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Motorcycle Secondary Authentication System
Using Arduino-Based HC-05 and SIM800I Module
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Absgenci—Malereycles wre @il rhe dominand awaas ol
trnmporistion n Indonesha;, marked by the oumber of
sl ey ol anlbes bn 2008 reachimy 5.3 imiBion amits, Oae probilem
i msiorey cle psers do sl wand s e sy ol kevs Thereloie
in il meady will eronde 8 modoreycle srcondry authewtication
sviivm wilh tie Prodec Devwlepmenl Lifeciele meibid, by
using thee SACHT (Soatlen Awarences Hatng Technlgee)
vl il Wb U @malysls of unetional sy stem Fogulromnemts, s
researeh staded the auibsentication system by opersied frem an
androld applicatisn that b cosnected to an Arduimo devics on s
sl areyche via Bl tooil sod SM5 Pesonards ane sl thenagh
the Androld application v the Arndaiog microcumiredler (o inorm
wi ur twrn ofl the electricity on the metoreycle. The mavimam
ditance of @ Hluctoodh connection o thily sysbeir I8 5 m, the
avernge Alactooth amthestication respomse time s 344 ms, ihe
svorage SMS awthenticufion process tow s 249 nm amd the
sudtahility of the Toncdbon is 100%6, The resalls abtained show
ihat ihe propeed methed can e an aliernative solutlen for
medorey e secarily anid melnreycle seonldary nathenibcation
ey Rl
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L INTRODUCTIEN

Every vear, the number of motprbiles circulating in the
comumumity conginues b growe. Jadging fram the sales data
rehessed by the Indonesion Motorcwele Industry Associaton
(AISIL m 208 motoreycles: sold in Indosesdi toalled
BARE 108 units. This shows tlut motorhikes are sill the
iraispe dition of chotop for residents o indoncsa 1]

Crenerally, maioreyeles cireulating in lndonesia sl use
conventiomal igmtion keys which mast be iserted o fhe
vehicle keyhole. Unlil February 2009, there ane still many
midorbikes produced by camying these fentures. Che of them
Is Honda. the manuibetarer that contribsied the mosy sales
throughoul M8 has |7 vanants of mobrcyoles Hal use
conventiona] keys. Honda itsell mannged fo ncheeve total sales
duiting 2018 ol 4 759 M2 neis o controllad 74,6 percend of
the market share | 1]

Events that often oocur when wsing o motoecycle s losa
of wehicle keva This meident can happen fo anyonc amd
anywhiere: Evidenced by the results of o sorvey conduched by
thie mithor of 100 makorhike mders in Jobodetabek aith ages
20t b S years. From this survey, it can be concluded that 3%

fiers Sahriomioiwngke e sl

mbsah.rosvoileid ainke se sl

al modoreyele mders have lost ihewr velncle Keys and 5% of
molorcyele mders think tmi losing thear msdoreycle ke
inberferes with their netrviticn. Bused on the resilis of o sarvey
condiscied by resswrchers, there ore three solutions 1hal ane
mosthy done by people wh lost their sehicke oy First, the
owner takes his vehiche wooa duplicate key service o make o
key thai is smifuble for his wwhicle. The second splution, the
awmer ks hin vehicke oo garage o reploce the set key, The
ilmnd sidhition, the velidele owner takes the spare key providad
b the seller when purnclasing o velicle
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Birszd om the graph shove, 6t can be seen that the sohibion
is mmost often done when o key ks Tost s "tokng o backuep key"®,
‘When purchasing a new maotor vehicle, the seller will pmode
twin kews with the sim of overcoming this problem Bue the
owner 2l hos o spend more effont ke i o the ploce
where tbe key Bostored. The mist oxmromace il home.
In-anather cose, i the loss cose los happened twice; in ather
weide, there i no other backup key. Then the sofution does
b apply. The owner must bring his vehicle w0 o duplicate key
or repair shop amd muoet payoa set key replocement fee of Rp
1500k ae Bep 3000000 wccording to ibe type of motorhike.

