems from its ability to go beyond individual components and offer an all
encompassing solution that addresses the complex and dynamic nature of emergency response, &
communication. One distinctive feature enhancing SEARCH's adaptability is the incorporation of
portable container cabins, equipped with solar panels. These portable units serve as dynamic comma
centers or remote hubs, ensuroperational flexibilityin diverseenvironments. Theategration of solar
panels not only aligns with sustainability goals but also ensures continuous functionality, allowing for
autonomous and resilient operations, especially in remote or diaffsteted areas. Its versatility,
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educational focus, and successful n@alld applications contribute to its standing as a pioneering
initiative in the realm of technology for national importance.

The SEARCH System has achieved Technology Readiness Level 6 (TRL 6), demonstrating its
effectiveness taey stakeholders likéhe New Mangalor@ort Authority (NMPA), the Karnataka Forest
Department, factories in Special Economic Zones (SEZ), Mangalore Refinery and Petrochemicals
Limited (MRPL), and district administrators in Udupi and Mangalore. Its versatility is evident in its
adaptabilityto variousoperationakcontexts including maritimemonitoring,forestmonitoring,industrial
safety, and critical infrastructure settings.
emphasises its commitment to informed decisma ki ng i n <coast al and ma
learning platform for students and HAM/Amateur Radio enthusiasts, promoting innovation in
communication and rescue operations. This rfudic et ed approach validate
TRL 6.The Amateur Radio facility operates with strong support and active engagement from MARC
(Mangalore Amateur Radio Club)

Relevanceof the product/solution in India and total addressablemarket: SEARCH,distinguishedy

its advanced marine and coastal monitoring capabilities, autonomous aerial and marine vehicles, ar
robust communication systems, emerges as a uniquely equipped solution to address a spectrum
emergencies, including cyclones, floods, and industrial accidents. The system's emphasis on search a
rescue aligns seamlessly with India's need for swift and coordinated crisis responses, potentially savin
livesin critical situationsMoreover,by incorporatingportablecabins SEARCHenhancegs operational
versatility, ensuring aapid and flexibleesponséo emergencieBeyond its functional role, it serves as

a valuable platform for technological exploration and education, contributing to India's goal of fostering
innovation and expertise in crucial domains. In doingS&ARCH actively contributes to strengthening

the country's overall resilience and preparedness.

Competing products/Technology:SEARCH is an innovative initiative that unifies key elements like
search and rescue operations, autonomous vehicles, advanced communication systems, and educat
into one platform. While there are products th
the integration of these features that sets it apart. SEARCH not only provides a comprehensive solutic
for emergency assistance and response but also serves as a \aluabat®nal and operational tool. Its
unique approach underscores its innovation in the realm of search and rescue technology.

Prototype details

Control and Command CenterThe heart of SEARCH is its Control and Command Center housed in
portable container cabins. These cabins, equipped with essential amenities like toilets, cafeterias, ar
mini-workshops, provide a comfortable and slfficient environment for operators. Located at NITK,

the command center serves as the nerve center where operators manage and monitor autonomc
vehicles and communication systems. This setup enhances operational flexibility, allowing for rapid
deployment in various scenarios.
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Autonomous Aerial and Marine Vehicles:

Utilising quad rotors and muitbtors for

" precision surveys, SEARCH employs advanced
aerialplatformsfor detailedcoastalassessments.
The SemiAutonomous Research Vessel
(SARV) and Unmanned Surface Vessels
enhance maritime monitoring, enabling efficient
datacollectionandsearch andescueoperations.

Communication Infrastructure: SEARCH's
robust communicationnetwork includes the

& HEX, Spider,and tribander Antennas.These
components ensure seamless and reliable
communication facilitating reattime
coordinationbetweenthe autonomousrehicles
and the command center.

Societal impact: The societal impact of SEARCH is fegaching, encompassing enhanced emergency
response capabilities, increased safety along the coast, and the development of expertise that can
applied in addressing natiordalvel challenges. In essence, SEARCH exemplifies the synergy between
educational institutions, industry, and societal needs, illustrating the potential for academia to play &
pivotal role in fostering innovation, preparedness, and positive societal change.

Is HF Band Dead? An Indian Amateur Radio Operator's
Journey Across the lonosphere

by SandipanBasuMallick (VU3JXD)

ltds 5:45 a. m. i n a guimanin his60s adfusts teefumesknob of hivbteamsceiken, | k a
and a soft, rhythmic hiss greets him. The hum of his linear power supply is the only other sound in the room.
Coffee in hand, he tunes across then2&ter band with the precision of a violinist drawing his daarefully,
deliberately.

Ther® there it i$ a faint voice crackling from halfway across the globe. The man leans in, heart pacing slightly.
The game is on. The world is awake.

The Golden Frequency: Echoesof the Past

Beforestreamingbeforeinstantmessagingandbeforetheworld fit into oursmartphonesherewasHFo
the High Frequency band spanning 3 to 30 MHz. For decades, it was the open road for wireles
adventurers.

Duringits goldenerain Indiad spanningrom the1970sthroughtheearly20008$ HFw a s jusbatband;
it was a dimension. From rural Rajasthan to the hills of Shillong, operators would build antennas with
bamboo poles, solder their own rigs, and wait patiently for the bands to open like temple doors at dawn.
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They would spin the dial and hear voices from Russia, Morse from Brazil, and sometimes even Englist
news relayed from Beijing or Berlin. In remote corners of India, HF was a passport without paper, a
connection to a world otherwise unreachable.

It was also more than hobdyit was a tool of resilience. In disasters, HF transmissions helped connect
the disconnected. There were operators who, during cyclones and earthquakes, used nothing but c
batteries and wire antennas to passddging messages.

Everycontactmade everysignalreceivedcarriedarushd partsciencepartmagic.
Fading Frequencies:The Whisper Years
But thencamethessilence.

With the arrival of smartphones, fiber internet, and satellite communications, the mystiqustafted
to fade. New Amateur Radio licensees in India increasingly turned to handheld VHF/UBhaetly,
inexpensive, and ideal for local contacts.

HF transceivers, with their bulky forms and learning curves, gathered dust. On weekdays, the band
seemed deserted. Voices thinned out. Many dskexs the HF band died?

Thesilencew a s avditld it wasthe beginningf atransformation.
The Digital Dawn: Signalsin the Static
In truth, HFw a s dyiid. It wasevolving.

Amidst the static, new signals emerged. Strange, roboticddoe®ly audiblé began to fill the gaps
left by analog speech. These were digital modes: FT8, JS8Call, PSK31, Olivia, and others.

They didndét sound human. They werendt meatort t
noise environmenfsper f ect for I ndi ads urban hams grapp
interference.

With as little as 10 watts and a makeshift wire antenna, Indian operators started logging contacts fror
Alaskato Argentina.Softwarelike WSJT-X allowedthemto decoddligital signalsinvisibleto thehuman
ear.

It was a new kind of thril like deciphering alien code. The screen would light up with call signs,
distancesandsignalreports.Contactshappenedilently, without conversationyeteveryfi 7 3emtwasa
whisper through the ether, a victory against physics.

Was it less personal?Yes. But als@ more powerful. HF Beyond Ham Talk: The Ex pl or er ¢
Playground And still, HF hadmoreto offer.

Forthosewilling to ventureoff thebeaterpath,thebandwasd andisd afrontier.Commerciakhortwave
broadcasts are still alive: Akashvani formerly All India Radio continues its external services, while
stations from Vietnam, South Korea, China, and the Middle East reach Indian shores every night.

More elusivearethetime signalstationdike WWV (USA) andRWM (Russia) pffering precisetime and
frequency standards. Even more cryptic are weather stations, aeronautical broadcasts, military beacor
and utility transmissions scattered across the HF spectrum.

A curiousoperatowith apatientearandanSDRinterfacecandecodeSYNOPweathedata trackaircraft
messages over the ocean, or even listen to VOLMET aviation weather briefings.
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Thisis notcasualistening i tdétsctivework. It's theclosestbnecancometo globalespionagevithout
ever crossing a legal line.

For those hams in India who live in higtFl environments, these ndvam HF pursuits offer exciting
challenges: decoding the undecodable, chasing rare beacons, logging the unheard.

HF in India Today: A Quiet Rebellion

While thelargerperception maye oneof decline, the truth otheground is different. Hin Indiais not
deadi t 6s quietly, steadily gaining moment um.

A new generation of hams is discovering QRP (low power) HF operations using compact rigs like the
Xiegu G90or homemad@ITX transceiversClubsarehostingworkshopson digital modes.YouTubeis
alive with Indian ham channels showing FT8 contacts from Houriedipoles.

Evenhigh schoolstudentsn NagpurandShillongareexperimentingvith Raspberryi-basedHF digital
stations]earningto decodéVNeakSignalPropagatioiReportf WSPR)andlog globalreceptiorfootprints.

The solar cycle, too, is turning. With sunspot activity on the rise, the HF dasgecially 10 and 15
meter® arebeginningto sparkleagain.Weekendsiow humwith contestactivity, andcasuaDX is back
on the table.

In this backdrop, Indiammateuradiois notretreatin@ i t récalibrating.
T o mo r r HFwWSairsival, Scienceand Storytelling
So,whatdoesthefuture hold?

HF6s role has changed. I t i s O bubit rénmminsgite mosttreilent p r |
one. In emergencies, HF doesn't need cell towers or indejust electrons and atmosphere. This alone
gives it enduring value.

At the same time, HF is also a scientific instrument. Operators use it to study ionospheric conditions
propagatiorpaths,andspacewneathereffects.With theright tools,evenschoolstudentcanconductreat
time propagation experiments across continents.

Andfinallyd HF remainsastorytellingmedium.Everycontactwhetherdigital or voice,is amicro-story.
A signal from Siberia. A greetinigom South Africa. A weathdsulletin from Tokyo.A time pulsefrom
Fort Collins.

| t adiveng narrative told throughtheether.
Epilogue: A Signalin the Static
Backin Kolkata,theman inhis 60sfinishesloggingthecontacd Romania20 metersSSB,goodcopy.

