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A New Cluster Protocol Based on Efficient-Energy for

Wireless Ad Hoc Network

Student : Yueh-Hsun Li Advisors : Dr. Guang-Ming Wu

Department of Information Management
Nan-Hua University

Abstract
Mobile Ad hoc Network is Uninfrastructure and Temporary. In the

environment of MANET, every mobile node can move and have devices
of delivery and receive. The information delivered in MANET from
source node to destination node through by hop to hop. It is very
important that how to save power or reduce the loading of network causes
limited power supply and bandwidth.

A number of proposed Cluster Algorithms have been explained. But
these Cluster Algorithms, Actually has not considered energy of factor the
mobile host. These Cluster the algorithms possibly to create Cluster the
change to increase, causes the MANET network performance reduction.
For this reason, we proposed a new cluster Algorithm will consider the
energy consumption and the number of neighbor factor to solve the
problems above. These two factors are important, because is the use
cluster head in the decision. Employ number and weigh value of node of
cluster factor to maintain cluster head. Furthermore, we also propose
routing scheme used in CPEE.

The simulation results show that our scheme is more efficiently on
Network lifetime than HCC scheme.

Keywords: Clustering Algorithm, Efficient-Energy, Route Protocol
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GREZ AR T R @B RRAEDOTAEE K & L 0
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1223 B E BRI Y2
AHmAB ML EE RN I F }i%%"é’%’fs*ﬁ ®
Ri¢*f«w7§%%%iﬂ¢m%#’»r "
CEBEE Tl g - B AT g
HE-EFF2ZE PEMAFTEERTE 2 - ROz ¥ TR
BRIl L5 TR S o S T

B e

4
LE SIS 11’[‘ I /;E é-_,ft LU

2 ae T % > F] @t Ching-Chuan
Chiang # Mario Gerla # 17 .5 ¥ & % i* ;# (Least Cluster Change
Algorithm, LCC) [8] > iz * = & * A g i INL » 2 A
AMAT IR IR- 3N kAS o LCC FE 2 i @ B w55
frR B REEZRMEELEREF > B o2 Lp4eT !

Stepl. A-dfk fEPF TR * B RB A BB BRI RERES -

Step2. % - BAEREHEE I BEIEE | oERrF LR E
AEREEEE L

Step3. F - BABEFAEF 1 BN P AE E D @R e r 6
ZaF S CRNIEERAS € X

Stepd. FEFAEF I B 2ERE | F I EPR e 0 e
Jo#T - F e G- g B PR UF g MR
R RaEERE-

Steps. F R EBATHEITARGE > H AR MR MmN R

B3N EFrher 2 8 o
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1224 €3 52

d PSR R FEET A A RREE AL D “E%““\gt’fjﬁ{
G ET L AR e R Ed o T e S E R -
¥ EE o Brrar

\\\?{r

T T MU EE S S NEIR TG
BRI A g€ K f 2 (Weighted Clustering
Algorithm) [16] > b]4c & 73 chd MBS B A & 2 - fj‘%{u o BLeh
DEERS L &S TS TICFEERILE-SE Ry 5 §- S UL 137
MGRAR S LBPE TN PT AT S g DT R S R
er-fRExl TVEEHEIR TR AL EFIFE
Mainak Chatterjee % « #73% &1 crOn-demand & £ & 5% & ;2 [16] >

AR 5 F BRI L EERE 2T R AT E e 50
Bherig Ei‘@ﬁ?]i—b_ SR E TR R R B PTF R AR
o SBHGER LG IV EREY RREETEEA %"jﬂ:‘lz S

1.2.25 k-hopi &2

A k-hop # & /% & ;2 (K-hop Clustering Algorithm )% 4 > Zygmunt
J. Hass, Marc R. Pearlman [14,15,39] 4= Dongkyun Kim, Seokjae Ha [3]
i A BFE LRI v e - B AL AR
dﬂz VR ERL Y & i Bh3R 2 Bl dxE % Flk-hop 2 p enF s gt E B e
edRApE 3 0 Taek Jin Kwon [23] #1i¢ * &= VP 8-R A didk
ML g2 R R REEZ W D k-hop i RS A R R
BB o

1.3 A New Cluster Protocol Based on Efficient-Energy ( CPEE )
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&> & A g g g d 12 % (Cluster route protocol ) & ZA##h7 »%
it & (Efficient-Energy ) o 2% i -5 B & Bh e (R foalif & B g 17
E 4% 5 B 158 (Cluster Head) %)% » I * £ (Weigh) #+4] %
ErE R B AL EEEg L E A 2-hop 0 Weigh % &+ (B
1-11) e o kAU * F R P or & R iR € > R3- B Mihep i B
Wdle g B FRFAREBEMOTE R P TIORE B B ERE R
fRrg el o et B REBHRFA AL R T RAPRT
g R e et E RPERIERR T UHE SRR o

ETTRS

Jﬁ?