Bosed on this. additionnl awbesenbon  feanses anc
needed on motorbakes. One of ihe auhentication mathods
commmionly wsed toduy s passwond. Uwittingly o pnsswond
has & mperian fole in sscuring petsamal mbsmmation. n
woiree applications reloted fo devices such as cell phones, ATM
cards, safo deposit boxes, bockers, o, there 18 also o secemity
wyslem whose functeon s simmiar w o password, commonly
known g 8 PIN gode [2] Hused on the  buckprouml
descniplns discribed alsirve, the resccber waiids o develop
a ewvloreyele nathenticatisn  system ithat odapis several
modubes end methsls  fom preveous siodies, namely the
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authenticntbon system uslng a passwond that bs conmected 0
the adrosd aipbcation vin Bluctout and g moediles.

I LrresaTowe REViEw

Tombeng [3]. Ths nescorch ambemhcaton system s
imiended 0 redooe the msk of molorevele thell. The
comventional madoreyeks beck sysiem i conrecied i parnlisl
with the KFID and passvword-hosed suthenticatinn sysiom. So
ikt the passaned in the e of mmbers can be entered via
the kevpel that serves 1o tom on the motoreyelke. Pratomas &
Fakhomidi [4], suceessfully wsed the SIME00 L module snd the
Foeoe Sensitive Resmstor sensor fo croale o misoneycle saliely
syateme The svsiem can receive commands vinincoming SMR
froms the SPBASDIL module, whiks it can semd 5M5
tatiflcmions b the usar's ichaphaine imaber wisen there s an
indication of motoreyele theft mstalbed by the system. This
wysiem i ioetulled in serses between the ignition key and ihe
misoreyele's elecinoity = thel B can . discomneet dhe
midoreyele when receiving commsineds via SMY. Muhisiai,
2018 [5], Cresle an aubeimaiic door opemang wystem that is
comitedled via on Androld applicsisen (hat is connecied to the
HC-4E Hlaetaoth modale. This sysiem will rovide users with
cameri-recorded images via Wi-Fi. So users can see wheo the
peaple wha come to visie through the application. When the
user i plemsed, the door lock con be opeped remotely vin n
Blugwmath wonection  between the  emariphone and the
protorype of the device In this research  there  are
improvemeats both in lechnelogy snd feasibility, namely
using Wlsstooth 1echnology ool combined witl 535 8o that
it dloscs ot have nn effect on signal capiure distance, besides
that 1 will be equipped with on Ambrow] apphoation to
makes it casier Tor wsers o conim] and moensior
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Arifuimno is 6 opetessune phyeical osmpuling media
where Ardumo hus semple apul'owpud {0/ O thot can be

cuntrmlled using o progromming anguage Ardisno cun be
coniected 1o devicss lke § compuler. The progrsimming
lovguage wed in Anduimg & 0 U progranumng lenygange hal
has besn semiplified with Features in the librmry [6]
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Fig 1 Wiichod by 1RCA5

Biluctooth HAC 05 isa Blucooth SPP (Seriol Port Protocal)
mmanduile that s cosy W usd for wireless semal communecation
that converts senal pors o Blugtooth, HOOE uses o 3 Mbps
Bludeodh V2.0 + EDR (Enlunced Dain Raje) modulation
wmang 24 ik i waves. 1o use, 1O =05 con operale withaal

umhig spectal drivers [7]
i SIS

The SIMBEIOL module alrendy has o Duodband Festure,
meanmg that the module can dpemie on fow frepiencies,
mamely K50, S, TR0, and 1946 MHz. The "aute® baad e
configuration makes the SIMEHIL meduale able o adjust the
b ple pecording o that applied o Axluine{d]. Anolier
factor which is the roison for the use of SIMREL 50 this
weslom s 8 comssdoration i boens of seee. The device that i
mude will he placed on o moonyele with Tunited Klornge
spaee, s sl components ore Beedsd so thar the final resukt
of the device is mncise, [7)