He leans back in his chair, takes another sip of coffee, and smiles. Outside, the city stidskioside
honk, alarms buzz, phones ring.

But here, inside his modest shack, something deepead stiesthrill of the chase, the joy of discovery,
the romance of reaching across oceans with nothing but wire, willpower, and waves.

TheHF bandi s dead

Youjust haveto knowwhered andhowd to listen
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History of Hambel Amateur Radio Club & Hambel
Belgaum Net.

Compiled by: VU2KOC & VU2BRJ

MA affectionatel
Hambel Belgaum Net's known as Prof PAL was a legendary HAM

AUIP AL Tribute to VU2PAL ﬁ:d:
i —— s 3 —— A

1
73s GUDLUCK i

in 24
§ and lifetime validity.

With support from members of Hambel
Amateur Radio Club and other active
hams namely, VUZPNU, VU2ZKOC,

! VU2BRJ. VU2JBP, VU2BAJ. VU2SIV,
VU2EXY. he started the daily HAM Net

Prof PAL was a trained Physicist and
taught at RL Science Institute, Belgaum,
whence he retired as Principal of the
college.

He is survived by his XYL, one OM and
four YL harmonics. one of whom is

Prof MA Hipparagi : 26" Jan 1930 - 27" Aug 2016 yy;ssp

During late 1960s and early 1970s, VU2N&Milip Nerlikar; VU2PAL 7 Prof. Pal (Prof. M.A. Hipparagi),
VU2CKR i Gaddi; VU2ASKi A.S.Kuragunal; VU2SIMSK) i S.B.Arabhavi and fewthers interesteth HAM

Radio, were preparing for ASOC Examination at Belgatimding the required information relating to HAM
Radiowasdifficult in thosedays. As aresult,this small groupusedto periodicallysharethe availableinformation

they could procure, by getting together on every Sunday in the Physics Laboratory of R.L.Science College
Belgaum, wherein VU2PAL was serving as Profes8doreover, owning a telephone at home was a dridam
privilege for middle class in those dayBhis periodical getogether on every Sunday morning over a cup of tea,
led to formation of Hambel Amateur Radio Club, Belgaum (HARC) in the year 1973 by the founding members
VU2NSD i Dilip Nerlikar (licensed in 1973); VU2PAL Prof. Pal (licensed in 1974 with Grade Il call sign
VU2MAZ and subsequently upgraded to Grade | & Advance Grade with call sign VU2PAL); VU2@RIdi;
VU2ASKT A.S.KuragunaandVU2SIV (SK)i S.B.Arabhavi.VU2CKRi Gaddi,whowasworkingin Telegraphs
Department, provided CW training regularly.

In 1974 a few others viz., VU2KOC Omprakash; VU2DLR Dalpat; VU2PNU1

Bebu; VU2MRM1 Mohan Metri; VU2JBP (SK) Jayant Patil; VU2BAJ (SK) Baiji

Kaka; VU2TFST Theodore Fernandez; VU2KDE Kumar Shah and others joined
HARC and regularhattended the weekly meeting held every Sunday at R.L.Science
College, Belgaum, discussing HAM related matters, more particularly the programme
Dx Juke Box & popular Media Net Work Broadcast on Radio Netherlands and
VU2PAL also started imparting CW trainingsven Kolhapur Group consisting of
VU2ABA i Aba; VU2SMN 1 Suhasand VU2AVG i Avinash (SK) actively
participatedin the HARC

Meetingon Sundays.It is worthwhileto placeonrecordthatVU2KOC wasthefirst andforemostio takeup ASOC
examination in Hindi language which is unique. That apart, VU2KOC & VU2PNU were the first to procure
commercial HF Transceiver (Icomdt51) in 1982 followed by others at Belgaum.
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Durlngearly19805afewmorejomedasmembers)f HARCVviz., VU2SMSi Manju;VU2ACK i Ashok;VU2BRT

3 !! i Balu; VU2BRJi Joshi; VU2EXYT Sarvade; VU2SGD Dr.Sumant
Goel; VU2BRGI YL Dr.Beena Goel;VU2SSPi YL Dr.Sukhada (YL
Harmonic of VU2PAL); VU3EYE i Dr.S.G.Patil;VU2MAK i YL
Maki Kapadia,VU3TYG i Nitin; VU3MUG 1 Ishwar RaoVU2BGZ
i Bharat Garagatti; Rajmane; and others including SWL Wagh;
Bhujannavar and few other inactive Hams whose names are not
included here.Cyclostyled News Letter containing Ham related topics
andactivitiesof the club werecirculatedeverymonthto all themembers
of HARC. VU2EXY i Sarvade (Astronomical enthusiast) played a
prominentrolein establishingAmateur Radidtationat ScienceCentre,
Omprakash, Belgaumunder AdvancedDigital CommunicationNetwork Project,

VU2KOC supportedby Dept. of Information Technology, Govt. of India,
implementedy Nationallnstituteof AmateurRadio,Hyderabadn 2011.

) Outing, Hiking, Trekking & Field Day to nearby
places with VHF Handy were organised from time
time with active participation of all the members
HARC apart from Astronomical observationa
arranged by VU2JBP Jayant Patil and VU2EXY

Hams was gracefully taken up by the members of
club. VU2ABA (SK) & VU2BGZ i BharatGaragatti
(SK) provided much needed technical support
§ VU2PNU | home
brewers of the ClubAmateur Radio Club, Shimoga,
with its activemembers viz., VU2SLJ (SK) Jois; VU2BCP (SK) Patil; VU2VSJ
I Prasanna; VU2LAU LaxmanprovidedHomebrewed40Mts. SSBRx & QRPTx
built anddevelopedby VU2SLJ (SK) i Joisto someof the membersof HARC.J @
VU2MRM is a feather in the cap of HARC in the matter of CW contakts.
1990s during any local road traffic accident and such other exigencies, the members of HARC provided possibl
assistanceo thelocal police for whichthethenSPof BelgaumhadalsoissuedD cards tahemembers oHARC
captioned AHAMS | N ArRateBrR&dO ClgbEoRdIhafuE & Belgaum jointly provided vital
VHF communication for MASA (Maharashtra Automotive Sports Association) Car Rallies during late 1980s &
early 1990s, besides providing communication backup in 1990s during Elections, at the request of DC, Shimogze
History of Hambel Belgaum Net: When VU2BRJ Joshi got his licencim June 1988, he started using
aQQRPCrystalTransmitterconsistingof singleSL100Transistomwvith PEPbetweerb00milli -wattto 1 wattwhich
was assembled by VU2KOC in a plastic soap box (same is preserved as an antique piece till bedagid
QQRPO&6s Cr y s wasl7052.5KkdzqAt theranyest of VU2BRXhelocal hams at Belgaumsedto have
regular QSOs with him between 7.00 a.m. and 8.00 a.m. on 7052.50 kHz, and VU3IRUB.U.Tekani from
Bhavnagar (Gujarat) was Elike thrilling station for VU2BRJ to get 599 report on the said Crystal QQiRP.
days rolled by, other outstation Hams also started joining the group on 7052.50 kHz between 7.00 a.m. and 8.00
a.m. Thus, VU2PALT Prof. Pal started the Belgaum Net in November 1989 and later on nhamed it as HAMBEL
BelgaumNet and shifted the operatingfreq. from 7052.50kHz to 7050kHz. VU2PAL 1 Prof. Pal untiringly

Joshi - VU2BRJ
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conducted the Hambel Belgaum Net with all dedication till a week prior to his death on 27.08.2016 and thereb
logged whopping 3,86,688 QSOs.

BELGAUM ASSOCIATION FOR SCIENCE EDUCATION
DR, S. J. N. SCIENCE CENTRE BELGAUM
HAMBEL /- MATEUR RADIO CLUB BELGAUM

An Introc':<tory Workshop on

@ ' RADIO

¢t W For Selectod Engineering College Students
e { .‘. o : 30.04.2013 Venue : Dr. 5. 1. N. Sciance Cat

44

Prof. Pal, VU2PAL (centre) with other hams at a Ham Radio Workshop conducted by HARC, Belgaum in
conjunction with National Institute of Amateur Radio.

Hambel Belgaum Net is still continued with the same fervour, zeal, enthus
and dedication daily on 7050 kHz from 7.00 am to 9.00 IST by six Net Contra
viz., VU2PNU i Bebu; VU2ACK i Ashok; VU2SMS i Manju; VU2KOC i

Omprakash; VU2BRJ Joshi & VU3XFHT Mahantesh.VU2ZMK 1 Mahindra
from Ponda, Goa is untiringly providing Live Stream of Hambel Belgaum Ne
YouTube w.e.f 12.02.2023.

Every year on 27 August,Hambel BelgaunNet is dedicatech memoryof Prof.
Pal. In 2017 SpecialCall sign AULPAL was procuredon his first death
anniversary and QSL card on the occasion was designed, printed and supplieuwoy
VU3BUT i Dr.Tekani; VU2SPH Prof. S.P.Bhatnagar and team members of Bhavnagar Amateur Radio Club,
followed by Indian Instituteof Hams, Bengaluru, on the second death anniversary of Prof. Pal in 2018.The future
plan of HARC is to install a VHF Repeater at Belgaum.

Manju - VU2SMS

Hambel BelgaumNet
isconducteddaily from
7.00to 9.00am IST on 7050kHz. Net
Controllers:
VU2PNU : Bebu.
VU2ACK : Ashok.VU2SMS :
Manju. VU2KOC : Omprakash.
VU2BRJ : Joshi.
VU3XFH : Mahantesh.
PleaseCheckinto BelgaumNet & Other Nets
a) To mark your presenceon Air.
b) To CheckPropagation condition.
¢) To Checkfor Friends/Ham Activity
d) To passon any messages
€) To Checkperformance of your Antennas/ Rig.

