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A Tree-based Greedy Algorithm for Minimum Power
Broadcast in Wireless Networks

Lee, Dong Ho

Department of Data Information
Graduate School of Korea Maritime and Ocean University

Abstract

Wireless networks are composed of wireless devices with the limited
battery. They can be used in the situation where the supply of powers is
not practical, therefore it is important to construct the energy efficient

routing protocol.

In this paper, we propose tree-based greedy algorithm to solve the
minimum power broadcasting problem for minimizing the total transmit
power on broadcasting in wireless networks. We apply a neighborhood
list, which is a set of nodes that can transmit message to other nodes
within the maximum transmission energy to the proposed algorithm.
Among the nodes that receive the data, a node that has the greatest
number of the neighborhood list transmits data to neighbor preferentially.
We compare the performance of the proposed algorithm with other
existing algorithms through computer simulation in terms of transmitting
energy of nodes. Experiment results show that the proposed algorithm

outperforms better than the existing algorithms.

KEY WORDS: Wireless networks; Minimum power broadcasting; Minimum

spanning tree; Greedy algorithm.
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al, 2009). Fd UEHZANAM shte] 54 oAl HolEE AF XH(directly

transmission)&t= FUMNZE WA= 2, BREINXAEE B9 9 AFHoR

FHo oy k=g UMX]% B S 9JtiDas, et al, 2003). HEYIHS] =

ioA =& G2 HelEE ST W FUZE WS 24 kt il WAAE
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2L 9 2B j Al Sl EE =ES0] s
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AR AE e EFe] HojE.

\\ oA - ; . Jm
t / —p directly transmission

-------- + implicitly transmission
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T4 BIEEI2E  o]F(wireless broadcast advantage)oletil g2 dHTHWieselthier,
2001).

9o T BEEsjiES AAS o]gst, Al $4 dEe Had s Ha
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dugES ol 8T HA HE AFEZ(Minimum Spanning Tree : MST)E AH&-3tH
HTHSahni, 2000). MSTE HEAE PASHE RE L5598 mdee Tzl
H&pE 2te e 92T Aotk EY Ao 1S A1A dHolBHE AFshd we
Tt e kS| HolHE 4l i "tk sA B HES A S M=
& =2t Bl Zle ol kEgol B FAsH He 540l sl EY 9
BARE Wt HRESNAES iste Ao Hlaadd = ok webd Eg
7k = HET oyt o Jkx HSWo=E MPB EAIE sidshr] 9%
dTE0l YU

21 SE7|HH] W
I =259 dojE HAFE oFE FE e ¥ YHeR 314 FE
ATHSong, et al, 2011). °] HHL E=5°] HRE2E 7
e p0<p<1)9 &EZ HelHE F
g0z AL FHE ALA @S F
MNEEE F¥3h= blind floodingoll Bls) A2l 7l AF 7t o127
o Iy UEYI £3 EE =S BREAZE He AS BAT £
Rom o] ol wet pol ghE AAEA Adestolof g

N

oz B4 |z
FUO[moex

mrr s |

o T—.\“;

=) [

[ﬂ ~

Q

=X 7} (counter)E AHEsHE WHE AFE ATHTonguz, et al, 2006). ©] HH
2 kEgo] BRIINZE WAAE We W o]k xESo W HE FHY
AR 5 Alo] T g7 QAM O He 7 %

hm=
b % 328 e A% B 49
N
=

\—/
o
_|_,

uol-l?_]j [e)

_

Collection @ kmou



A AdEaly] olzler] F2E AL Al Az

=]
et WIAA] AFo] A A= %iiﬂlii HEEANAE AZte] ARt &4< Adoh

olgfgt I =EE o]&¢ 7|HOE Self Pruning 71Ho] AFHATHWu & Dai,
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dRt kESE FA"EY SY2H s ZEZEY Tl HAT =EEA

ZesHol £% RE wEE 2¥2H 29 o wEi} frh 9wk k= F A

T ACEdC)(gateway) =7} Hh AlOJEY0] =B ME U2 FHX2EHE
ddshs JEe st ESold. SE2E FEg AlCJEde] =EST] HoHE
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24 & vE ARBEE o &3 Y
A UEHZAA S MPB AIE sidsty] S8 AHgEs Ha WE AFEYE