Fig. 4 SENTRINE, Coniparaiim

The pictume 1 4 companson of the sizes of the SIMBNL
and SIMB0OBA  modules, 1Eoappears thal the sig of the
SIMEMIL m amnoller than dbe siee of the SIMSH0A, @ oeke
u eoncise wyslem the researchen wail the SIMBNIL a8 0 gsm
mmilube embedled in the motorcyele seconilsry suthemscation
wysiem,

V. AMALYSE AND SYRTEM DIESIGN

This stage contams an mulpu. of the funcixmnal
regiirements of the sysiem using the SA-RT  methid
Satuntional Awarensss (SA0 s knowledpe relevant i the sk
being performed [8]. 10 is & criticul component of decsion
ik anl has been melolod i several models of deciaion
making. 54 has theee levels: Lewel |, peroeption of the
clermenis m ke enveronment; Level 2, eomprebemmion of the
errent satuntion, aml Level 3, pmjection of futore sisns 2],
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Fig 5, Decussn smbkey wsder uncenumiy wnd ome geessure 2]

The nead fisr the primary factmoa of ths secomlary
mubenticntion system o presented in Dain Flow Dingroms
{DF D) and Control Flow Disgrass (CFD [9]

.".“ sming Lip

Fig #. Comies DiapmnyDETR Lol B

Figure 7 below sl the level 1 Dalae Flow Diagriom
(FDY of ihe secondary authenticateon systeim. The dak
peocessing m this systemn i3 divided o two secording o the
sutee of data cnary. B the i sysiee of each inpu, datn
will g throagh several processes te finally prsluce an output
inthe form of & relay stahs. [10]

Conductad i develiping sophastbcated sceunty methods
with authentication mechansoms placed m the front line of
defence. Since these mechanisms are based on user conduoci,
ihey may et accomplish the  fnlended obpectives with
imiproper use, Pespite the influence of usabiliey, Iide research
hais been focosad on the balonce belween osabilsly  amd
seourity i suthenbcation mechonisms when Hn|l]l:l.l'|l1“ 1he
effectivenesy of these syslenm [11],

5 &=

Fig 7,  Dnagrom T Level | = Anihenmsaion §jstam”

Figure 7 sbovws the needs of the main finctions of 1be
genider nuthemtscatien syvatem o e form of o combmntion of

Tt Flow THagrams (DFD and Comtrel Flow 14 %
(CFDY bewel 1. From the pictune shows that wo be able w
comiral the wlay, mpsit dota most go through  several
proeesses, namely) |} Pessaonl Venficamn Process, ssed W
verify ihe possword sent, i1 i i+ not ppproprate then 1he daio
reading process is nol perfoameld Conversely, if appropriaie,
dutn will be sent o e et process. and the controller
sctivutes the commmand reading process. (2} The Blueivath
Conrmmond Reading Process isused to nead data that 18 passed
fromen the previows progess wy fined out the pumese of the wer,
Dragn im the form of onfoff commands wiich will then be
transaied in the form of control commands 1o change the
atiinis o rebay 1, (30 The Redny Command Proces |, is used
o change the inconing conml comimand inlo data that conbe
redopmared by relay | The on command wall change the relay
staizs 1o low while the ofl command wall change the relay
sintus 1o high, (4} The phone Number Verification Process
usied 1o versfy the teleplome mumber sent i it does not maich
whad has been reglstered then the daia reading process (s nol
carmed out. Comversely, (T appropriate, dats will be sent 1o the
nexi pioccss, and the contoller activabes the  command
reuding process (3 The Process of Resding SMS Communds
wsee] o read data passed from the provious process g fiml oul
the pampese of the wer. Dus i the form of o lock | unlock
eximnmanid which will ihen be ranslaied in the form of & confrul
coerimiand W chatipe (e folay status 2. (6] The Relay
Command 3 proces, s usad o change the mesming comral
cormmnd oo data iat can e recogized by relay 2 The lock
commund will change the relay position o Jow while the
umock, commmand will change the relay position to high,

The design stage |s defined o a berpiomry system deslgn
that s made as an mitinl stage of makmg a system befiore
cniening the implementation phase. As this slage, an
mrchitectural system alesipgn scenanio will be made b makes
il henbuanre used indo o wndflod systein so Shal the cmeul cn
e used and programmed at o lnker stage