73from Hambel Amateur Radio Club (HARC), Belagavi,Karnataka !
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TrackingthelnternationalSpacestation(ISS)

by C. Demastan(VU3DMT)

The International Space Station (ISS) is a large space station that was assembled and is maintained in low Ea
orbit by a collaboration of five space agencies and their contractors: NASA (United States), Roscosmos (Russia
ESA(Europe) JAXA (Japan)andCSA(Canada)ThelSSis thelargestspacestationeverbuilt. Its primarypurpose

is to perform microgravity and space environment experiments. The ISS provides a platform to conduct scientific
research, with power, data, cooling, and crew available to support experiments.

Amateur Radio on the International SpaceStation (ARISS)

Amateur Radio on the International Space Station (ARISS) is a program that facilitates radio communications
between licensed Amateur Radio operators and crew members aboard the International Space Station using 1
amateursatellite service. Students and Amateur Radio operators all over the world are able to speak directly tc
astronautaindcosmonautgia handheldmobile,or homeradiostationsLow powerradiosandsmallantennagan

be used to establish communications.

How to hearthe ISS

Almost any 144 MHz FM rig will receive the ISS, you can even use a general coverage VHF scanner with an
externalantennaAs far astheantennas concernedhesimplerthebetter.A ¥awavegroundplanehasa highangle

of radiationandworkswell. Large144MHz colinearsarenotasgoodbecauseheradiationpatternis concentrated

at the horizon while the ISS is above 15 degrees elevation for most of a pass. The ISS puts out a strong signal
145.800 MHz FM and a 2m handheld with a 1/4 wave antenna will be enough to receive it.

Listening Online

If youd o rhé@vean AmateurRadioreceiver yolwcanstill listen to thelSS by usingan Online Radio,alsoknown
asaWebSDR Selecta Frequencyf 145800.(kHz andMode FM:

AFarnhanWebSDRwhenlSSis in rangeof Londonhttp://farnhamsdr.com/
AR4UAB WebSDRwhenISSis overRussiahttp://websdr.r4uab.ru/

Checkthe N2YO siteto seewhen thdSSis in rangehttps://n2yo.com/?s=25544&df=1

Tracking Software

In my experience ISS Detector is very useful. It can be downloaded from the Google store. This app gave m
accurate information on where [k to acquire the station so | was able to watch it pass across the sky. The ISS
travelsat greatspeedThemomentthatISS givesmeanotification, it will bevisible from my locationin 5 minutes
before.TheobjectcalledTiangongis the Chinesespacestation.It is alsovisible. With ISS Detector you caneasily

track and locate the ISS using just your smartphone.

Ham radio in ISS

The Kenwood TMD710GA radio is located in the ISS Columbus Module, supports 2 meted {x4MHz) and
70cm (435-438MHz) operationThisradioprovidesa higheroutputpowercapability(restrictedto a maximumof
25 Watts in ISS operation) supporting FM and packet operations. There is one radio on the ISS that operates as
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packet DigipeateiThe Columbus D710GA can supptrbse operatioataboutl0 watts and uses NA1SIBwill
respond to the alias "ARISS".

Repeater

A cross band FM Amateur Radio repeater with a downlink on 437.800 MHz was activated on the International
Space StationThis high speed makes radio signals appear to shift in frequency, a phenomenon called Dopplel
Shift. This Doppler shift willcausehelSStransmit frequencef 145.990MHz to look asif it is 3.5kHz higherin
frequency, when IS approachingour location. The ARISS crossbandrepeateuplink is 145.990MHz (67 Hz

tone), with a downlink of 437.800 MHz. A duel band antenna is ideal to make contacts.

SlowScanTelevision(SSTV)

The most exciting experience related to ISS is to receive SSTV im8imegscan television (SSTV) is a picture
transmission method, used mainly by Amateur Radio operators, to transmit and receive static pictures via radio i
monochrome or colour. SSTV was used to transmit images of the far side of the Moon from Luna. Slow Scar
Television(SSTV)is transmittedby the ARISSRussiareamfrom the AmateurRadiostationin theRussiarService

Module of the International Space Station using the call sign RSOISS. The equipment used is a Kenwood D71
transceiver running about 25 watts output which provides a very strong signal enabling reception using simple
equipmentln the pasttwelve differentimagesweresenton 145.800MHz FM usingthe SSTV modePD180,with

a 3-minuteoff time between eacimage.This hasnowchangedo usethefaster PD120 modeith a2 minuteoff-

time which will allow more images to be received in an orbital pass. Rubber ducky antenna is enough for this.

How to download SSTVimage

I am using 6Robot366 the SSTV I mage Decoder for d
downloadedromtheplay store.Thesupportmodeis PD 120.0n detectiorof thecalibrationheadeof asupported

mode, the resulting image will be automatically saved to the "Pictures" directory and can be seen in the Imag
gallery.

Apply for an Award

ISS contacts are incredibly rare, so sometimes people fill out that form for ARRIS contacts through the ISS
Di gi peater, and they get a nice card sent to ithem
ARI SS Series 270 area and apply for an award at th

https://arissusa.org/ARISS _SSTMttps://www.bsattrac.com/arissnssitveventQSL Cards

ISS contacts are incredibly rare, so sometimes people fill out that form for APRS contacts through the ISS
digipeaterandtheygetanice cardsentto them.Theaddressvill publishtimeto time.Onlinesubmissiorof images
is possible.
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New Callsignprefixesfor RadioAmateursan India

by JoseJacob,VU2JOS

With effect from 25 June 2025, callsigns with new prefixes are being issued to new Radio amateurs in India a
follows:

1 GeneralGradeVU21-VU29 seriedollowed by 2 lettersuffixes

1 Restricted Grade: VU3YU39 series followed by 2 letter suffixes OM Sandy VU22DX of Goa was the
very first one to report receipt of his new callsign (ex VU3FGJ) with the brand new p@tfier new prefixes
issued recently like callsigns like VU24DX, VU25AK,
VU26CT, VU27YN, VU29AR, VU32VV, VU33IG,
VU36VS, VU37JD, VU38AP and similar combinatio
represent a new scheme for issuing callsigns to ams
radio operators in India. Here's the background:

Traditional Indian Prefixes: For a long time, Indian
Amateur Radio operators were primarily issued callsi
beginning with VU2 for General (formerly Advanced ar
Gradel) license holders and VU3 for Restricted (former
Gradell and Graddl Restricted) license holders. Thes
were typically followed by two or three alphabets (e.
VU2TO, VU3LMS).

Need for Expansion:As the number of licensed Amateur
Radio operatorsin India has grown, the pool of available
traditionalcallsigncombinationstartingwith VU2 andVU3 followed by alphabetdikely begarto dwindle.

NewNumbered Prefixes: To addresshis, theWirelessPlanningandCoordinationWPC)Wing of DOT, Ministry
of Communications, which is responsible for issuing Amateur Radio licenses in India, has introduced these nev
numbering schemes.

VU21..to VU29.: prefixesfollowed by 2 alphabetsThesearenow beingissuedor newGeneralGradelicenses.
VU31..to VU39.. prefixesfollowed by 2 alphabetsThesearenowbeingissuedor newRestrictedsraddicenses.

International Context: Amateur radio callsigns are regulated internationally by the International
Telecommunication Union (ITU). Each country is assigned blocks of prefixes. India's assigned prefix blocks are
ATA-AWZ, VTA-VWZ, 8TA-8YZ. While the ITU assigns these broader blocks, the national licencing authority
in India viz Wireless Planning & Coordination Wing determines the specific structure and sequence of callsigns
within those blocks. The addition of numbers after the initial "VU" and a single digit (like VU2 and VU3) is a
method to create more unique identifiers.

It is reportedhatEcholinkandLOTW arehavingproblemsgo accommodatéhesenewprefixes!

Continuation of Old Callsigns. Existing callsigns starting with VU2 and VU3 (followed by alphabets) will
continue to be valid. The new system applies to newly issued licenses.

In essence, these new prefixes are a practical measure to accommodate the increasing number of amateur ra
enthusiasts in India by expanding the available callsign combinations while still adhering to the country's
internationally allocated prefix block (VU).

The list of such new callsigns compiled me (which will be updated regularly) is available in
https://gsl.net/vu2jos/New_Calls.htm
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GoaRadioAmateursSociety(GRAS)

by Amey Pandit (VU2YQ)

The Goa Radio Amateurs Society (GRAS) was established in the late 1960s, marking the formal organisation c
HAM radio enthusiasts in the region. Founded under the initiative of Sulu / VU2GV, with C. E. Albuquerque
serving as its first president, GRAS quickly became a central hub for amateur radio activities in Goa. Venkatesl|
Angle/ VU2WA, from theP & T Departmentplayeda pivotal rolein introducingnew programmesndnurturing

the local HAM community. His contributions were significant in ensuring that GRAS remained active and
influentialin the earlyyears.GRAS expandedts presencdy establishindoranchesn Vasco,Margao,andPanaji,

where monthly meetings, Morse code classes, and discussions on equipment were held. This period laid tt
foundation for a thriving ham radio community in Goa.

In the2000s VU2SMS (ManjunathShinde)andVU2ROE (RonaldRodriguesyverevital in keepingGRASvibrant,
organisingvariousactivities and special activations. Notable evemtBidedthe Grandilslandactivationin 2009,

in collaboration with the National Institute of Amateur Radio (NIAR), and the special operation during the
LusofoniaGamesn 2014.Theseactivitiesshowcaseb R A Scorsmitmento technicalexcellenceandcommunity
service. A significant milestone in GRASOAs history
founding members were:

. Mahendr&Kannavar(VU2ZMK) T FoundingMemberandPresident
. SandesiBhat(VU3FGJ)i FoundingMemberandSecretary
. AmeyPandit(VU2YQ) 1 FoundingMemberandTreasurer

1
2
3
4. RonaldRodriguegfVU2ROE)i FoundingMember
5. RanjanChakrabartyfVU2APU) 1 FoundingMember
6. Vaishabhlalmi(VU3IAG) i FoundingMember

7. VishalNaik (VU2TDT) 1 FoundingMember

8

. CarmelitoAndrade(VU2FUD) i FoundingMember

Their intention in formalising GRAS was to create a structured and sustainable framework for HAM radio
operations inGo a ensuring the societyods | ongevity and
effectively. In recent years, GRAS has conducted various events in Goa, such as International Lighthouse ar
Lightships Weekends across various Lighthouses in and around Goa, ARSI Field Day contest and HAM radic
sessions in various colleges and institutions in Goa.
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Helping Each Other Grow: Peer Mentorship in Amateur
Radio

by SivaramaPrasaadVeluri (VU2ICC)

When | first tuned into the world of Amateur Radio, | had more excitement than experience. | knew the
basicswhatatransceivewasandroughlyhowan antennaorked,buttherealmagicof makingmy first
proper contact felt far out of reach.

