Tuyén tdp Hoi nghi Khoa hoc thwong nién nam 2014. ISBN: 978-604-82-1388-6

GIAO THUC BINH TUYEN DUA TREN K-MEANS CO THICH UNG
NANG LUONG CHO MANG CAM BIEN KHONG DAY

Vi Tién Théai, Nguyén Manh Hién
Truong Dai hoc Thay lgi: Email: {thaivt, hiennm}@wru.edu.vn

1.GIOI THIEU

Gan day, gi¢i nghién clru da quan tam dac biét
toi cac k¥ thuat dinh tuyén trong mang cam bién
khong day (WSNs) bai tinh hiéu qua cla ching
trong viéc t6i vu héa nang lvgng. Trong nghién
clru nay, ching t6i dé xuat mot gidi thuat dinh
tuyén dua trén k-means [4], KMR, c6 can nhéc tdi
nang lvong du thira clia cac nat. Trong KMR, sau
khi thuat toan k-means két thac, mot cum trwdng
mé&i sé duoc chon ra dé tranh viéc tap trung tai
truyén trén mot sb it cac nut cdm bién, va do do
kéo dai thoi gian sdng clia toan bé mang.

Chung t6i so sanh phuvong phap KMR véi mot
s6 phuong phap khac, bao gom phuong phap
truyén truc ti€p (DT), k-means co ban (BKM), va
mot phuwong phap n6i tiéng cho dinh tuyén
mang WSNs duwoc goi la LEACH, trén bd mé
phong OMNeT++. Cac két qua d4 chi rarang KMR
cai thién dang ké thoi gian song clia toan mang
S0 v@i cac phuvong phap khéc.

2. NHONG NGHIEN CUU LIEN QUAN

LEACH la m6t trong nhitng giao thtc dinh
tuyén dau tién 4p dung chién lvoc can bang
nang lvgng tiéu thu trén cac nat trong mang [2,
3]. Trong giao thirc nay, tat ca cac nat tv quyét
dinh tham gia vao cac cum, méi cum s& c6 mot
nat ty bau lam cum trwédng. LEACH két hop tw
twédng dinh tuyén dwa trén phan cum hiéu qua
nang lvong voi viéc hop nhat dir liéu dac trung
cla (*ng dung nham cuc dai hoa thoi gian séng
cla hé thdng.

3. KMR: GIAO THUC BINH TUYEN DUA TREN K-
MEANS

3.1. M6 hinh mang

DE phat trién mot giao thirc méi, ching toi dua ra
mot so gia thuyét vé mo hinh mang nhu sau:

- May tram BS la nat c6 nang lvgng cao va cé
kha nang thuc hién cac tinh toan phtrec tap.

- Cac nat cdm bién trong mang la dong nhatva
c6 vitric6 dinh. Cac nat nay c6 mirc nang luvgng bi
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gi¢ihan,nhung c6 kha nang diéu chinh mic nang
lvong sao cho phu hgp khi truyén div liéu.

- Cac nutcdmbién biétdugcvi trivanang lvong
du thlra cilachung, cac théng tin nay sé duoc guri vé
may tram BS khi can cdu hinh lai toan bd mang.

3.2. M6 hinh séng radio

M6 hinh song c6 vai tro quan trong trong xay
dwng hoat déng cla cac giao thirc. O day, ching
t6i str dung mo hinh song radio bac mot trong tai
liéu [2], theo dé tong nang lvgng tiéu thu khi
truyén | bit d¥ liéu di mot khang cach duoc bi€u
dién bdi cong thic:

{ E . xl+0, xIxd?
ETx (1,d)= E

elec

ifd <d,
ifd >d,
trong do d, = kh/qw,‘Ewclaréngluqngcén

thiét dé bo truyén va b6 nhan di liéu hoat dong,
Q, va o, la nang lugng khuéch dai tin hiéu
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truyén theo cac mé hinh free space va multi-path

fading channel. NGt nhan dii liéu sé tiéu tdon mot

lvgng nang lvgng dugc tinh theo cong thirc sau:
Ey()=E,. xI

Khi BS xa vung mang, cac cum truédng nhan va
hop nhat di liéu tir cac nat thanh vién trong cum,
va sau dé sé gtri vé BS. Theo [1], nang lvgng tiéu
thu cho viéc hop nhat dit liéu duwoc thiét lap theo
cong thiee E,, =5nd/bit/signal.

3.3. Giao thirc dinh tuyén duva trén K-Means co
thich ¢’ng nang lvong

Nhuv LEACH, hoat ddong cua giao thic KMR
dwoc chia ra thanh céac vong (round). Mdi vong
dwoc bat dau bdi mot pha cai dat (set-up phase)
dé to chirc cac nat cdm bién vao cac cum, sau do
la mot pha 6n dinh (steady-state phase) dé thu
thap va truyén dir liéu vé BS. Trong pha cai dat,
BS sir dung thuat toan k-means dé phan chia cac
nut vao cac cum, théng tin vé cac cum dugc g
trd lai cho cac nat cadm bién. Tai thoi diém bt
dau ctia mdi vong, tat c& cac nut giri théng tin vi
tri va nang lvong veé BS.
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St dung k-means trong bai toan phan cum
mang WSNs theo cach théng s& dan t&i viec mot
hay motso it cdu hinh mang dwgcdung lai lién tuc.
Kétquala, mot sd nutsé chét sémhon nhiéu so voi
thoi gian s6ng ky vong cua toan bd mang. Do dé,
str dung thuat toan k-means & murc co ban dé phan
cum mang WSNs la hoan toan khéng phu hop.