'.nm-.- '_'l""""'""'_' . L ]
J_l_l

Fig. 0 Hack Diagram

Andiing Ui B is the center of the process of the
motoreyehe secondury muhenticution system which pmcesses
ihe commands given 1o iken be forwarded 1o the 2 chanmel
rolay. Reseanches e Ardinre Uno becmise B easy W
wennibily amid has an EEPROM whose dabi 15 wsed 16 stone daia
references  fiw asbentication,  SIMSOOL  GSM maodule
functions @ 0 mediom of Jong-distence - commumnication
hetween smariphones and Arduino Ung vin shon messages
that contwin commands. Thas mdule 15 aead beconst it has
mnaller dimenskoms compancd 1o ol G5M modile versions
The Bluoiomh 05 module foctions s s persomnal
coffmmaineation oedum  betvesii Anbumio  Use sl
smariphones tn send p.l.ulu'ds arel commannals, This module
is u=ed becnsse it carries oul a personal network making #
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sadier. Besides thad Misstoath s 8 feature that can be foundd on
every smartphone. The 2 Chaine] Retay Modile foncisng as
u wwibel that disconmects or connect ihe elecing motorcyele
i ik baitery sccording io the insinictions received fom
Anduinn Une, This module aas chosen heoause it has two
relavs combined in ane OB o atime, makung it more concise
And the two teloys are able o Ll e Hosctiens amd fealures
nesded im this syslem The andmoid application functions & a
commusd giver on the imolorcycle secondary suthenticatzn
maslale via the short message medin end Riuemolh,

V. IMPLEMENTATEN AND TESTING

This mamminctunng phose focuscs on making secondury
mitoreyele  autlentication  wsols  The  preparntion  of
cosnponcits and hanbsare mothiles o socondaice with the
schemmatic that hins been made, Ivegration beraeen modisles is
alsix dong by relerring t the pin conliguration ihal bes been
ietermined af the design stnge,

Fig ¥, A et ol

Figare 9 ghows the components armanged m such o way s
1o presfuce o concise form on the secondary authenticason
tonsl. These companents arg integrated with esch other weing
eables in sccordance with the acheme that wis created ai the
desipn stage. The fellowang configurntion pams ag used o
inbegrate oll components,
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Takle | 45 ihe entive relbonsdisp betwesi all modales amd
Arduing Uno microcontrollas, for mone dotals, here are the
stpjpes of making seeondary suithenticotion devicess
A, IS Moshiele Diesdodfafian

There are 4 pins used in the HUA65 modole, namely plm +
SV, GNIY, TXD, amd RXTY. Pin = 5% from the HO-D5 nedule
is ponnected 1o the Anduing 5% pin, dis pin serves 1o provide

clectme comment from Ardusng W the module, The (GND
idule pan s conamcted o the Asduine GNEG pi, which

Adrttwarisenl i e e i L nn [

flanctioms o (ow negative!reverse curment fromn the module o
b Avdibnio, The TXD pin of the modube s coimected 1o pen
mumher 11 oan Acrdyuima, piu Il whach will laier recerve data
from ihe HOC-05 module, Whiks the RN pim of the maodule &
commected 1o pin pumber |0 om Arduina, this pin 10 will semd
dluta frvn Ardiine o be received by the HCAS moduabe

-~

g 100 Sohesase Arduins will VI 08

The telattomslap between e HO-0F and Arduioe moiduales
in in necordance with Fagure 5, the 5A-HT contexd -|L1nFn.|'r| al
the mnolysés sioge, The HU-0F module s descobed ax n
Rloseoth module in the conbest dagrmm. The modubs will
senel datn in the form of "bt_ msg” to the microcontroller, m
il npplentien the datn iz sem from the TXD HC-05 pin o pen
mrber |1 Ardumo.

