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A beacon mechanism is one of the most important modules for protocols in
vehicular ad-hoc networks. A beacon message is required for neighbor discovery and
local information exchange. Most of the protocols in vehicular ad-hoc networks use a
short constant beacon interval which can cause lots of overhead. This can degrade
protocols’ performance due to collision. On the other hand, if protocols use beacon
intervals that are too long, it may not be able to discover a neighbor node for their
operations. In conclusion, protocols in vehicular ad-hoc networks need an adaptive

beacon interval to provide an efficient operation.

This thesis studies ‘several solutions to adapt the beacon interval. The
simulation results from highway scenarios are used as training data for adaptive
algorithms, which include linear regression analysis, a statistical technique, and K-
Nearest Neighbor, a machine learning technique. In addition, a new parameter,
“neighbor changing rate” is proposed to improve the previous adaptive solution call
“Linear Adaptive Algorithm” (LIA). From the simulation results, the studied algorithms
and the proposed parameters can help protocols to decrease their overhead, while

maintaining the same performance comparing to their previous beacon mechanism.
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o o

1 x dsznaubion attribute < AqX, AxX, ..., QX > 691U a4, X A8 ANl

attribute R1AUN T 1B X
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vy Ay d'az o =
OMNUDHANADINITUIAADL AB .X'q

ANTTETNNIZUIN X UAT X; \Teuunudiag d(xq, x;) anusnm lFAsaunng (4)

At 30) = [Zies(@r(xg) = @ ()’ ”

A ' = ) = No o Ax o
LHAUIANTSUSNINATLUNINNTEY nearest neighbor A® NTRUAIALINNUTELENINUAEL

Man k natd uazansnsamatAneuld Asaunig (5)

k .
f(xq) - izl(I]:(xl)) (5)

Distanced-weighted nearest neighbor

WumadAn19UssuIiAINaziagauIniy Tagasdini1sA1u A1 8991 1IN
(weight) 289uAaY neighbor Tvaziflunis A minA NI e LNI9Te9 neighbor 1314 AU

fiayafiaan1auIAIRaL AIANNIS (6)

1 (6)
d(xq, x;)?

WaMANANGNTINMENABIUARE nearest neighbor 1aFauda @unsamAAnasLé

WiE

o

aun1g (7)

1_1 Wl (f (x:)) (7)

1Wl

fxg) «

e w; Aa ANtaetinuinaasusas neighbor
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a o %

ndl -dl [ o 1 1A = yas Aﬂl ' [
NURRENWERINERUNTUFuTnan Tun sasiiAew AN EN T NLANFNNY

X
=N

Connectivity-Aware Routing (CAR) in Vehicular Ad Hoc Networks [6]

[ %

TrnUsratdnanae99uidail Ae nenduniadiandaseudneluuafiunig
(Source) uazlunilaranis (Destination) Taadinisld “Guards” iflusataalunisfinniw
o 1 o dw‘v o aa [ ] 1 A
Ataaqiiuresvualanenie uanantideinaueds lunisdiudauaanlunisdelinan
4 ST . 4 o o .
femaananlunisasdreuiuazlivlinuanuanaasmuaieutinu Tnefiaanunlunisds

= o dl o dl £ dy [ 1 d’l
UARAUAZATAINBANUIULNBULIUNINUL mmummﬂﬂu

Beacon interval = 0.5 X weight (8)

o 4 AN -
LA Beacon interval as ﬁ')\u')@qluﬂq?@\ﬁ_lﬂﬂu
. Gy LEMEAY W\ S e o o o P o
Welght AD AENEI VRN REAAUA LA WU THLALNELTINY

t
a oo A o

TauAdaininislfuaitaenan lunizdeinanlananansninanan W i ua e 1

L2 = 1 a =2 4 AR a a oA % o K 1 :/J
thuienetnaneg Tsanusaanei ananinanainnisasdaauld lussauiamingu

Improving Neighbor Localization in Vehicular Ad Hoc Networks to Avoid

Overhead from Periodic Messages [7]

) adl o ) | dll 1% = 1o <&
1Lauedsn19lfutlpestunisaes usivauiinulii AN LNuENINTY uaz an
Anldaneiinannnisasiiney e lddayaanineunlfiuaisaganniiunasiumienes

UM TINN1IN91UET

4 1

- Tuuasiunislddayaniunusnliannnisunidaya (Broadcast) AFIa4n

a
]

Po = (X0, Vo) Naan ty uazdayasiunisilaqiiu p; = (xq,y1) Nean

t1 NIAMUIAAN LazANEUNIARAUN U = (Sy, Sy) AIENNT (9)
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Sx = (X1 — %)/ (t1 — to) (9)

Sy = (Y1 — Yo)/(t1 — to)

- Tuusfiuntauuudeyausnsnadssaimdarediuun, Auuls p; uazanned

(Vector) v lilfuiipeu

tﬂl tﬂl Yo % ¢ﬂl % v
- Waluuanldfudeeu (n,) anluuadiunie (ng) wan Ty fesnisiaya
Aruvdresluun ng Maan Ty azAuawidumi P = (xp,y,) aald
aunng (10)
Xp = X1+ S X (Ty — Tp)
(10)
Yp = Y1+ 5y, X (Ty — Tp)
- IMUARUN IR EN UL AP LU UR9A2L89 Az Fe e UAUALIUIN WA
Huszaze aunseieAAURANANA (Error) UNN9IAMAIMUA Y TIWEA9IN

punsniunelfusnsnganaausatiaqiiuanniiull asmannsdeiinaunis

Tnsiaanld

aal A o P P T | \ o o = ™
Fanantiauell waasliiiiudndaginan lunisdelineunisdnaliazauatiuaany
LANFNNIANAULALN IHANNN1INIUE LAZATMALaLTas9Ta9Iua Talunianienuantilu