That changed when | met Shri Suri, VU2MY. He didn't just point me to the right equipment or explain
how to connect a feedline. He took the time to sit with me, talk about the hobby, and help me feel like |
was part of something bigger. It wasn't just about the technical steps, it was about belonging.

In Amateur Radio circles, we have a word for that kind of guidance: "Elmering". It's an old tradition, an
experienced operator taking someone new under their wing, passing along not just skills but the spirit ¢
thehobby.Withoutit, manyof usmightnevergetpastthatdifficult first stagewhereeveryQSOfeelslike

a test.

Mentorship is what keeps the knowledge flowing from one generation to the Itiext the quiet
momentsvhensomeonexplainswhy your SWRis high, or walksyouthroughloggingyourfirst contest

entry, that the real learning happens. Sometimes it's a quick tip over VHF. Other times it's an afternoo
spent soldering together a kit, or a atght HF session where the mentor hands you the mic and says,
"Go ahead, make the call.”

Youngeroperatorsarefinding theirownwaysto keepthetraditionalive. Groupslike Youngster<OnThe
Air (YOTA) andYoung AmateucCommunicationgiam Team(YACHT) connectpeoplewho arecloser
in age,makingit easietto learnfrom eachother.Locally, evenwithout formal programsasimplepairing
of an eager newcomer with a seasoned operator can make a huge difference.

Nothingbeatdearningby doing.Field days,Hamfestsandsmallclub meetsareperfectfor this. You see
someone's eyes light up when tmegketheir first contact, owhen atricky antenndinally tunes.These
moments can't be taught in a manual; they have to be experienced.

The best mentors share more than just technical skills. They pass on patience, showing how to wor
through a pileup without losing your cool. Thgyass on decorum, when to call and when to lisheal.

they pass on excitement, that quiet satisfaction when you finally reach a rare DX station or help set up
portable station in the middle of nowhere.

Modern tools make it easier than ever to stay connected. Between HF, VHF, UHF, and platforms like
EchoLink, you can keep in touch with a mentor or mentee anywhere in the world. A short message witt
a tip, a shared photo of a project, or a quick call to help troubleshoot a rig all keep the learning alive.

If you've been in the hobby a while, here's something to think about. Somewhere out there is someor
who'sjust gettingstarted someonavho coulduseahand.Invite themto join you for anet.Help themset
uptheirfirst antennal et themtakethemic duringacontestlt's asmallgesturghatcanturnanewcomer

into a lifelong Amateur Radio Operator.

Mentorship is how weass the torch. It's how vikeep the signal strong, not justtive bands wesebut
in the community we build.
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Celebrating the Spirit of HAM: A Personal Tribute to
Amateur Radio

By BennyKuriaksoe (VU2MZN)

As VU2MZN i Benny Kuriaksoe, | write with pride and purpose within a community defined not by
boundarieshutby signalstrengthsolidarity,andselflessservice AmateurRadiohaslongbeenmorethan

a hobby it's a lifeline when all others fail. At its heart lies a simple but powerful ethos: connect,
contribute, and communicate.

When calamity strikes and conventional communication crumbles, HAM operators become the unsun
heroesWhethern t coosdinatingrescuemissionsduringfloods,transmittingvital informationin remote

areas, or simply providing a reassuring voice over the airwaves, we operate with quiet conviction. In
moments of chaos, we bring clarity. Looking ahead, the future of emergency communication through
amateur radio holds immense promise. From digital modes like Winlink/Echolink and DMR to
innovations like mesh networking and sefexwered repeaters, we're entering an era where resilience
meets technological brilliance. These advancements not only enhance our capacity to respond but al
reaffirm our role in safeguarding lives.

But nofuturecanflourishwithoutfreshvoices.l t viiasthatweinspirethenextgeneratiorof operatord
those who will take up the mic not for glory, but for service. Volunteering as a HAM is a rare calling
wherepassiommeetsaltruism.Everynewenthusiasstrengthensurnetwork,ourreachandourreadiness.

This year, HAM FEST INDIA in Goa is a vibrant celebration of these very values. As we mark the
centenanpf hamoperationsHamFestindia 2025,Goa,standsasa premiereventuniting AmateurRadio
enthusiastannovatorsandexpertdrom aroundtheworld. We areinvited to engagen technicakessions,
handson workshops, and unparalleled networking opportunities designed to celebrate and expand ou
incredible community. -edg® awleanceniems, éodabomate pn pojeets, and t
enhance our skills in an environment dedicated
sharethefriendshipswve forge,andthefuturew e 6buildingtogetherKudosto theorganisergspecially

the HAM fraternity of Goa!
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VayuVani:

A Selt-Managed_.oRaGroundStationfor AmateurOperators
By K Giridhar Reddy (VU2TIO), Chandra Tungathurthi

DemocratizingAmateurSatellitecommunicatiorwhile maintaininghigh standardsf privacyand
enabl i ng oper aaloander 60 dollarg! a | control

e BN A SN L S
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Introduction

In recent years, the field of amateur satellite communications has witnessed a significant advanceme
with the emergence of LoRa satellite ground stations. These stations leverage Long Range (LoRe
technology to establish reliable connections with satellites in low Earth orbit (LEO), opening up new
possibilities for enthusiasts, researchers, and educational institutions. Among these innovative system
VayuVani stands out as a solution that prioritizes user privacy and autonomous operation.

The centralized nature of traditional networks exposes several operational weaknesses and typical
operate under a centralized model:

Network-Centric Operation: Stationsareinterconnectedsharingdataacrosamultiple nodes.
Central Authority : A singleentity or asmallgroupcontrolsthe entirenetwork.
Mandatory Data Sharing: Usersareoftenrequiredto shareall collected datavith the network.

O¢ O¢ O«

In this evolving landscape, VayuVani emerges as a direct response to the frustratingly restrictive natur
of traditional amateur satellite communications. While existing ground station networks trumpet the
benefits of collaboration through shared data networks, the reality is far more constraining.

VayuVani deliberately breaks away from this restrictive model by offering complete user autonomy.
Instead of forcing users to operate within the confines of a central authority's vision, it enables truly
offline functionality and absolute local control. The system recognizes that true innovation in amateur
satellite communications can only flourish when users have complete control over their ground stations
free from the bureaucratic overhead that plagues traditional networks.
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Technical Specifications

LoRa Technology

l‘ | ‘I

. Il ] ' | ) |
i e i

| Fig 1: LoRa Chirp Signal Capture in 70cm
I Amateur Band Waterfall and Time Domain
Display (437.399 MHz)

VayuVani utilizes LoRa (Long Range)
technology as the foundation ofits
communication capabilities. The system
employs SemtechSX127x or SX126x chips,
operating in the Industrial, Scientific, and Medical (ISM) frequency bands, specifically 433 MHz or 868
MHz depending on regional regulations. These chips implement LoRa's chirp spread spectrum (CSS
modulation, which provides excellent resistance to interference and multipath fading effects.

ThesystemsupportsonfigurableLoRaparameter$o optimizesatellitecommunication:

Spreading~actorg(SF)rangingfrom SF7to SF12 allowing tradeoffs betweerdatarate andange
Bandwidthoptionsof 125kHz, 250kHz, and500kHz

Programmabl@reambldengthfor reliablesignaldetection

Configurablecodingrates(4/5to 4/8) for forwarderrorcorrection

O¢ O¢ O¢ O«

For satellite communications, VayuVani typically operates with:

Higherspreadindactors(SF18SF12)to maximizereceptiorsensitivity
Optimizedpreambldengthsto accountfor Dopplershift
Adaptivebandwidthsettingsbasedn specificsatelliterequirements

O« O« O«

Figure 1 clearly shows the characteristic diagonal lines in the waterfall plot that are typical of LoRa's
chirp spread spectrum modulation, where the signal frequency sweeps across the bandwidth. The brig
yellow-green trace indicates a strong signal reception, and the diagonal pattern is distinctive of LoRa"
frequencyshifting chirp modulation technique.

Antenna System

Theantennaystemplaysa pivotal role in VayuVani'sperformanceMost setupsemploy
directional antennas or specialized designs optimizesgafi@ilite communication. These
antennas are crucial for:

Maximizing signalreceptionfrom satellites.
Minimizing interferencdrom terrestrialsources.
Enhancinghe overall efficiency of the communicatiotink.

O« O¢ O«

The choice and proper installation of the antenna system significantly impact the quality and reliability
of satellite communications. Based on the purpose, various antennas can be employed.
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A few of themost commonly usedntennasre:
Fig 2: HomemadeAntennagq1)

Dipole Antenna:

This is a simple aneéfficient antenna often
used for its ease of construction

and good performance. It's great for general

"L

communication needs in LoRa setups.

Dipole antenna V Dipole antenna

V Dipole Antenna (Rabbit Ear Antenna):

This antenna is similar to the dipole but arranged in a "V" shape. It can provide better directional gain
making it useful for targeting specific areas.

Fig 3: HomemadeAntennag2)

ey
N N\
Ground PlaneAntenna: \\\
This antenna uses a central radiati \

element and radial elementground / \
plane) to provide good omnidirections
coverage, which is ideal for widespree
LoRa communications. Yagi Uda Antenna "% wave Ground Plane antenna

Yagi Uda Antenna:

Known for its high gain and directional properties, the Yagi antenna is useful fordistagce
communication links where directionality and gain are crucial.

The above antennas can easily be homebrewed. As the most commonly used LoRa board operates ¢
frequency of 433 MHz, the antenna is smaller i
the above antennas are tested and reviewed, and the choice of the antenna is left up to the Vayuv:
ground station owner or host.