A SEAKOGE Meodule favnalficsion

Theee ore 4 pins wsod on the STMEDL module, namely the
YOO, GND, TXD. ond RXD pims, The YOO pm of the
SIMEME. madule is connectes] b the Ardiamas 5% pan, this pim
serves b provide electne ewrrent from the Arduino o the
mdnbe, The GMAHIpin of the SEMERL module s conpectod
to e Ardume GNO pin, whech  (osctons o (ow
e gudive revernse ciemenl fimen the modude g ihe Anbuimg, The
TXD pan of the S1ME00L module s comected o pin number
B on Arbuimo, pon & shich will lsler recove data from the
SIMEOEL maddule. While the RXD pin of the module &
conpccted 1o pin mimber 7 on Arduing, pin 7 will labet seod
e from Arduing o be received by the SIMEOOL module

g 11 Aiaing ahermelic wes SINSIL

The selanonshup between the SIMROOL mal  Archeane
bl 18 in pecordance with Figume #, the SA-RT dondext
dingrum ot the amlwis stape The SIMEML module
desenbed an 0 om mesdule in dhe conbext diasgam The
musthube will seed "SMS" doia b the muecrocmirolier, in s
apphcabion the dota b sem fom the SIMEWIL TXID pin o the
Anl wmo mamber H pm

i 2 Chamned Relivye Tasadfnmon

There are 4 pins that are ossd inothe 2 channel relay,
mamely YOO, GND, 151, and N2 pins. The YOC pm of the
relay 1w comectod o the Anbuia 5V pei, this pin scives o
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prowvide am elecine cumeid frome Ardhoma in the relay, The
it metvdicie it b6 coreneciod to the Anluime GRO e, whaeh
functioms io [low megadive'reverse current from the relay i b
Arluing. The N1 pin of the module s coneected fo pis
number § on Ardwing, this pin 5 will later send the siois from
Arduine o ontrol reliy e | While the TNZ pin of the melay
is commected W pon mober 6on Ardeine, s pon o will loke
send the status from Ardhamso b codtmol relay lines 2.

Fig 1.3, Ardmrss Boh s io with 2 Cheand Belay

The relutionshig between relay 2 charmels and Ardwino (s
in sceandance with Flgare 5, the SA-RT contest diagrin o
the oy slape. Relay 2 of this chanme] ix descrbed as reloy
1 and relay 2 i tlae comest deagram. Helay 1 will receive dala
“reloy] stose™ from ibe microcentmller, in H'l.:q'rpl.'i:utinrlﬁ:
datn is sent from pin member £ Ardaino o pan 18] on relay 2
channel, While relay 2 wall receive data "relay) simie” from
the microcomraller, i ks applicaton the dom 15 sent from pin
niinber f Andulng o pi N2 on pelay 2 claiine|

1 Crole Mackaging

The packaging is made fom an acndic base o protect the
coriapoists, The prodiscl ks packoged os shon e possdile so
it cam be placed om a2 modoreyele, for thai, it s made in ibe
forms of blogks messaring 10 5 B oo 3em. Make 6 paeces of
pratteris thnl ropresent the sides of s packaging on perylic.
with the side ol 10 & B em by 2 peoess, B x 3em by 2 ploces,
aned 10 x 3 e by 2 pleces. Cuteach of tese patterns and gloe
them together (o form s block, leaving ong side withi o size of
10 % B oasa Tl

E  Fiuishing

Afer all, pind are connected snd the packoging s
successlully made, e rext siep b o put the compoienis that
have been asiemblal on the package

Fig 15 Assenislag Tiils

Fagure 13 e the fimal result of the hardware manusfactuning
process The miegmiad comporeit b5 plasad inoon kerdie
container messuring 10 em 5 8 cm % 3 cm, with the aim that

e conmpanend instde in protecicd and has o concise shapse s
Ak it cam be ploced on & mstanrcyele. Tlse deveer b comcelel
o the moioreycke through the o conneciors pravided, the
gonmeetor i connected 1o the reloy 2 channels in senies niml
parallel a8 shown in the follewing piciure,