Nazfiaslddayanums (GPS)
Efficient Beacon Solution for Wireless Ad-Hoc Networks [8]

aal o 1  a U Q‘I 1
W@UaaN17U5ut9a Tunsgeimauliidasunlasldninaanuuuiiiuae

A 1 d! a o dl v o % dl 1 L 6 o
LATAANE BINANTNAINA AR UALNAUTINY LL@zmmum@w@mmmqhuwW\Im AN

aNnNnT (11)
s =(w; Xxn)+ (w, Xxm) (11)
P A \ A
o) S Af ANHNUUILUULDILATRUNE
- o a4
n Af AUILTNUA LN UL

o 4 n:ll [ o [
Pa Anuauaesdiennnetluiwinesuesiuun
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Wi, Wy AR ANnavinanuulvuaivautine uay

o 4 dl 1 o o
nuUIestaAunes luinneivesivun

LHANTILAIAMNUULLY AZTNNNA U 99N Tun1 249 TiAa U B9 SN1TANWI L

o

298 mail

1) NFANUIUTIRAN SR LU LLELEU (LIA © Linear Adaptive Algorithm) &

v

o a

ANN7AT

f(s) = min(Minlnv + (c X s), MaxInv) (12)
wa £ (s) e daananlunisasidaauaiaialil
Minlnv ~ fAa dosaandugalunisdedinen
o g 2

c AR Adeslungiean
S AR ANMKILUNTRNATENE

MaxInv = ke deanaienagalunisdelinou

¥
o

2) NTANUINRALFUALLILTU (STA : Step Adaptive Algorithm) Naunnsaail

s <x; min(MinInv; + (¢, X s), MinInv,)
f(s) =5x; <s <x, min(MinInv, + (c, X s),MinInvs)  (13)
s> x, min(Minlnvs + (c3 X s), MaxInv)

Wa £ (s) Aa  daananlunisdedaauaieinly

po))s

Minlnv, 8 dnadugalunisdelinau
Minlnv,, Minlnvs fa  dosnandugn iadaumunuiiy
PALATRTNYNINNGT Xy LA X
- o - o
C1,Cy, C3 pe ANAST LN SNAN Tuusa sl
S AD AINULILULTESLATRTE

MaxInv A dagnananagalunisdadinau
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Beacon

Intervals LIA : Equation (12)

STA: Equation (13) = = — =

MaxInv

Minlnv;

MinInv;

MinInv; |

| |

X X2 s
AW 2.6 NI NLAANNIIAIUIT AR S LA LT L&

LAY NITANUIUT IR FUAQ WL [8]

2 1
a o d@L9j

TusnundaR g an1sU5udaenanlunsdetinaulagidunnimi i lunng

|
s A

uwidiaya (Speed of Data  Dissemination) Fan4a taelalifanmnlunsunusay

u

wanwwaldusiaanisamEa lunasuwsdaya ldmianu

Exploration of adaptive beaconing for efficient intervehicle safety communication

[9]

ianenistiudasnatlunisdeiirauninaniunisninesnisaasifaqiiu Inad

o

N19INANTUNINITAAAUNVAITDAALEY ALNITLARDUNUDITDLFTALENS AT

1) nsUfuentinaulneauatiun1s1AAeUNT099062189 (Adaptation Depending

on a Vehicle’s Own Movement) l8inauailisnisiansoin Aa
o , d s N o Z
- ANNLEY (Velocity) AN T34 ADLAITIALTULNBAINNITITBITDNINTL

A 44 - .
- naasuudasreanisiAdawh (Movement change) TagianTnaNaNNAINNLI
(Acceleration) LAy NTMAENTBIFAID (Yaw rate) HA9AINADIUNITINIARNNNT
dl dl dl 1 [~ = a o Yo = v
wWanunlasnisiaaaunatemnii azilannaiagiimme i asaaslid

= o
mmﬂum@mm@uqq
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Depending on Surrounding Vehicles’ Movement) wisaaniilu

- yuNBINNgIA (Macroscopic aspect) WarstuIanAMNUIuLLae93n Taav

AN 11UNN1989TARUAZANAILED A NU LN LULIAIT NN

L . . [~1 o tﬂl A £ ng
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dll a g ] tal & Y o a A o o tdl
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vleafin
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= = 1 :j (% 3 aal o 1 1A
PWENIE ) INTUY Tdlfavedunandsiunirliudaanainisdenau

ANNIUAARNNA1INENE YL amngnagilnuans iz aesusazudd lAA 19197
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AYNNUUNLULIBILATRUNE daananlunisgdedinan (uni)
(%) f(xi)

(x1) 1 1.5
sz_)____3 _________ 3
G| s |7 _ _
(x4) 10 7
(x5) 15 9
(x6) 20 9
(x7) 30 9
(xg) 40 9

d(xg, %) = /(4 —1)2 =3
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d(xq,x5) =+/(4—15)2 = 11
d(xq,x6) = /(4 — 20)2 = 16
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d(xq, xg) = /(4 — 40)2 = 36
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