’fg——%ﬂ;ﬁ? 56?.%% » A2 ¥ ”LF%E EIET %%T aib“* RESY /};?1/3-71
% & MANET v 24t £ 40% % 88%:h-Tiagptd & - MANET
R AEAY i 52 1 1 MANET % 5e if T el B ok 2 80

fo R o 45 o
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¥ = i—- e 48 4 it

2

d 3 MANET 4 gt q2 &

E

|
|

ABERAPEL G BB R, N G

hE AR S EFERG LT A ERE T
Boig A R R W R A2 BOE BE L S e
i A ST oA o MANET et il 3 88 Senf v g

e

Ao

Poo etk T Y E 2 iy R R AR ol o ¥ S TR
ot SNt x> d e R # o (4eB®] 1-7) 0 #- RREQ 3¢
RV SRRV - R - il o Bl PR U= s o =W S i SR M g
H- FLAEDED g i jE kv 3 RREP 3¢ ;e ik
FORA G A i SR AR A D g R Rk T B R
SRR e 02 KRS L o

—‘Ffiw\ % MANET chappek s G=(V,E) B8 % £ 7 >
He VA pptirg S8 s ald - BEZI(V,) f #Hi#
Blx ol 5 | Al st i A PR TG ey, A T A
L3Rk s ple <] SE A 77 & B2 § 802 B i@ Ricodok v, v i
DR EN R b Bifsge = (Vvi,v;)e E vi,v;eV - &G
A sr3 ol 328 % £ e (bi-directional ) o Hl4c 0 v, & v, Gid
BERFPN TR v oL By, z’v’ﬂ@ﬁ%}%%}w S BRI | F =1
WMo AP BRI R M T AP EER G o Aok e E o RIAR
- B R o AR 3?@&@% #Hite ok R A H T R
B & - Bo& g 0 (V) A s EREET R
N(v;)={v;[(v;,v;) e B} & &7 » &80 (V) FufE & gherik b &
£+ v Thops(v,) ={v, | (v,V;) € E,v; e N(v,)} k & 7% = @ Cluster
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R R e &EF 0 [Cl={N(v,)UThops(v,)} k& 7 > BV, €C; o &
Route Discovery i 42 ¢ 73 # ¥ RREQ 3¢ eh & 8% 1 %
F(v,, V)V &t & o

& MANET s e R Biig > 300 F &b Sz o v £ 3 E S
2 B end s (e) fah e @ik s AR EL- BB
(Vi) =»ZFEv anaNV) w2 du (V) k@i dldts & 8
FoREe o E R BRFI G T FHEP kSR (V)
2 B enFAL @ EE T o T ié L ih Cluster #2 22 gecd 0 2R
PR R AEREER DR L NG A BEAE S

A

HER s NP R - HE R R T TR YA ki

22
L

k2
o

A Ao APk R- B MANET g™ £ 812 2404 ¢
G R BER Y B BIFE L F BEREE R - B Hello Message
e o FHE T @ LRV i MR R B P A B
W R RAFEREE (R 221 FREEA S > A7 LEMR
BRAL T LR SRS BT o G S TR R
A SRR TAY c Bk ARE BEEROREE ERFLEE S
%oﬁ%&@gLLwWBQ%ﬁﬁé%%%ﬁéiﬁﬁﬁﬁ*ﬁ
ik ¢ o G BEEE B L Y 2-hop chARIT S EEEE S B L E B
y F 2 PlherE B XL E BN E (40B 2-2) ¢
PR p, L BB A 8 RE kAT BT R
L ARER e 4 > R4 removeCH _threshold 3+ 3 84 &k Mz 4
B -3 A ERFOREERTEEN TI0RE > EE R

L

[

e o iR A AT L GRS S0 A 72 §R

(,\‘

»

1
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B 2-2~ F# 3 & iEEE (1-hop)
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APRREBIFALZ > AR RASRERT 2-hops & Hi
FOUG AR S AReEt s N2 F R endtd od AR B E AR