=
Lo A 104
-
ey
Y i ™
- LE 1
biskrTivis
Clerivaas

g 1 Eleomosl Modelicstios

The Tunictinaly test i done by ket acocptinee lesting
The b=t paramcters are srmanged based on the mann fenmctions
needhed by stakeholders. This sea was cartied ol by the eatjeet
of thas smuly, namely moiorcycle users,

TARLE 11 Pl ThEhG

Tewtiasg Futetinn  Expreted cesulls

The dewica will
urrrmid b the

i via @
sl

Twrn 4

Temaff |

v
i b i |

Adithreriaes. it mtmad e eier B L las indonesia. Ckesminmtng on Decerten 37 8520 8l 00 1180 UTG bom EEE Xplom.  Pestrictions ity




The & International Conference on Cvber and 1T Serviee Mansgement (CTTSM 2024)

O Virtaal, October 23-24, 2020
P He-open thme tesl tses distance porameters on Bluctoath,
o0 el B i This trial was carried vut on the Keylost Cantrol feature, m
maorevele when i whach ifns Fenture ubies Bluctooth connectavity a5 0 menms
rewive the luck of communigaison, The distsnce vanable will sdyust in the
cummszand fnm an previous fesi. In this lesi, the e functons are wmed on and
- furn off. The respomse time resulis i unids of milliseconds
(i), colewdabed starting fnon tee bulton o the applscation
| wn Uik | Bl | A pressed umtil the application gets a notification. from the
—— e rruati e wislom. Tohle v, below s the nesuli of the est.
shecmicity when
moiving unick TANLE V1. “SHI% Tisee Tt Poociss
vy via sma
Teat the outhentication soccess raie using the disunce l-] -%m— jﬁa_ﬂ:
ey on Blesiooth. This innl wes conshucied on ihe i MY
eylost Comtnl  Fenlure, @ which this fenture  atilizes ] HT Find
Blictooth conpectivity as o meams of commumcation,. The ::; o
distonee variable will continue w0 inercase until the vest resali I N
atn I deemed sulficient by the researcher fo do the analyeas L .l b ). -
of until the commeetion betwoen deviess con poe longer be : -'I:,f.,' 2=
conneded, This toal i divided inio two sconanos, mmmely with ] il w43

& barrier andl withom o barrier. This scenario munils o tes
whether the condiion of a motencyole when i ks parked 6 a
crovwaled parking bot con affect the propagabon of o Bluctooth
signal due 1o being blocked by ancther motoreyele. The signal
propapmtion el cn be inllenced by rellecton amd spread
oy other ebjects, s explainad in the theoreneal chaper. For
this renson, harmer testing & done by parking the matencycle
next o the matorcycke with a sccondary  authentication
syslem. Wherens the  comslitions without  shstacles were
carried oui only with g test moioreycle. Each scenano was
lested fen times. Table IV bedow is the resall of ihe tes.

TAlLE IV Beivrsom [Reraner Trarmsd
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He-open thne e wes distanoe parmeters on Bloctooth
This irizl wos cwmried out on the Keylest Coniml fesiure, in
which thes Feature utitizes Bluesooth conneciivity as a means
of commumiention The distince varable wall adjust uy 1he
preveaus tesl Do this test, the two luctoas ane tumed on and
furn aff. The tesponse bnee resialis wowis of mollseconds
imsj, enleulvied sioming from tlse button on the application
pressed mitil the appleation gets & metficatson from the
EyRIEIL Tahle V below is the result of the test.

TABHLE ¥ Ha cw oo K pemowss Thar TesTmg
EdTet ol distsng <m e on
R Tuwrm
B - -
Im | ME | 3H]
| Im | M6 W
| 4m | M4 |  ib6d
fm | 3l | M

Bused on the resulls of performonce icditing on the
secondary authermication sysiem, the following resulis e
obimeed.