Privacyand AutonomyFeaturesin VayuVani

Oneof VayuVani'smostdistinctivefeaturess its approacho privacyanduserautonomyAs explained
in previous sections, VayuVani enables completely offline functionality while maintaining local
operational control. VayuVani's architecture ensures this through three critical design principles:
Operationallydisconnected

UserCentricControlArchitecture

Data Sovereignty
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NORMAL OPERATIONS VAYUVANI MESH
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REMOTE OPERATIONS
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Central /I\
Dashboard
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Internet

Fig 4: VariousTopologiesn VayuVani

Operationally disconnected

Fig 5: VayuVani Dashboarghowing
reattime satellite tracking and LoRa
) VayuVani configuration (436.07 MHz) with
PICO-1B-3 telemetry reception. Auto
tuning modeenabledwaiting to capture
packets of CSTR1.1

VayuVani 433

Tracker i
Radio %z Live Reception

1+ Z

Auto
R —— @ 'I_'he system operates complet(_ely
:4; e GO independently of internet connectivity,
el &= @ s TS ensuring all data remains strictly local.
- = | T R This isn't meant as a fallback feature
A S, _ it's the core design principle that
0 sy = paset .16 16 ensures complete data sovereignty. The
(© 03102024, 25:1025 . .
oy erneiesas on ground station processesll satellite
.r.;mmé. signals locally, performs decoding

operationsondevice, and storesdata
without any externaldependenciesThis
approach eliminates potential security vulnerabilities associated with naraosknission and prevents
unauthorized access to sensitive communications.
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User-Centric Control Architecture

VayuVanifundamentallyreimaginegroundstationcontrol by placingcompleteoperationabuthorityin
theusershands.This comprehensiveontrol manifestsacrosamultiple aspect®of the system'soperation.

At the RF level, users exercise complete authority over their radio parameters. This includes precis
control of frequency selection across supported bands, with the ability tdaufieebandwidth
configurations from 62.5 kHz to 500 kHz. The system allows detailed optimization of spreading factors,
coding rates, and preamble lengthsall crucial parameters for achieving optimal satellite
communication. As shown in the dashboard interface, users can adjust these parametetisni, real
with settings like SF8.00 and coding rate 6.00 being typical for LEO satellite reception.

@ VayuVani

Fig 5: VayuVaniDashboardghowing
T T e reattime satellite tracking screen,

s | e remeromss currently showing the available
satellites. The OPr1
. the selected satellite shows the

N Tkl passes over the current location.

G Data Sovereignty

SRR VayuVani fundamentally reimagines

data handling in  satellite
communications through its reat

time, locally-controlled architecture.

Unlike networked systems that mandate central control, VayuVani operates as a truly independer

entity, establishing a direct, secure pipeline from signal reception to analysis. When the ground statiol

receives signals from a tracked satellite, the raw datearssmitted inrealtimeto the ground station

application. This reafime transmission ensures that higher data reception rates are possible because c

the lack ofanyfurther processing on the ground station itself.

RS5258

The application which receives only raw packet data then performs local decoding operations,
transforming raw satellite signals into
decoded packet data all without
touchingtheinternetor externalservices. §
The decoded data is further processedn
into human readable data.

Packet Details

Fig 6: VayuVani Dashboarghowingthe
analytics of currently tracked packets. A
tracked packet shows both decoded as
well as raw packet.
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Affordability MeetsScalability

One of the key advantages of VayuVani is its accessibility and affordability. The system's modular
architecture and emphasis on customization ena
making space communication accessible to virtually anyone.

ThebasicVayuVaniground statiortanbeassembled usingeadily availablecomponents:

The simple Complete Ground station Setup cgn

be made under INR 900&hich is ultra
Affordable. 1| ESP32(ESPWROOM32) INR 250

S.No. ComponentName Approximate costs

_ o _ 2| LoRaSX1278(Ra02433MHz) | INR 350
This ultra-affordableentry point is particularly

significant for: 3| 0.96"OLEDdisplay INR 100
AStudentsn emergingeconomiesike India

AEducationalnstitutionswith limited resources
Alndividual experimenterandhobbyists 5| TOTAL INR 900
ASmallresearclyroupsandstartups

4| CompleteAntenna INR 200

SomeApplications Benefiting from VayuVani's Design

Thisuniqueapproactparticularlybenefitsapplicationgequiringprivatecommunication
channels and independent operation capabilities, such as:

Applications of VayuVani:

STEM Education

Schools and universities can build utoav-cost ground stations, enabling hamas satellite
communication education without expensive equipment or internet dependency. Students can track re
satellites, analyze signal data, and understand space science through practical experience.

Researchindependence

Academic labs and independent researchers can conduct satellite studies with complete dai
sovereignty. The detailed metrics and analysis tools enable thorough research while maintaining ful
control over data collection and methodology.

CommunityScienceNetworks

Local astronomy clubs and hobbyist groups can create independent ground station networks, sharir
satellite tracking data within their communities while maintaining operational autonomy. The system's
modular design enables collaborative projects without external dependencies.

RemoteMonitoring

Research stations in isolated locations can maintain continuous satellite monitoring without requiring
constant internet connectivity. The comprehensive dashboard enables detailed analysis of satellit
behavior and signal characteristics even in offline scenarios.
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TheVayuVaniVision

By prioritizing privacy and autonomy, VayuVani not only addresses growing concerns about data
security in an increasingly connected world but also opens up new possibilities for satellite
communication in sensitive or specialized applications.

This innovative approach demonstrates how modern technology can democratize space communicatic
while respecting user privacy and independence, setting a new standard in the field of amateur satelli
communications.

Limitations and Future Directions
While VayuVani represents a significant advancement in amateur satellite communications, it's
important to acknowledge its current limitations and potential areas for future development:

Current Limitations

Local Network Dependency: The ground station and dashboard must operate on the same local netwo
to maintain privacy and user control, making remote operations challenging without additional network
configuration.

LoRaOnly Reception: Currently limited to satellites using LoRa modulation, preventing reception of
other common satellite protocols and limiting the range of accessible satellites.

Future Directions
To address these limitations and further enhance VayuVani's capabilities, several future directions ca
be explored:

PrivacyPreserving Remote Operations: Developing a secure relay network architecture that enable:
remote station management while maintaining VayuVani's core principle of user data sovereignty anc
operational independence.

Community Ground Station Network: Creating a framework for commopgrated ground stations,
enabling collaborative satellite tracking while ensuring each station maintains complete local control
over their data and operations.

Furthermore, future developments will focus on wider protocol support, community education,
advanced analytics, and automated management thereafter.

Conclusion
VayuVani representsa fundamentalshift in amateursatellite communicationsdemonstratinghat
privacy-focused, usecontrolled systems are not just possible but practical.

With comprehensive dashboard metrics from signal analysis to daekétdata, and an architecture

that provides a foundation for commundyiven satellite communications, it enables stations to
maintain independence while contributing to the broader community. This ground station architecture,
emphasizingisercontrolanddatasovereignty provesthatdemocratizingaccesso spacedoesn'trequire
compromising on privacy or capability, making sophisticated satellite communications accessible to
students, researchers, and enthusiasts worldwide.
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Author: K GiridharReddy(VU2TIO)
Email: vu2tio.ham@gmail.com
Website:https:/www.linkedin.com/in/kgiridharreddy/

K. Giridhar Reddy (VU2TIO) is a thirglear B.E. student majoring in ECE at CBIT, Hyderabad.

Obtained his Ham Radio license just 8 months ago and Fascinated by Amateur radio applications i
space, he began working on satellite ground stations that operate using LoRa technology. He and h
team at CBIT designed, experimented with, and built LoRa modules and several antennas for thi
purpose. Currently his team is working on CubeSats and other small homebrewing HAM radio projects.

Co-Author: Chandra Tungathurthi
Email: chandra@vayuvani.com
Website:https://vayuvani.com

Blog: https://moonandbeyond.blog/

Chandra Tungathurthi is an independent researcher and data analyst with a background in Comput
Science from JNTU Hyderabad, India. He furthered his research studies in Germany and Japan, gainir
international experience. In the past year, Tungathurthi has made significant contributions to lunai
exploration, most notably receiving international recognition for locating Japan's SLIM lander on the
Moon using data from India's Chandray&amrbiter. Currently based in Germany, he applies his
expertise to helpusinesses tackle challenges with advanced generative Al solutions.
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100W HF/50MH:z Transceiver

100W HF/50MHz hybrid SDR transceiver fea-
turing dual receivers, advanced roofing filters,
and unmatched dynamic range for DX and con-
test excellence.

FT 891

HF/SOMH:z Portable Transceiver

New Exciting Yaesu
Field Gear

FTox101MP

200W HF/S0MH:z Transceiver

A flagship 200W HF/S0MHz hybrid SDR trans-
ceiver designed for contest-grade performance
and ultimate signal clarity.
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The Yaesu FT-891 is a compact HF/SOMHz transceiver built for rugged field use, offering 100W
output and robust DSP filtering. Ideal for mobile and outdoor operations like SOTA or POTA.
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TS - 990S TS - 890S
200W HF/50MH:z Transceiver 100W HF/S0MH: Transceiver
Flagship dual-receiver HF/SOMHz transceiver High-performance HF/SOMHz transceiver
engineered for uncompromising performance combining advanced DSP technology with
and operator prestige. robust design for serious DXers and con-

testers.

IC-7760 IC-7610 IC-7300
Ifutest Gfen Flagship HF/SOMHz Dual-receiver SDR for elite DX Compact SDR for everyone
wwuw.rfcharge.com

we specialize in high-performance telecommunication solutions built for critical
infrastructure, defence, marine, aviation, and Hamradio R&D sectors.
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Father of Wireless CommunicatierAacharya Jagadish
Chandra Bose.

by Datta Deogaonkar(VU2DSI)

"The Indian Scientist Aacharya J.C.Bose in 1895 transmitted wireless signals to a distance of a mile. Popov in
Russiawasstill trying remotesignaling at this time. The wireless experimenby Marconi wasnot successfultill
May 1897. The public demonstration by Bose in 1895 predates all others."