RFE S E 0 R EEBRET €454 2] (Separation) 0 ¥ R R fe=
BE B AR L o AR 225 6 8% 5 (Mulitpath) =
Fopd 233 4 & gd (Main route ) fei iE B 4 ( Candidate route ) »

BOER SRR T O R R T BT SRR T RS R

Fpoena gL
® i &g (Gateway node) : ZE B eZEHE? o Wi & BA AP
FEERS-BEg fpade g iEddaz o
® iR RiTE £ & 2 (Joint adjacent cluster node ) : % & BV if
BIAe L Eod | PSRl 23 RBTE Ry
® i g AHF (Clustermember): A E & p 5 - L F o

311 #=EBwEi

AvAm e pa p S BER KRS P 0 A RRALOE B L 4ok i
(State) 3% %5 Unassigned = # = ~ {74 »cit A 7 & 2 425 >
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Step 1. = B a 8¢ A 45— B Hello Message #}# i ctiT &
2L > iz Hello Message ¢ % : &2 ID > #8A w @ L2 L pF 2 7 Fosg
HRE B R o izt 3 T Hello Message 3t ¢ enfiz 4 » 7 1% Bz )
gt 4 ok 376 e 4e ¢ AR E #iE  (Number of neighbor) -

2. B e A A EE o BT U EEELE (254 1) D,
Viehl A gicE o P I Vi RTE (FAY ) EL E AR F R

FEmE BEBLEEAF R TR 25

Weigh _value, =a*D, + (1-a) *P,

7N\
N
N
Y|
Vel
[EEN
—

He

Weigh_value, : * BV g &€ &

:0<a <1, (/\ﬁopu & E)

=k

D; - Vi mﬂ%ﬁi

Pt Vigicih (FA~r)

FERE RN AR NF R TS ENEErE L IRT R
(Energy coulometer of node ) » iz 2% # # H 1Ref A_{x £ & cnF]ZF o
S AP T RO e SR RT R4 R T R
SArh R GEFRAL TR BREASAF - F BEEET
RIS S SR RRE > SRR PR -

Step 3. ' E XS EBHFIERA  ORE ERFLE FUERE
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GBL o AR¥ e Pt s EARTTMA S EER HHTEE E o
Step 4. T APV RIEE B o § B R E B MRE S BEOEE B X
PR AR E S BE € R B x B E @0 1Dy £ ® T # 3% ( Retransmission )

BH L ARE SRR AR E B o B 2-hop g BN £ Bt i E

Step 5. #F N E B AREEF 0 R B 1REE € A #5731 % 1-hop - 2-hop
ShE BE o I ARIT & B4 ~ 2P E R o % 1-hop e 2-hop & B S 4
»H W E B P 1-hop o 2-hop chéfBL & R 4k— B e 4o r ¥ - B
e o P8 r B o BT H RS B2 AL ER
S B o AR BEFal-hop &AL PR R (Internal member) r
2-hop &2 % @A = B (Bound member) » & is i f B A2 ek
o BEESRE RN DT ARLEFRF A FEgeE
# % (Maintaintable) 73t » 32t BRI P chF B2 R T (4
% 31)e g L HE2 22> & FHE removeCH _threshold » C, & #

B SRR o ) Weigh _Value, @ B PV g d B A B RE
i=1
poensaE A F o ZWelgh Value, € C, ° #* removeCH _threshold % & &

R PFe L4 @ T g N 2

> Weigh_Value,

removeCH _ threshold = -2 c (254 2)
k
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removeCH _threshold : f P EEF MR

D Weigh_Value; : & p #7171 & B & (€

i=1

Cy " Bk & BhIKE

& v B4% = B (Border member) g KR IEL LA~ B
FE P BREEL A F A r B g f oS ﬁﬁ*ﬂ—ﬁ&i&
TEFRSHTane g TP B RS 3 7 BRI IR R o
P 2 F R B2 0B 31 -

B ol4oB 3-2 BEx a8 5 B3 - % Hello Message #+¢ » #%
iT & 24 3] Hello Message 3¢ € w i@ 4 %5 & 8L 5 o a3 48T &
BEw @2 418 0 §BE 5 ,\j&;ﬁrriﬁfé MR B BE o AR¥Teh o F OB &R
P ie P p ¢ Sk - FBS PR L E(2 1)
PE XU E ER LA S 34780 8.5 4 g