L i ™ . (L] am

R e R

Fig 15, Bluphsih Avthenicninm Sugeesd Wi

Figure |5 deapleys a gmph of the rembs of testing the
mithentaeation sccsss tade il it is alfected by the distance of
e Bluetwoth commection In lesting without o barreer, the
i distance of 8 Blucionth conmection o puthenticaie
iv 5 meters with the mamber of seccesses | e, The ideal
dismnce in this kcenamo = less thon 3 mciers becowse when
festing o destates of 4 melers ee was o significanl decrcase
in success 4 times. While i besting with 8 harmer, the
i destnsee of 8 Blugtosih connection 15 4 meters wath
u success mie of | trme. The 1deal distnnce im this seonario 6
less than 2 meters beengise when testing o distance of 4 meters
there was o significant decnease in sucoess as inuch as b times

Hinsed on these datn the authors know that the distance of
the Blueiooth compection affecs ihe soceess mic of
muihentication wath ihe optmal distence the comafition
withoul o barrier is 3 meters and the condition of ubanstions
& fr a8 2 eters and tee condition of shaimicted mudoneyele
conditbons can reduce the rngs of Bloetooh conpectiong due
o pefecinin and signal sprcad
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Fig |6 Bkt of Dhslanee Agaimg Blussinl Mesponss T

Figure |fl-ﬂi.l]!|l!!d a Fq:h ol the tesl sysiem response time
festing dain i 1 B offected by the Bleciopih conneciion
disintee. Secn on the st char the tm on fuscion & marked
with a hlug line, showing changes in response time tha an:
Muctiotiag bin wemd 0 b dabde banwesn 500 s 10 130 me
Likewise, the turm off the fonction that is Hlustrated by the
imunge fine, shovwn & change m response tme that &
ﬂu.l:h.l:lih; bait femds i0 be sizhle between 350 ms io S ms
This & sdue @ (he connection didance below 5 m and the type
of Blustooth connection withow miermediunies. Also seen (s
the furn 4n function respomse time s faster tham the nom off
function response time. Thas is because, in the program code.
ihe e o7 fanction s cxeculen] afler chocking the fum on
fomction first. Based on these explanations, @t can be sid tht
the response time of the autherbication system via o Bloeteuth
conrction is not affectad by the conmection @stance to the
average vildue of he respoise time of 0344 saoomds.

— |l m— ik
Fig 17 5845 Auihemicotbm Frosess T

Fupure |7 disphive o gruph ol the data frem (b pesuilts of
fenting the mocessng Hme of the 3MS aubenbicution sysivm
Seen in the dock funciion test results marked with o bive lme,
there s no wgnificont change i tome i this est The results
o the tesing of the hick fumction processing time were
fluctuoting with & datn ronge of 33 ms, obmined from the
ifference between the longest time of 266 me and the fastes
timie ol 233 ms. Whereas the reaults of (he unlock Risclion tea
were  imarked  with oan orange  lne, somcthang  sbndlor
happened. The results of lesting the eaing e of the
wﬁi]hﬂmhwcnﬂ:m:dlmﬂhnimmﬁ

Adrttwarisen i e e )

difference between the longest Hme 367 ms with the fastes|
e 334 e Based on the tesulis of the discuasio ol 18 known
that the asbentication systom processing time va SMS canbe
exgeuied wath an average time of (0,249 seconds

VI REisn

Based o the resulis of research imd descussion in the
previcus clapler, 0 can be concloded den the sevondery
mitherdication sysiem on p moloreyele can be made msing an
Anluimo-besed  HE03  and  SIMS00L  module.  The
munbification of ihe iwsorowele electriclty was successfully
carried ol on ihe mobereyele Brnition in scries und paralicl m
il same timng w0 that it con overconss the problem of kst keys
that espour in the ouwmer of the motoncycke and can secure the
mmodeichike whit a key 18 lost The imxiinien distance of the
Blasmoth conmection ohtained by this system s 5 meters,
which results ore betler than previous studies that wsed RFID
s the muihentioation ebjedl. The mverage Blisslooth
mitheniscation respanse bime obbidied was 344 ms, the
mvrmge SMS authentiontion process time was 249 ms, and the
musinbility of the function was |00% There are several
lndimgs during the pedeurch process, aoimely the syaem
created docs not have independent resources s that it burdens
e mstoncye e bafterics, amed the wyslem dises: nnl et have o
molarcyche  location  mibomation  esture through  the

emergency lock fimetion
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