SH7ol BHA AAR HA FE 4331(Broadcast Incremental Power : BIP)
2] Fo] A=A th(Wieselthier, 2000). ©] L1 g]FS A LETO] X

= Azt 7 AAY A odA VMol Havt He == Ed sy
F71t VEAEY BE B0 Efd FU/IHW FA BREEANXE ojfe
Hgsted AA FA AUAE ALtete AAES FHITHWieselthier, 2002). BIP
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duFFL F =l Aotk darled 2 #Ho] 9l7] Wil ofefel A3
J

-
2
rlot

rU9

N

BIP ¢1E|Fe BHREMN2E Ef A #ALS 9 3o ks AwEo] ok
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SESS Efd sy FriEd. FU7HE O =R iv Edo IFHU=
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AYe P& & ) Py~ PE 348 sk =o|t(Bein, 2010). HES T2 BE
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BIP algorithm(G, S) {

Step 1 : // construct a broadcast Tree 7T
T={sh
Do k=1 ton {
Let ¢ be a node that is not in 7" but is a neighbor of a node
in 7"and such that P ; — P, is minimum.
=T U {1};
}
Step 2 : Perform a sweep over the nodes, restructuring 7' to reduce total

transmission energy

Fig. 3 BIP ¢18]&9] % 344

9 4= BIP €algjEe A8Slel HESJNXE ERls FASINS We A
AR & RoFa itk I9 49 UEYIE &2 =55 T3S 10719

TAE A, AF TFeRt RE Aloldll= Ao ZhEAVE Hojd Ao s

Adtk AL AR P Aol FHe LEBo] AAR AL L=o| JIFXE F3
Hoz JMAdT %7|9 HEDINAE Ef Te A2A LB XdEo] glowmg
AA F4 YA Pz 0013, Ppy,—Pr= 3% H4AVF He 29 =BV Egd
F7HEt 7 WA Ef 37 $FdAE P 30laL, Py, —Ppy= 1°] He 39

E EfE

vEE e FU13 odd HHS wEele] 1Y 49 & HEEAs
[e}
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e 2 S Wil A aLA EE Y  dAR, F5o doju=
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EPQ93 A ouR] 27t BT FEo] Erh
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wes A AEAY RS /AW, 7 ==Y A A5AY ol 9XF =EES
ol wEZY Aotk A4 = v u,E Vel Bt 4, = F wEE] fIEE
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exponent) ©] Tk (Wieselthier, 2001). A& 72| ©]9]9] Uz &4do] givta 7HHE o,
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Heuristic NG(){

T = {s}

va = a list of v,’s neighborhoods but not in 7' (1 <k < n);

T'= TUN,:

Step 1 : construct a broadcast tree 7

Doi=1ton {
Let v, be a node that is in 7"and | Nv | is maximum;
T=TU Nv,
renew va;

If all nodes in networks are in 7' then
END

Step 2 : Perform a sweep over the nodes, restructuring 7' to reduce total

transmission energy;
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Table 1 BEEEINAE 3] 3o WE o] L& gAE

Boc/|~E &3 35
N 0 1 2 3 4
N, {v1, vy, w3} %] 6] (%) %)
N Aoy v vg) {vgs v5} %) @ %)
N, {vy: vg, vgl {vg} 1%} %) %]
Ny | vy vy s v} {vg, v5: v} ] ] jou]
Ny | {vrs vgs v vgh | {ogs vg, v, v} {vr, vs) %] 6]
Ny | {vrs vgs v v} | {vgs vg, v, v} {vg} %] 1G]
N | vy, vs, w5 v} | {va, vg w5 w7l {v7} %] 1%}
Ny | vy vg v vo} | {vas v, vsy vl | vy 06, vgs gl {vg} %]
Ny {vy, v7 vo} {vys 075 w9} {vy, vg v, g} {vg} 1%}
N, {vg, vg} {vr, g} {vgs vs} {v7, vg) I}

7Y 99 o] YES DS RE Lol Efjd] TAHT,
ANSE AL AABT o] FAE 2] Q)sh o] HREH1E $H%9S Hojhe

B
EEE Sk, e AR 7P 2 o) kBN WAFI YrA] =ESY
o
=

A FA AdAE

i
i
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Table 2 VEYZ F A <X

HAg v FA e P,
s Up Uy Vg 6

ON Vg Vs, Ug 6

Uy Vg, Vg 6

Vg Uy 8

% A% odA 26
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