§8L 3 478 “TRIEFHEE B o 7RA 8. 3478 ih
I EBES cfEE o RIS BE 3478 FIi R E 5

1’3

TIHR R ¢
‘L

Vi

BLH W AR 81269100 FRAMMA EE L1246~

T
|

OvEd ey |3 &85 585 diigd @8 4 2-hop p 2 &+ >
ST BE S & G R B RER o

B O 5 AL EBEEF S B ERA LR DR S
(1-hop) % H Rk & g (2-hop) > @ i 4c X &8 5 hg & o

SEEA R B2 A F 5L E B SR o R B BT Lhop hi
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BE3 4 78 FL5i M8 f e 2-hop e B 126910 f£ %
BRI E A TR P AEERSRGE - FBERES A ¢RI
p e 71D~ Hopcount 2 power B G E B 1ReE - F BiREF g 2 0
HEFM o FP AR SR TR (dodk 31) 5 ek gl 14 2R
FAREEPF > &R 14 & ¢ a0 4o S8 14 R f oo e g9 c
e B BES ZEBREORE NSRRI R B e rHi g
Bate > TEES R4 SR EEFOEE s E2EEAE
& 73+ 8 removeCH _threshold » & * ##% =+ R (&2.1-2-6-9~10 )
ARG R F DS  GFE P AIPREELS 0 2 e x
i g oo ik ARG AT

5 ﬁ%"‘,ffé;%f%ﬁﬁév’ﬂ/@%»ia efE £ 8 4] > removeCH _threshold
(Pl P e fifede i 3.2.3 B4R ef k)
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Alg.1 Cluster Algorithm

v, : ith node

n,: ith neighbor

v_Weigh, : th Weigh value of node
Neighbor_Weigh;, : ith Weigh value of neighbor

Step 1.Each node broadcast Hello Message packet(Node ID).
Step 2.Received Hello Message packet, then compute its Weigh _value, user (**
1),
Step 3.After they computation completes. Once more broadcast its Weigh _ value,
for neighbor node, and its received neighbor node Weigh _value, .
Step 4.Each other compare they Weigh _ value, .
If (Neighbor_Weigh, < v_Weigh,){
n, retransmission its neighbors for v,

¥
Else{
v, retransmission its neighbors for n,

}
Step 5.When its Weigh _value, is Max, then neighbor broadcast for neighbor.

If (v_Weigh, >1-hop Neighbor_Weigh,)&&
(v_Weigh, >2-hop Neighbor_Weigh, ){
v, = Cluster Head
Invitation neighbor node of 1-hop and 2-hop increases to cluster inside
If (neighbor node is member of other cluster){
broadcast a refuse invitation.
}
Else{
Internal member = 1-hop
Bound member = 2-hop
1-hop and 2-hop node broadcast information for Cluster Head,
Information contain “Node ID”, ”"Power value”,” Hop count”.
Establish Cluster Table for Cluster Head,
then computation removeCH _threshold .

And Border member broadcast for other neighbor of unjoint cluster

¥
¥

Else Re-broadcast Max of Weigh _value, for its neighbors

Bl 3-1 22 EFwyi2
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Cluster Head

O Internal
member
Q Bound
member

Bl 3-2 -~ 2-hop £ & %5

#3132 EBpFaeb > gtk £

Neighbor Neighbor ID
node’s ID

3(80%) | 1(90%),5 (90%)
4(83%) |2 (80%),5 (90%),6 (90%)
7(77%) |5 (90%),9 (85%)
8 (89%) |5 (90%),10 (83%)

32FEFER
ZBrEFE AP PREAFAG L L o AR o P R R
SR T c BB Y ApR EF Y2 LR A E R

GE R AN S s AR E O R S

31



Ry R KBFRe FERAME SR 2 BT
SEE R € L T I A S S € R i
SRAR o MR B AR R R DB R -

321 JFBAEEHIARMTIIEEHRSZ

R FELERMESHApFER Do FH AR A5G 7
BRGEEEE FlE il P RBITATE R F SN RV -
BEEF > AP AR ZRRBMTERE SR A B RARITE R
GELEREFRFEIMFEE LAWY SRLF - A o
H-ov - BEEN NG - BEBRTERIY - BEEF R
SRLHESRE-H - a- BEREN G oBA - B ERTE
DV - BEE ML EEEFEERFS A RLEE (254 3) &
Boxehd ARG SB35 BE SIS SR N HTE R SR
FASEFAREE o LTACDeg, * 5~ Vi i 20T 3 B = [ &
(Number of Lint To Member of Adjacent Cluster) o P, : i# % = B V; et
Bw B (A )t i#% A B £ & (Border_Weigh_value ; BWV )
A5G F 7 BRI TEERFBIRLFE F5 [ g R
Hep o0 LB REHBW 2 A A ME S @Y T e o5

