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“ YAomoinon tng Aoyikng BitSurfing oe npaypatikég loT ouokevég”

NEPINAHWH

H avaykn yla peOALOTIKA KAl E UELWHUEVEC QTIOLTNOEL, OE EVEPYELOKOUG TOPOUG TIPWTOKOAAL
gTKoVwviag oAoéva kol avfavetal otnv emoxn tou loT. H oxediaon kot ulomoinon Vvéwv
£YKATOOTACEWV 0T avapévetal vo auEnBel akopa MEPLOCOTEPO OTO EPXOLEVA £TN OUTWG WOTE
va eunnpetnBolv MoAAMALC epapoyEC TIOKIAWY TieSiwv.

H aflomiotia kot n peydAn evepyelakn autovopia elvat SU0 amd TOUG ONUAVIIKOTEPOUG
napayovreg tou Aappdvovtat umodn kata tn oxedlaon kat uhomoinon pia edpappoynig loT. Ta
npoBAfuata mou Snuloupyolvtal Aoyw oduvapiog mapoxng tou SeUTEpoU amod autd eival
ovapeoa ota mo SuokoAa mpog enihuon.

‘Exovtog wg otdxo TNV avénon tng aglomotiog Kal tng pakpolwiag (LeyaAng avtovouiag) twy loT
OUOKEUWV, TIOAAEG EPEUVNTIKEG OMASEC €XOUV TIPOTEIVEL TPWTOKOANA KO OPXLTEKTOVIKEG
gTKOLVwWVIag eL6IKA oxedlaopéva yia epappoyEg loT.

Mpoodarta, potabnke £va véo BewpnTkO MPWTOKOAO emKowwviag S-S to BitSurfing S-S to
orolo UTIOoXETAL VA ATTAOTIOLHOEL ONLAVTLIKA TO OXESLAOUO TOoU UALKOU evog loT mopmoSEkTn, e
T(POOTITIKN aKOMA Kat yia BeAtiwon tng aodAAeLag Kal TNG EVEPYELAKAC amddoonc oAOKANPNE TNG
OUOKEUNC.



Ztnv napoloa epyacia amodelKVUETAL N UAOTIOLNOLUOTATA TG AOYLKNG otnv onola Baciletal to
BitSurfing, xpnolpomolwvtag armAo UALKO 0w eival oL cuokeuéG Raspberry Pi. Baon tng AoyLkng
BitSurfing mou peletdtal, oL KOPBOL eKUETAAAEVOVTOL TIOKETO TIOU EKTTEUTIOVTAL OTO SIKTUO TOUG
KoL T a€loToLoUV yLla va EMLITUXOUV EMKOWVWVIA HETOEY Twv KOPBWVY Tou SiKTUoU Toug. Kabe
KOuBo¢ Slatnpel éva kataxwpnth tumou FIFO, otov omnoio anmobnkevovtal ta AndOévta maketa.
Av évag KOpPog BEAeL va oTeldel pAVUPO, TIEPLUEVEL WOTIOU va eUdAVIOTEL TO HAVUHA OTOV
KOTOXWPENTH TOU Kol EMELTO OTEAVEL £va TIAAUO XapNANG evEpyelag Kal SLAPKELAG VO bit otoug
YELTOVLKOUG TOU KOUBOUG.

To BitSurfing pelwVeLl ONUAVTIKA TNV KATOVAAWON eVEPYELOG O 0T GUOKEUECG KOl CUVETTWG £XEL
T(POOTITLKI XPNONG OKOUN KOL OE GUOKEUEG XwpLlg umatapies. e autr TV epyacia peletdrtol n
vlormoinon tg Aoyikng BitSurfing o mpayUatikeg 0T CUOKEVEG JLE TA ATIOTEAECLATA VO SELXVOUV
OTL N TPOTELVOUEVN AOYLKA UImopel mpdypaTL va xpnotpomnotnBel ya tn petadopd dedopévwy
METAEL TWV KOUPwWV evog SikTuoUu.

H pehétn Seiyvel otL n Aoyiwkn BitSurfing gival vAomowolpun akoun Kat Ue oAU cuvnBLopUEVO
UALKO, evw opileTal £va eUMELPLKO LOVTEAO yLa T Asttoupyla tou BitSurfing.

Me otdxo va kahudpBouUv TuxoV TPoPANUATIOUOL OXETIKA UE TO HEyeBog Tou Siktuou oTo omolo
uropel va xpnotpomnotnBei n cuykekpluévn Aoyikr, Snuoupynbnke Evog IPOCOUOLWTH G 0€ AOYLKA
TIOAUVNUOTLKAC UAOTIOINONG, WOTE VOl EMITUYXAVETAL N KATA To duvatod aveéoptnola PeTall Twv
TIPOCOUOLWHEVWY KOUBoug BitSurfing. O mpooopolwtn¢ Sokipdotnke ywo diadopa HeyEdn
Siktuou kat emineda cupdopnonc, Le T AMOTEAECUOTA VA CUUPWVOUV E AUTA TNG UAoToinoNg
O£ TIPAYUATIKEG OUOKEUEG Kal va Selyvouv OTL n Aoyikr emikowvwviag BitSurfing duvatal va
edappootel.

TéAog emuonpaivovral evilapEPoucEeS EPEUVNTIKECG KATEUOBUVOELS adol pwta neplypadouy dUo
OUYKEKPLUEVA Ttapadelypata ota omoia pmopel vo xpnotpomotnBet n e€etalopevn Aoyikn
ETILKOLVWVIAG.
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“Hardware Implementation of BitSurfing Communication Logic”

ABSTRACT

The demand for realistic, low energy consumption communication protocols continuously
increases in the era of loT. loT deployments are expected to expand even more in year to come,
in order to serve multiple diverse field applications. Reliability and longevity (long autonomy) are
two, undeniably, important factors. Problems arising due to the lack of the later, are among the
most difficult to address.

In order to increase the reliability and lifespan of loT devices many research teams have proposed
protocols and architectures especially designed for loT applications.

Recently, a novel theoretical communication paradigm was proposed, called BitSurfing, which can
simplify significantly the loT transceiver hardware, with potential for major benefits in energy-
efficiency and security.

The present work demonstrates a proof-of-concept implementation of the BitSurfing logic using
low cost Raspberry Pi hardware. BitSurfing nodes take advantage of packets broadcasted in their
network and utilize them to enable intra-network communications. Every node maintains a FIFO
buffer, in which it stores broadcasted packets. If a node wants to send a message, it waits until
the message appears in the buffer and then it sends a low energy 1-bit pulse to inform neighboring
nodes. BitSurfing cuts down the required loT device energy consumption and thus it has a
potential use in battery-less systems. In this study, a proof-of-concept deployment on real
hardware is presented and the results of BitSurfing evaluation suggest that the proposed logic can
be feasibly used for data transfer among network nodes.

This study shows that BitSurfing is implementable even with very common hardware and defines
an empirical model for its operation.

Furthermore, a multi-threaded BitSurfing simulator is created and tested for larger network sizes
and congestion levels. The results derived from the various simulations also suggest that
BitSurfing can deliver messages among network devices without using any MAC layer
functionality, a characteristic reducing the energy consumption requirements even more.

In conclusion, two specific BitSurfing use cases are presented and promising research directions
are highlighted.