We all Indians are proud of the great scientist Acharya J.C.BOSE for his contribution in the field of
electronics & biophysics. Bose's w&lown invention was/is transmitting signals with the help of
electromagnetic waves without any medé@unvirelessly.

Aachatyal.C.Bosevasa Professonf physicsin the PresidencyCollegeat Kolkatain the1890s.In 1894,
J.C.Bose converted in the college, a small enclosure adjoining a bathroom, into a laboratory to carry ot
his experiments involving refraction, diffraction & polarization of electromagnetic waves. When Bose
started his experiments in Presidency College, he trained roadsgiritins to make instruments like a

horn antenna of metal sheets.

Aacharya J.C.Bose was a polymath, equally well in
biophysics. He presented a paper "on the similarity of
responses to the external stimulus by inorganic & living
matter”. To prove his theory, he devised an instrument known
as "the crescograph”. In the field of botany, his contribution
has no parallel in that discipline. Bose, in a public
demonstrationshowedthatthe sametype of pains,feelings&
sensations are created as those of living human beings
(creatures) in the plants & also in the Hwming things by
external stimuli.

Bose was studying the transmission of electromagnetic
waves After successfuéxperimentatiom thelaboratory hedemonstratedh 1895atPresidencyCollege,
Kolkata, how electromagnetic waves travel without any medium. Bose triggered gunpowder in the third
roomfrom his demonstration classroo& rangthe 75 feetawaybell remotelyin thenearbyroomonthe
campus of the college. In another experiment, he sent wireless signals ovenideattistance.

Bose was invited by Lord Rayleigh in 1897 to perform his demonstration of wireless signaling at the
Royal Institute in London during a Fridéscture. Bose described his research carried out in millimeter
wavesn Kolkatain 1895attheRoyalSocietyof London.He demonstratetlisresearchvith waveguides,
horn antennas, dielectric lenses, various polarizers & even semiconductors at frequencies as high as
GHz.

In the assembly of scientists during his demonstration/lecture, Marconi from Italy was also present. He
was also experimenting in the field of electromagnetic waves at that time. Marconi, after the demo,
interacted with Bose with great curiosityi@spected the instruments used by Bose. Bose inva8@si
theMercuryCoheremwith atelephoneletector &unveiledthis inventionin a paperat the Royabociety.
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Boselost his diary with all details,mysteriously after somedays.Bosemadea device'coherer,"which

transmitted & received radio waves. In this device, he used a mercury tube & telephone. In 1899 afte
Bose published his work of the Mercury Coherer with telephone detector, Luigi Solaris, a friend of
Marconi, started experimenting with invention of Bose & slightly modified it, prepared replica of the
coherer invented by Bose & then Marconi used this apparatus replica to receive radio signals in his firs
transatlantic radio communication over a distance of 2000 miles in 1901. This story was written in the
biographyof Marconiby Solaris.Thisfactwasrecordedy ateamof scientistof thelEEEin theirresearch
papers. In January 1998, the IEEE published a special issue where evidence was presented to show t
Marconi had used the sensitive semiconductor diode device in the 1901 experiment invented by Bose |
1899.

Thefirst successfulvirelesssignalingexperimenby Marconion SalisburyPlainin Englandwasdonein

May 1997.Marconijust usedthe samebasicprinciplesput forth by Bose& the sametype of instruments

as well. For his contribution using the ideas, principles & instruments, Marconi was honored with the
Nobel Prize as the inventor of the radio.

FrancescdarescéMarconi, awell-knownastrophysicist associatedth NASA, the grandsorof Marconi,

has given Bose all the credit in the field of wireless communication when he delivered a lecture as tht
Chief Guest at the function at the Bose Institute in Kolkata to commemorate the 150th birth anniversar
of Bose in 2008.

After reading about this demonstration in the newspapers, many businessmen approached Bose
requested him to sell his technology/ invention to them to use it commercially. But Bose expressed ftc
themthat"he haddemonstratetiisinventionin front of thepublic & thepublicwasfreeto useit." Despite

this, Bhagini Nivedita obtained a patent in Bose's name in 1904 in the USA

During his presentation in 1897, Bose speculated the existence of electromagnetic radiation, explosior
& storms on the Sun & its effect on wireless communication on & around the earth. This phenomenor
was understood by the scientist after sixty years in 1942,

Bose developed a receiver of galena crystal; this use of a semiconductor junction to detect radio wave
was the first of its kind in this field.

After this, Bose's experiment with millimeteravelength, no further work was doae this topic till the
1950s.

Theoriginal apparatusnade& usedfor demonstrationatKolkata& Londonby Boseis ondisplayatthe
Boselnstitute at Kolkata. Theeplicas ofhis instruments are at GMRT, Khodad (Maharasl&ra)so at
Birla Science Center in Hyderabad. | have photographs of both in my collection.

My request to all VUs to celebrate 30 November, birth date of Aacharya J.C.Bose, as Indian Amateu
Radio Day as homage to this "Father of Wireless Communication"”.

A unique way to pay homage to Aacharya J.C. Bose AU2JCB - special call sign operation every

year around his birth date - 30 November- Aachrya J.C. Bose wasl/is the versatile genius & as he is
the "Father of Wireless Communication ", | decided during my school days to salute him using radio
waveswhenl becamealicensedamateuradiooperatorl amoperatingor a periodof onemonth,around

30 NOV -- the birth date of Boseevery year from 2005 (except 2006) with AU2JCB-saiin.

Thedetailsof my activity usingthe AU2JCB call signfrom 20057
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Yearsof operation 19. (Theactivity this year 2025will be20").
Total look-upsontheqrz pageof AU2JCB- 1, 08,725.

U Totalgsosare- 40.000approximately.
0 eqsls-7,798.
U Hardcopygsls- 7,000(approximately).

From 2005, many VU friends joined in this unique activity by taking speciabicals from the WPC
with JCB suffix in the call-signs.TheparticipantsvereVU2DCT, VU2UR, VU2HFR, VU2JAU, VU2LR,
VU2SMN, VU3DJQ, VU20B, VU2SMS, VU2ROE, Vu2ACK, and VU2EXP VU2EVU &VU2XPN.

The calls used by all above are ATOJCB, AT1JCB, AU1JCB, AU3JCB, AU4JCB, AU5JCB, AUGJCB,
AU7JCB, AU8JCB, AU9JCB & AUOJCB.

| am proudo start this missiortelling theworld about the gredhdian scientist, théFatherof Wireless
Communication™ Aacharya Jagadish Chandra Bose. The mission was/is very successful. Every year, |
payhomageo this greaimanaroundhis birth date - 30 Nov - | amtelling theworld, with the help of my
amateur radio station using the AU2JCB call sign, all about his invention of electromagnetic waves &
their transmission in 1885. During this period, JC Bose is present in my sHaslportrait is near my

radio. | feel Aacharya Bose is present & supervising my activity & giving blessings & he listens to my
voicepronouncing'Aacharyal CBose,is thefatherof WirelessCommunication".Theamateuradioin

the world now knows J.C. BOSE & his contribution in the field of electromagneticwaves
transmissionMany HAMS in theworld haveshowcasedny gsl depictingthe pictureof ShriJ.C.Bosen

their shacks.

| have conducted many programs around the birth date of J.C.Bose in the schools & colleges i
Ahmednagadistrict with ademoon AmateurRadio.We celebratedhebirthdayat MIT Collegein Pune
in 2016 & at Shivaji University in Kolhapur in 2019. A booklet was published during the Pune event &
distributed to all students present for the prograrhe idea of Pune was of Vilas Rabade, VU2VPR &
the Kolhapur event was managed by Shri Pramod Wasembekar, VU2XPN. | am writing newspape
articleseveryyear. lhavegivenlecturesonlocal radiostationsmanytimesaboutthe contributionof this
great scientist.

In 2022, | delivered a lecture about Aacharya J.C. Bose and his contributions to the world of Wireless
Communication, accompanied by a PPT, on 19 April 2022 at the monthly meeting of the Livermore
Amateur Radio Klub in Livermore, California, USA.

Thisyear,2025,1, VU2DSI, alongwith AU2JCB& & VU2XPN (PramodwWasembekanyith AU5JCB,
will be operating from 21 Nov to 15 Dec 2023.
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Elevate Your Ham Radio Experience with
RF-DXING Antennas

Discover the perfect blend of craftsmanship and performance.

Uncompromising Quality and Craftsmanship

e Built with rugged, high-strength alloys and corrosion-resistant components
designed to withstand the harshest environments.

* Each antenna is meticulously engineered and tested for optimal performance,
ensuring superior signal clarity and durability.

e Every RF-DXING antennais crafted with pride in the India, supporting local
craftsmanship and quality control.

Your Investment, Protected

& Every RFDX antenna comes with an industry-leading 5-year warranty,
guaranteeing your peace of mind and long-term satisfaction. We stand
behind our products.

Ready to Elevate Your Signal?

Join the growing number of satisfied RF-DXING operators. Visit our website or give
us a call today to find the perfect antenna for your station.

Visit https://rfdxing.com ‘ Call Us: 7077204341




Effective Strategiedor HamRadioContesting

By Ajaya (VU2DED)

Amateur radio contesting, often referred to as fAr a
makethehighesthumberof contactswithin asettime, on specificamateubandsandmodesandfollowing defined

rules. It's a true sport that tests both technical skill and strategy. Contests occur during specific dates and time
typically on standard HF bandlSVARC bands (30m, 17m, 12m) are excluded. Common contest modes include
CW, SSB, RTTY, FT8, and FT4, with some contests allowing multiple modes (mixed mode).