BWV = o * LTACDeg, + (1—a)*P, (254 3)
H ¥
BWV : i#% = F e € &

a:0<a<l (FpFi
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LTACDeg; : 4% #8iT 4 & & g ¥

P& B (A )

Step 1. 4= B § 2RI T LR o L Rl S8 5
BERTEE S T E é%%—@ﬁt)&@%%%ﬁ°@ﬁﬁﬁ
RSB LRSFERL D R AP B E R G L E
& FpB Bt i RERTE BT NTE AP E
TE-F BRBRBITEESRR S F RIS e
- AR L E R
Step 2. § E B HFRIHFRA L A TME F8 o 4ok
PRI R T T - BRI RS R L R B G
- BRI & B de E R R - B - B R R ARIT R
Fagag i Lp PIER GG S R REE SRS AT AL F
Fage L HE SR CERGE DBTEFSRTALEEE

-t}
T
2N
|
fiﬂ
oy

>.

Step 3. 4% = @mﬁﬁﬂ*%fwkaﬁ%’mmw+mmﬁ
% P ¥ b @ﬁ%%mawf
WEFT BRI AREERE CMNTHIY - RBAHL o
Step 4. 4% F FATeE B ARITFE > BIEATH 7 Step 1. o FHwmiE B
Mg & Bhiw B 2 4e R 3-3 o

TBHEBM Y &80 > & MANET R RIRBE T » 7 1R S35
SE B R AR WA HIHE £ AR SR AW
B G P ER Y e i E R SR R
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Alg.2 Choose Gateway Node Algorithm
Step 1.Border member has received Broadcast of adjacent Cluster.
Border member becomes joint adjacent cluster node,
and broadcast request for Cluster Head
Step 2.When Cluster Head received request of border member,
then Cluster Head choice Max BWV becomes Gateway node.
If(Cluster Head Received of Border member the request > 1) {
If(Number of Cluster received request > 2){
Cluster Head choice Max BWV of border member

Border member = Gateway node
then broadcast adjacent cluster information for Cluster Head.
Information contain “Neighbor ID”, “Neighbor of Cluster Head”.
}
Step 3.If two gateway have recover area, gateway the BWV is smaller ,
then table have recover the deletes.
Step 4.1f has the new Cluster to approach, then return Setup 1.

B 3-3~ 9 M & B 5

B ool 3-4~ § AT BHTR 0 ($86, 9) @R
Prod BRIV b E SR AR AT e gkeq 8 26,9 (i
BATEAESR) €3 5BW > T RN LB e 5 (FE

Lef ) R BHGFEER/BWE A chd LA &8 - LB LFE LY
B9 LR EE A R0 ERME BITEE TN LR
(4r2 3-2)
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Cluster move

Cluster Head A
Gateway
node

Cluster node member member

Bl 34 B EGFERTF &8

Bk @26 HBWY kb x o PI§2E6 $ SMESHE ¥R
TR TS TR (drdk 3-3) ¥ &80 Fad D ART
EE L EE AR ASEG BE cpkenlFRT > 80 1 F
E WIS 6 g"‘ifﬁﬁdﬁfgﬁéﬁj o BB AR SR 9 B
FRATE TR A KRR g TR 6 REDREIG (o d

A) o BIE iR SARF RRIF 0 A LA S L gl 4R o Ak

w

FATEE BT R 60 £ 3B R H R B TP RIBWY §
AT E o AENBWEBR AR AR S VAR REETEER
o opld B e WSRO (4B 3-4) -
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232 HBO S LAE R RHLEEETINL

Neighbor of Adjacent Neighbor of Cluster
Cluster Head
11,13 14
19 17

£33 HE6 LMY H B B KBRS TR

Neighbor of Neighbor of
Adjacent Cluster Head
Cluster

11 14

234 R RESTE D ERIDH

Neighbor of Neighbor of
Adjacent Cluster Cluster Head
1443 14

19 17

322 pInBEecindEc
GEE G R LRE BE RS R e A SRR e
.ﬁ’zﬂia?l o H— v IR “Kuwﬂ (Internal traffic) : & d & p e g -
H=- o2 K@ﬂiﬂ (External traffic) : & H & F §#7id kR g o
Bpod @%‘] S o Ed FRREoMyE &) & @ﬁiﬂ E -5 N Rl
Bp e R Er AR LE QR FRELFTEEN SRR
a%ﬁ*%ﬁﬁ?%%%ﬁmﬁ LA PE PR Bt LR 45
Wireg fo My Al e ZEGg R LR SR BL G
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LR R TR €3 LA ) T F A S ) R
LECRE R L S P AR
LBELG AR D B RRF L AR e m ES R o
FOPGAH R RATE S SR AR L BRI RS
BERHS G AL LR AR B EA LU R - kA
AR e LERFHF AL B3P aw 50 o

323 EHFFakpipaag 2

B MANET %5 TR A B8 5 S8 R @ Rpip oy % -
slAde e r R - AREF 2 FEEGFHBAEESAB
R

£ 7
Boo LA G he FIE BAS RS o S IR P pRLip
RS AN gRE o LR AT 5 [28] -

AR PR B B3l F15 RSB S AR
SR T o Bl ¢ QR R AR R R
FEAE O ONFFREERORE  AEBETERPEED B F
RIf chjid ki it (Remove termes) o § i § & {c 1 A8 B A 4 i 5L
Pro B AL B cin B R R B REe
B UBLPE 0 T A e~ g ARE BRI T - BB A AR -

boog BB AREE B £ ) % removeCH _threshold P > B € % 2 £ &
FAE A R RRSRS NI S PRI R AR i

R T -] ¥ removeCH _threshold ( 238 2) o

,@E

‘%-:

B B R Ep cfE £ (@ %7 removeCH _threshold s % B 4% < o & & it
BRI A TEFRFOTEFFRL LS Y ( BREEEGHE
TR IR R A o AP E B RV A G IRAFR S chE gL T

T,
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R BL 2 PR o

% B B 1REp e £ B ) >t removeCH _threshold P > = R B
Teff o BB P e B g iRIpHAE T4 » ¥ E R B35 F AR
B R 35 TR P BRI ARR RILAR R 0 ek AR A T AT
F-oFE RS r B E R ook BTG V- R0
TRk E B E 2 B BRI e p e ALERBEF W
farf E HARERF B 2 4o W] 3-6 -

Cluster Head

B35 % B

BRI R R P R R R kg A P E B

B BRI EF-ZARoFr AT (4eB35) (1) Fa
BRI LR Ak ] AR TIRT mmm,awwm%
PERA R E AR R TR 2 (2) dek G R IIATE G R
(L-hop) Ri4e »  E RS 58 A2 > ¥ 2 (HAEEFTR(3) A

UHRE AT CUE IR - BECER S Rl 2R E R SRS P
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AR (L-hop) 22 A2 F (2-hop)» &2 {375 BT - (4) 4
SERZRRIEPEEE RGPS > L EEEE

Alg.3 Remove Cluster Head Algorithm
Degree: its neighbor number
If Cluster Head (Degree =0 ||
its Weigh _Value < removeCH _threshold ){
Remove Cluster Head
If can find another cluster {
Cluster member join other Cluster
}
Else not can find another cluster {
Restart Cluster algorithm
Go through Contention,
and announce itself as a Cluster Head.

¥
¥

W

FI3-6 ~ % B oo 5

BEEES R PREBH AT E 2 LR DI o R
FIARES TEFFA TR ad Br P NS ARG EFT

Bk - GBI AR TP N BRI BP0 R TR
B ARRE R RS R SR o F AR R BT R R
TR heri B (e & BRE B K B AR ER chARIT R AL ) 0 SR
TIPSR R Bl MELE A AeE B AR o FBAREC i (Pl
FiREEshhopcount>2) o iz ikt RA_g SlAcip e FhF] R -

A SUE-EIRE LT EoV R AN L

FISREOTAGE BB GRS 0L s R R R A
W T e Rlal L g B R R ok
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A PaHBIT AL PR INNB R omicgs Paykiior =/
i (RRI37) (1) 4% F @EDEEERG - A FZpPNER > 2
L FTH hE ki fohop count T e (2) § W LTI Y - BE
FergR g Plbe » Lt E B RILATEET A -(3) §AZREINA
mEE F R H B T E B BRI BRI 25 R g