Contestsakeplacenearlyeveryweekendeachoffering differentcategoriesoyou canchooseheonethatmatches
your preferred modeskill level, stationsetup,andthetime youhavea v ai | abl e . ahghendd s o-§ € r n
stationd to participate. I operate using a simple

Strategiesfor Achieving aHigh Scorein Amateur Radio Contesting:

1. Contest Preparation- It is advisable to review the contest details at least one day prior to the start. Verifying
keyinformationin advancaes essentialOneof thefirst aspectso confirmis thecontestiming. Dueto thevariation

in time zones worldwide, it should not be assumed that the contest will commence at midnight local time. It is
equallyimportantto familiarizeyourselfwith othercontestspecificrequirementssuchasthetypeof serialnumbers

or exchanges that need to be sent, as these can vary from one contest to another. Additionally, reviewing the t
scoredrom previousyearscanprovidea usefulbenchmarkhelpingyou setrealisticgoalsfor acompetitiveentry.

Finally, ensure you are aware of any specific instructions for log submission, including the correct format and
date/time for sending your log

2. Equipment and Antenna Check- It is prudento thoroughlyinspectall equipmentn advancedo ensureoptimal
performance. This preparation phase also provides an opportunity to install a new antenna or implement othe
station improvements. However, it is important not to leave such tasks until the last minute, as unexpected issut
could lead to the loss of valuable operating time during the contest. Any new equipment or antenna installation
shouldbecompletedvell aheaddf the contestallowing sufficienttime for testingandfinal adjustmentsParticular
attention should be given to the antenna system. Since antennas are exposed to the outside, they are vulnerabl
weather related wear and corrosion. All joints should be checked to confirm they are electrically sound, and the
overallmechanicaintegrity of theantennanustbeverified. Additionally, anymoistureingressnto thefeedercable

can significantly degrade performance by increasing cable losses. It is also important to note that a satisfactol
VSWR (Voltage Standing Wave Ratio) reading does not always guarantee that the antenna system is functionir
correctly. Power reflected by the antenna may be attenuated, resulting in an artificially low VSWR that could
misleadingly suggest proper operation when, in fact, underlying issues persist.

3. Understanding Propagation-Propagation conditions play a crucial role in contest success. Study propagation
forecasts on reliable websites shortly before and during the contest. Live ionospheric data and Reverse Beac
Network (RBN) can help gauge where your signal is reaching and its strength. Listening to band activity is also ¢
smart way to adjust your operating strategy.

4. Antenna Direction - If using a rotatable beam, periodically adjust it as propagation changes. Rotating the
antenna can open up new paths and uncover stations previously too weak to work.

5. Know Your Equipment/Software - Familiarity with your radio and logging software is essential. In the fast
paced contest environment, quick, confident operation makes a big difference. Take short breaks if you fee
overwhelmed.

6. UseAlternative Modes- In multimodecontestsswitchingmodescanhelpmaintaina steadycontactrate.When
SSB contacts slow down, switching to CW might help keep your score climbing.

7. ScoreOptimization - Focus orstationsthatserveasmultipliers sinceheyoffer higher pointsFor examplejn
YBDXPI FT8, working YBDX members yielded more points, while domestic stations gave zero points but still
counted as multipliers. Prioritize multipliers and valuable contacts to maximize your score.
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8. CQ vs. Search and Pounce (S&RJonstantly calling CQ isn't always effective, especially under poor
propagationlf your CQcallsa r epnoducingresults switchto S&P3 scanthebandsandcall stationsalready
active. This can help maintain momentum and optimize your score.

9. Learn from Past Contests- Review past contest logs and strategies. Identify what worked béwtther
focusingon raremultipliers,bandchangesor stickingto high-activity bands.Tailor your approacho the specific
contest for better results.

Join ContestGroups - Beingpartof a contestinggroupoffersvaluablelearningopportunitiesYou canexchange
strategiesjoin multi-operatoteamsandgainhandson experienceéhatsharpenyour contestingskills.

Computer Integration - Linking your radioto a computerallowsyouto leverageadvancedoftwarefor logging,
rig control, and efficiency. In competitive contests, this technological edge can make a significant difference.

10. FT8-SpecificContestTips

PreciseClock Synchronization: FT8 (andFT4)demandsight time synchronizationBuilt-in PCclocksareoften
insufficient. Usethird-party softwarelike NetTimeor aUSB GPS dongl¢o keepyour clock within0.5 seconds
accuracy, especially when operating without internet access.

Transmitter Linearity: Ensureyourtransmitteloperatesn linearmode Reducgoweroutputby 3dB(e.g.,from
100W to 50W) for better linearity. Avoid ALC overdrive, speech compression, noise blanking, or digital noise
reduction when using FT8/FT4.

Transmit Frequency: In FT8/FT4, do not call stations on their transmit frequency. Always use split
frequencied chooseanopenslotwhereno oneelseis transmitting.This appliesbothwhencalling CQ andwhen
replying to CQ calls.

Propagation Tools: Useonlinetoolslike PSKReporteror HamSpotdo seewhereyour signalis beingreceived
andto gaugereattime propagationThisinformationcanhelp guidebandandtiming choiceswithoutneedingo
make a contact.

Conclusion

The Amateur Radio contesting is a dynamic and rewarding pursuit that combines technical expertise, strateg
thinking, andreattime decisioamaking. Itoffersoperatorsof all experiencdevelsanopportunityto sharpertheir

skills, experiment witrequipment, and connect withe globalAmateur Radio Community. Succdascontesting

is notsolelydependenbn havingthemostpowerful stationor the latesttechnologyrather it is theresultof careful
preparationefficient stationsetup understandingropagationandcontinuouslyrefining operatingechniquesBy
adopting the good practices and strategies outlined in thisdygigdeh as proper equipment checks, effective use

of propagation tools, mode flexibility, and smart logdingperators can significantly enhance their performance
and contest scores. Every contest presents new challenges and learning opportunities, making it an engaging ¢
educationahspecf amateur radio. With enthusiaspersistence, and thoughtfulanning,anyonecanenjoyand
succeed in this exciting facet of the hobby. See you on the air in the next contest!

My Experience in a HAM Hobby from a Nehechnical
Background.

by (VU3IIA)

My interestin theHAM hobbybegarasatechenthusiastiuringCOVID-19. Spendingamplehoursontheinternet,
especiallyon YouTube caughtmy attentionon someelectronicrepairvideos.Wherel spendhours,it alsosparked
my curiosity to learnit from the groundup. That'swhen| searchedn YouTubefor the besttextbookto learn
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electronicgheory,wherethe ARRL Handbookwasrecommendedmonga few otheroptions.Furtherresearcton

ARRL revealed that there is something called HAM Radio. Where | also discovered that | can be one and operat

in thesameway. | registerednthe IndianTelecomPortalandorderedan ARRL textbookfrom Amazonto prepare
for the exam. That's when the second part begins.

I ama full-time workingprofessional witta nontechnical background. Itisot that easyo learnthe samewithout

proper guidance. The terminology and content are highly technical from an electronic and electrical engineerin
perspective, primarily focusing on antennas and transceivers, which are based on these principles. The equipme
and its components are expensive, with varied technical names, which require research to understand the

applicabilityanduse Furthermorethe unavailabilityof equipmentndcomponentén India constraingheprocess,

which must be imported mainly from the US or sourced through online portals or US/European sellers. The only
hope for obtaining cheap equipment is from other HAM operators who, when they find they no longer need their
extra equipment, start selling it. | have similarly bought some. Once you have all the equipment connected an

operating, the next phase begins, which | am currently invohé&dhe experience | will share later, in similar
short articles.

AmateurRadioEquipmenRegister

by C. Demastan(VU3DMT)

15. Amateur Radio Equipment Register

Each ASOC holder shall maintain record of amateur radio equipment used in the prescribed

form.
S.No Particulars of apparatus Name and address of the person | Date of
from whom received (in case of | Receipt of
Make Modeland | Serial Number | assembled by Authorised entity | assembly
Type write self- made)
(M @ ©) (4)
In case of Name and address of the person to whom | Date of sale | Particulars of Remarks
purchase, sold or transferred or transfer the certificate
give receipt issued in the
No. and name of the
indicate purchaser
certificate
No. of the
seller
(5) (6) ) ®) ©)
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New  Amateur Radio
Equipment register

required to be maintained
as per rule amendment
enforced on 30th October,
2024,

The  Amateur Radio

equipment shall be kept in
a safe condition and

housed in such manner as
to preclude access to
unauthorised persons.

The certificate number
purchased from the seller
must be recorded in the
register.

Separate pages may be
kept for each device
maintained by a HAM in
the form prescribed below



RadioTelescopeandCoexistencavith PowerlineNoise

by Kaushal D. Buch (VU3KDT)

Radio telescopes asensitive radio receivers operatimgheHF, VHF, UHF, and beyond, up to teok

GHz, for studyingcelestialobjectsthatemitin thesefrequencyangesTheyconsistof asingledishor an

array of antennas, receiver systems, and signal processing backends, for detecting faint signals comi
from distant parts of the Universe. Since these receivers are passive, wideband, and extremely sensiti\
theyareaffectedby in-bandandout-of-bandinterference$rom varioussourcesOneof themajorsources

of interference (or noise in common terms) for these telescopes in the lower frequencies (HF, VHF, an
UHF) is from powerlines automobileslightning, andsimilar sourcesThis articlewill describeasolution

for filtering powerline Radio Frequency Interference (RFI) in the digital signal processing chain as
implemented in th&Jpgraded Giant Metrewave Radio Telesc@p8MRT). This telescopis one of the
mostsensitiveradiotelescopes theworld, locatednearPune,India, andoperatingn the VHF andUHF
range(120-1450MHz). It is anarrayof 30 antennasgacha45mdiameterdish,spreadn anareaof 25km.
UGMRT is today at the forefront of astronomical research and uses contemporary signal processin
techniques. It is important to tackle RFI as it affects the astronomical observations due to reduce
sensitivity and dynamic range, an inability to detect weaker radio astronomical sources, and impaires
astronomical imaging.

This article will discuss coexistence with powerline RFI at GMRT and will also draw parallels on the
usage of such a technique for the HAM radio transceiver.