Cluster Head

33FERA 2T
A A ERAD - B KRS8 (Source node) ¥ P e & EL
( Destination node ) % ! RREQ JRI%4F ¢ BF o 15 ¢ fxdvFed 2 IHALR
(Route Discovery process) » 4 425 € & % fo cn& B {7 > B |45
Fl- i (Path) o 24975 ¥ i RSP TS L - 7 B
JEAgaE 24t 0 Bod 42 A5 (Route Maintain process) i * k adF

& B BT -
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331 gd ##HF A (Route Discovery process):

- RRERESFD e S Ao L BEEFES Y RREQ
e o pmESPFBEEIR §F A4 RREQ £ E 445 - &
BT 4R 3% (AL 5 : finite flooding broadcast) 3 i i
RREQ - Finite flooding broadcast 4 <-»%_Flooding F% » 2 3 & %27 & F
B N3 EERE] € 2 RREQ #t¢ o (7 1> flooding P e
e £)-

Ik

Finite flooding broadcast -7 ;% 4r ™
® - FH- wFf 4RI RREQ s 8% 7 ¥ b o 2P
® I- W& BTG -
R IRERL o BB AREE Y 4% Jc RREQ 4 ¢ fe=x 10 1 o
wEAw s Fo

= fcF) RREQ 3+ & - # @ & w fi, -

B e & 8L% - 0 {c 3] RREQ 32 {4 iedrfnite p R T »

v % RREP £t ¢ & &k hagL > % maz > 31 £ d (Main Route) »

cpe §8EA % Z et RREQ 3¢ {8 ikedr st 3o P ahERIT >
w @ RREP #te ¥ kima gL, ot &% - RS H 5 zE R4 (Candidate
Route) e 4% % h & 83 ) RREQ 41¢ (4-B 3-8) L £ B iz
Ik k& 8 RREQ PF » & % 11 Finite flooding broadcast » & 3 p &
gy o [U(S)->2->5->4->11->22->23->24->26->28->
32->33->34->35D) ~1(S)->2->5->7->10->12->13->15->16
->17->36->34->35D)] - iz [1(S)->2->5->7->10->12->13->
15 -> 16 -> 17 -> 36 -> 34 -> 35(D)] # /= Hopcount % 9 #if % i
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B R e p] [1(S)->2->5->4->11->22->23->24->26->28->32
-> 33-> 34-> 35(D)]# & Hop count 2 10 ALE L iEiE RS o & 2L
10~11+12~17+18~22+28~29-32-36 = Wi &8 » % &7
RREQ P F P M@ w - % om &8L 1524 34 F ¥ g5 >
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B RBAeD el REZ 2 800 3T 0 FlL BB Ea
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B 2% 1% 4 (Partial Recovery ) =592 3% 2 4e 3 2 d 3 35 ( Route discovery )
FITE R gt £ o RN R A ST sht - BR GRS H
FIP P& BRI o B BBV RS TP D& BRI PR
TS - BELEFEEE T KRS BAE B 5 SH D

\v2¥

=

3 T g o b § B S %74 (Route broken) BF o 2 * B R w 3
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el

HIE B R & > AP RS 02 HCC 1 2 A 2 #73% 4 ¢ CPEE 9
B R gt 2 st B g % o SR T ST Y aniT R kG
Microsoft Windows XP > #2545 % Bl * JAVA RE B 7 % fs
X% DK A 4 150 10 B4 1 £ £ GelRC39 -

41 #HHEEB

AR E STk 0 R L) A 600mx600m 0 fieRk b & EE
B HcA A 20 32 90 2 P 5 A # i 4 20 km/hr £ 80 km/hr 2
Fkiei#s a@h 00531 095 2 F&M &% - BSR4
FES LG 100m; pRAda- B & - BEBOREEE &
B~%g % = = (Random Location) #-5% » 2. {6 & — B & 8L ¢ & 20 km/hr
3 80km/hr 2o FF S8 E i 02 2 (B4 5 3607) kigiFHH
SRS SEEAE L

341~ BB ki

Parameter Value

Network size 600 m x 600 m

Number of nodes 20~30-~40~50-~60~70-~80-90
Mobility speed 20 ~ 40 ~ 60 ~ 80 (km/hr)

a 0.95~0.65 ~ 0.25 ~ 0.05

Pause time 1 sec

Communication range | 100 m

Power value 90~100%

Number of data packets | 10
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Performance of Network lifetime

800

'\'\a\
700

Network lifetime
=

50 | ‘\'\.\4

—+—HC

——CPEE a=0.95
CPEE a=0.65
CPEE a=0.05

20

40 60 80
moblity speed(kmvhr)

B 4-1 ~ 70 % & 2 -T 5 Network Lifetime 2. sz iy 4 47

% 4-2 ~70 B & 2L T 2 Network Lifetime z_ »zq & 47 (2 =0.95)

Mobility speed

Average Network Lifetime

Improvement
(km/hr) HCC CPEE @=0.95
20 532.40 744.40 40%
40 462.00 729.00 58%
60 437.83 716.00 64%
80 431.67 703.80 63%
Average 465.77 723.30 55%
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% 4-3 ~ 70 % & 2.7 I 35 Network Lifetime z_

sziy A~ 17 («=0.65)

Mobility speed Average Network Lifetime
Improvement

(km/hr) HCC CPEE =0.65

20 532.40 789.00 48%

40 462.00 768.33 66%

60 437.83 731.00 67%

80 431.67 715.50 66%
Average 465.77 750.96 61%

% 4-4 ~ 70 % & 2L L 33 Network Lifetime 2

iy & 17 («=0.05)

Mobility speed Average Network Lifetime
Improvement

(km/hr) HCC CPEE @=0.05

20 532.40 807.17 52%

40 462.00 792.17 71%

60 437.83 767.67 75%

80 431.67 737.33 71%
Average 465.77 766.09 64%

B 4-2 42> 'Fﬁkr}i [
0.95-065-005- %1 &3
WHHCPEE R B2 - B2~ LorE g B ke

BiRE RS ERFRE > A

Z 40km/hr 12 3 e & BB E P oo o 1Y

kE IR

Bph B R IPEMERT e EE S o f o 095 1

kv ot

HCC 4% 4p e » S B2 B B pF » i {F Network Lifetime £ (4 £
45) 7&‘?0!,:»065%’1&»/);‘{%%)})50& p095FE§j\mﬁ§;'é:"§F]p\g
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A R RFIERS (40k 45)c § a5 0.05F > FE &8 R

&7

4-2 oo 5 005 & G820 pF S BER R K@ & 7 i T E(dok 4-6)0

CERSNIRE o RAREEE S > # @ MANET i T % o [

=

B %7 CPEE g B 2 e rrd b ¥ - FE 21 E> T30
HE 22634 F) 0 BB AF RAGIRE T L BHERFRT > & T

TS NS

Performance of Network lifetime
9(X) _
e 0007
R |
© . . a=0.
. 400 ——
3(X) | |
20 30 40 5 60 70 8 90
Number of Node

B) 4-2 ~ # #:& F 40 km/hr ™ T 2 Network Lifetime z_ »cac 4 5

% 4-5~ # # 1% & 40 km/hr = - 35 Network Lifetime z_ 3z sc A 47

(2=0.95)
Number of Average Network Lifetime
Improvement
nodes HCC CPEE «=0.95
20 727.33 774.83 7%
30 620.17 730.80 18%
40 508.50 719.17 41%
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50 471.25 716.17 52%
60 434.33 678.83 56%
70 406.33 641.17 58%
80 395.33 633.50 60%
90 352.00 588.60 67%
Average 489.41 685.38 40%

% 4-6 ~ # ¥ 1% ¥ 40 km/hr ™ - 35 Network Lifetime z_ 3z sc A 47

(a=0.65)
Number of Average Network Lifetime Improvement
nodes HCC CPEE «=0.65

20 727.33 727.00 -0.001%
30 620.17 722.67 17%
40 508.50 710.00 40%
50 471.25 707.33 50%
60 434.33 703.67 62%
70 406.33 689.00 70%
80 395.33 679.25 2%
90 352.00 661.75 88%

Average 489.41 700.08 88%
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% 4-7 ~ # ¥ 1% ¥ 40 km/hr = - 35 Network Lifetime z_ 3z sc A 47

(«=0.05)
Number of Average Network Lifetime Improvement
nodes HCC CPEE «=0.05

20 727.33 721.40 -0.08%
30 620.17 778.00 25%
40 508.50 804.67 58%
50 471.25 796.83 69%
60 434.33 786.00 81%
70 406.33 773.00 90%
80 395.33 730.00 86%
90 352.00 698.50 98%

Average 489.41 761.80 56%
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