Coexistencenith powerline RFI:

Powerline interference at uGMRT is mostly due to gap discharge (or sparking) oipolgh
transmission lines, transformers, electrical equipment, etc., located in and around the GMRT array. RF
can also be due to corona discharge, sparking on automobiles, and inductive load switching. There a
various conventional methods being used to protect the GMRT receiver system from powerline RFI.
These include preventive approaches like identifying and solving the faults on powerlines and
associated equipmerior controlling self-generatedRFI, shieldingand electronicsolutions like using
powerline filters, are used. Since the external sources are too many in an area spanning3bkuot, 25

it is practically not possible to solve all possible faults. Hence, powerlines remain a major source of
interference in the 120850 MHz observing bands of the uGMRT. The approach usad3bRT is to
coexist with these sources by finding a solution in the receiver system.

UGMRT real-time powerline RFI filter:

In the last decade, while the GMRT receiver was being upgraded, a solution was proposed to mitigat
powerlineRFIin thedigital signalprocessingystemSincethis RFlis impulsivein thetime domain(i.e.
broadband in the frequency domain), the mitigation scheme operates on digitized time samples. Th
powerline interference seen at the input of the uGMRT digital receiver is shown in Fig. 1. The
astronomicasignalis randomnoise andtheRFI canbeseemsabunchof sharprisingimpulsesepeating

every 10ms (twice in the AC cycle, which is 50 Hz in India).

Realtime RFIfiltering establishesthresholdor thedigital inputsignalcomingfrom eachof the GMRT
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antennas and replaces the region where the impulsive interference is detected by healthy samples. T
thresholdis arrivedat by usinga medianbasedrobustestimationof the signalRMS. Detectioncanbe

doneeitheron eachvoltagesampleor squarecandaddedsquarelaw detectorputputs.In caseof square
law or power detection, the results are best when matched with the typical duration of powerline RFI.
Detection is followed by filtering, where the following options are provided to replace the RFI samples:

Zeros (Blanking) or constant value Threshold (Clipping)
Noise(astheastronomicasignalresemblesandomnoise)

A simplified block diagramof the uGMRT reakttime RFI filter is shownin Fig. 2. The three main
constituent blocks are the Estimation, Detection, and Filtering.

Thefiltering asseensimultaneouslyn theunfilteredandfiltered datais shownin Fig. 3. A moredetailed
readingaboutthetechniquejmplementationandtheresultsfrom this systemis providedin referenced-
4 below.
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Figure 1: Digitized time-series(UGMRT, 550-850 MHz) containingpowerline RFI, seenas a bunch of impulsive spikes
repeating every 10ms (50 ms plot shown here, taken at 5ns time resolution)
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Figure2: Simplified block diagramof thebuilding block of therealtime powerlineRFI filter
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Figure3: Unfilteredtimeseriegblue) andcorrespondingred)for theuGMRT 150MHz signalfor anantennaQuantityonthe
X-axis is the sample number; each sample corresponds to 2.5ns time.
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Powerline RFI and its filtering can also be observed in the frequency domain. Fig. 4 shows the time
frequency plot for a single GMRT antenna. The left plot shows the spectrum with powerline RFI, where
this type of RFis seen as broadband and repeating every 10ms. A simultaneous filtered spectrum (righ
plot) shows the removal of broadband RFI. This is another confirmation of the removal of broadband
powerline RFI using the filtering method described above.

575 600
Frequency (MHz) Frequency (MHz)

Figure4: 50mstime-frequencyplot of GMRT antenndor 550-650 MHz. Left plot (unfiltered)andRight
(filtered). Yellow lines in the unfiltered antenna show powerline RFI repeating every 10ms.

This technique is the first of its kind to be implemented intiea in a radio telescope. It was released
asapartof theuGMRT receiversystemafew yearsbackandis beingwidely usedin variousastronomical
observations. The benefits of this technique are improved dynamic range in astronomical imaging
detection of weak radio sources, and improved calibration in the presence of RFI.

B. Relevanceof the uGMRT real-time RFI filtering to HAM radio:

HAM radio operates in a frequency range that overlaps with uGMRT receivers, so they get similar
interference from power lines, automobiles, and inductive load switching. The differences are in the
receiversensitivitiesandthesignalstructure Someof thesolutionsproposedor powerlineRFI mitigation

in HAM radio[5-7], andbeingusedor proposedalign with the powerlineRFl filtering describeckarlier.

Most of these use a noise blanker, where the audio gets blocked for the duration of the powerlint
interference. The duration and the level at which it discriminates between the signal and interference ar
adjustableA filter conceptuallysimilarto theoneusedfor uGMRT canalsobethoughtof for HAM radio,

in which case some refinements may be needed to the existing approach. A noise blanker using suck
techniquecanbedesignedor variousthresholdsanddifferentoptionsfor filtering, like blanking,clipping

at the threshold level, etc., can be incorporated. If the typical duration and amplitude of the powerline
interference are known, one can use an averaging circuit before the detector/comparator for bette
detection. Such a system can be implemented using analog circuits or digital ones, as the case may |
However, a digital solution is preferred considering the accuracy and complexity of the technique.
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Amateur Radio Society of Assam(ARSA) in NER since
2005

by B. Barman - VU2XBP
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Amateur Radio Society ofAssam :a:] g -

(ARSA) was estabilished in the yeg =
2005 in Guwahati for the service ¢
entire NER. Now,
are from Assam, Meghalayas
Arunachal, Manipur, Mizoram,
Tripura and Nagaland.

Ham Radio demonstrations are do
in various well known and repute
institutes like as- IIT,Guwahati, %
IISF,Guwahati, Gauhati Universitysss =
Modern English School, Guwahat¥
TISS, Royal Global University, etc.

ARSA successfully arranged 3 batches for ASOC Examination in Guwahati and successfully passing
out 100+ hams. ARSA's members are regularly joining HF (7.070,7.145 MHz etc,etc) and VHF Net.
VHF Net is operating regularly in Guwahati at 145.100 MHz.

Now, ARSA's VHF Repeateiis ready inGuwahatifor renderingserviceso Hams.ARSA is preparing
for holding NER Ham meet in Guwahati and going to arrange 4th ASOC Examination in Guwahati in
2025.

In field daycategoriesLots of field days arsuccessfullyarranged in various parts Aksam. Last year,
we successfulljhold NER HamseyeballQSOin our AnnualGeneraMeeting. ARSA hasgivensupports
recently to NER Motor Sports festival in near by Guwahati.

AU25KVD, A HistoricJourneyto LADAKH

by George,VU2XFD

Ladakh thelandwheretheheavertouchegheEarth.A placetouchesyour soulandleaveyou speechless.
In thisruggedandanddiverseecosystem, tvérgdifficult to survive.You needastrongbodyandmind.
Probably thiswasminefirst andlastHF transmissioro theworld from arestrictedandrearmilitary zone
of Indian Army being a HAM Radio operator.

Last year India had celebrated the twenty fifth (25th) year of Kargil Vijay Diwas and following this
nationalevent,Ministry of Defenceand Ministry of Communicatiorwere decidedto rememberinghe
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great sacrifice of people of Kargil and our brave
. soldiers those who lost lives during Kargil War in
1999. History helps us to recall our victory again by
this initiative of Government of India.

It was an open opportunity to all Ham Radio Clubs in
Indiato participatein the Kargil Vijay Diwas, Forever
In-Operations Divisions. We were the smallest team
from the Indian Wave of Amateur Radio (IWAR),
VUZ2IWA among eight other clubs in India, met to the
standards and requirements of Indian Army to join in
this historic event from all aspects.

AU25KVD wasthespecialcallsignto IWAR to runthe HF radiofrom the heightsof around9500ftto the
globe. Our team was consisted with only two person that is Tapas Kr Chakraborty, VU2TKC (65) &
George, VU2XFD. It was a single operattased program activate AU25KVD.

However, we missed an opportunity to visit 13,500ft due to physical issue to our mentor VU2TKC. His
altitude sickness was recovered later by an excellent treatment in Military Hospital, Kargil.

To join in this historic program, it was a really serious challenges on me to establish successful contact
among HAMs to spread the theme of Kargil Vijay Diwas 2024.

So, fromthedayonel started to turon the HF radio at06:30hrsatnearto the freezing cold. Armyeep
used to come at sharp 6:00 hrs. My breakfast and lunch were fixed in Army Barracks.

| used two latest HF Radios with 49:1 EFHW antenna and my signal was booming towards the Russic
ChinaandEastEuropearCountriesDueto excessivdall of temperaturatevening,| wasnotallowedto

operate after 19:00 hrs, even it was my special request to the commanding officer who extended it fror
16:00 hrs. | was planned for 16 hrs operation which was not possible.

On May 31, 2024, we had started our first CQ
Call to the world from an Indian Arm
controlled area at Kargil, Ladakh and
continued till June 02 at 19:00 (IST). It we
really an unforgettable moment for me

receive nice responses from across India :
abroad. Special Amateur Radio i a:iom

on the occasion of

Rajat Jayanti
of the

D& »
&

™

(=)

Apart from technical, physical & mentg
challenges in this operation, | was blessed to
and to realise the continuous sacrifice of peo
at Kargil, the discipline and dedicated service
Indian Army, the cold wind and the fast movi
clouds, the pink flower in the dry edge of sto
the Kashmiri tea & butter nun from a war A
survivorMs.HalimaRaza, and smilef local kids andtheir questionaboutwhat weweredoing.
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| am very much thankful to Brigadier Jaydeep Chandra, VU2YYE and his team of soldiers for the
continuous support to @d implementing this program to a great success. | was &rxkygh to touch
the dust of Ladakh while wrapping up my coaxial cable and antenna wires.

Everymoment was an epic adventure to me and | have seen the grand design of Ladakh while returnin
to home.

HAM Radio in India and Its Future: Navigating
Challenges, Harnessing Opportunities

by H.N.Singh VU2YUH

In an age dominated by smartphones, fighed internet, and satellite communication, HAM radio

also known as amateur raddo might appear outdated. However, it remains a vital tool for emergency
communication, experimentation, and community service, especially in a vast and diverse country like
India. With its deepooted legacy and evolving relevance, the journey of HAM radio in India is both
inspiring and filled with challenges. Understanding its current status and potential future reveals a ston
of resilience, innovation, and hope.
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