Do do, ching t6i dé xuat mét giao thirc mai,
Energy-Aware K-Means-based Routing Protocol
(KMR), trong d6 viéc chon cac cum truéng CH
duwgc diéu chinh cho phu hop véi mic nang
lvgng du thira cia moi nit cdm bién cling nhu
khoadng cach tr nat tdi tdm cla cac cum. Trong
KMR, chi nhirng nat cdm bién véi nang lvgng
khong thdp hon nang lvgng trung binh cla cac
nat trong mang méi c6 co hdi tré thanh cum
trvdng. Diéu nay nham tranh truong hop bau
nhitng ndt c6 mic nang lwvgng thap lam cum
trvdng CH dan dén viéc cac nat nay bi chét sém
(hét nang luvgng).

Phwong phap dé xuét dwoc biéu dién thong
gua Thuat toan 1 va Thuat toan 2. Trong KMR,
moét giai doan hau xi ly (sau khi phan cum
mang voi giai thuat k-means) thuc hién bau lai
cum tredng cho méi cum ma khéng lam thay
déi cac nat thanh vién trong cum dé. Kha nang
tr¢ thanh cum trwéng ctia mdi nat phu thudc
VAo gia tri score clia no, trong doé score ctia moi
nut dugc tinh bdi ham score, ham nay ty 1é thuan
V@i nang lvgng du thira cia nat va ty 1€ nghich
vGi khoang cach tlr nat do6 téi tam cia cum ma
nat dé thudc ve.

Thuattoan 1Energy Aware_K-Means_Algorithm(S,k)
Input: Tép cac ndtcdm bién S ={x,x,,...,x, }
va sd cum k
Output: £ cum sau khi thyc hién phan cum
Cc={C,C,,....C,}

1: Tinh nang lvgng trung binh E, , clatatca

cac nit con séng
2:  Chon k& tdm cum ngau nhién tr cac nat
mang co nangluong £, > E,

3. repeat
4:  DPuwa cac nat vao cum cé tam gan nhat téi
moi nut

5. Tinh laitam cla cac cum bang trung binh
toa do cua cac nut thanh vién
6:  Chonnutcdnangluong E,, > E,,, ma
gan tam cum nhat lam tam méi clia cum
until két qua phan cum khéng doi
Goi Post_K_Means_Processing(C)

Thuattoan 2Post_K_Means_Processing(C)
Input: phéan £ cum C ={C,C,,....C,}
Output: k£ cum nut cAm bién sau khi thuc
hién phancum C ={C,,C,....,C.}

fori<1,...,kdo

score(C,) <0
forallx, eC, VOI E_ (x,)> E,,dO

Tinh score(x,)

end for
forallx, eC, VoI E_ (x,)> E,,dO
S (x;) « score(x;) / score(C,)
. end for i
0: pos < sinh ngau nhién mot so trong
doan [0,1]
11: ftotal f <0
12:forall x, e C, vOI E, (x;,) 2 E,,
13: total _ f <« total _ f+ f(x,)
14: iftotal _f > posthen
15: C «C,
16; Gén x, lam cum trudng clia C,
17: break
18: end if

19: end for
20: end for

1
2
3
4
3 score(C,) < score(C;)+ score(x;)
6
7
8
9
1

4. MO PHONG VAKET QUA THUC NGHIEM
4.1. Cai dat thuc nghiém

Pé danh gia hiéu qua dinh tuyén cla phuong
phap dwoc dé xuadt KMR trong mang WSNs,
chung t6i tién hanh thyc nghiém st dung bd mo
phdng OMNeT++ [5].

Bang 1. Cac tham s6 mo phéng

Tham so Giatri
Egiec 50 nJ/bit
Eoa 5 nJ/bit/signal
€15 10 pJ/bit/m?
Emp 0.0013 pJ/bit/m*
do 87.7m
Frames per round 20

DPé chon cac cum trudng CH, ching t6i tao ra
mot ham score cho mdi nat cdm bién. Ham score
ty 1é thuan véi nang lugng con du va ty 1€ nghich
v@i khoang céach tlr nat do téi tdm ctia cum.
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Chung t6i md phéng mang cdm bién khdng
day bang viéc sinh ngau nhién va déng nhat 100
nat cdm bién véi nang lvong khéi tao 2J trong
mot vung mang kich thuéc 100 mét x 100 mét.
May tram nam & mét vi tri xa viing mang c6 toa
do vi tri (175, 50). M6i thong diép dit liéu dai 2000
bit. Mbi giai thuat dwoc chay 100 lan, sau do két
qua duoc tinh trén tét ca cac Ian chay nham tang
do tin cay cta viéc thyc nghiém.

4.2. Két qua thyc nghiém

Hinh 1 biéu dién két qua thuc nghiém trén 3
giao thirc phan cum LEACH, BKM, KMR v@i s6 cum
la 5 cung véi giao thiee DT. Nhu trén hinh vé, giao
thirc KMR van cho két qua thoi gian séng cla
toan mang la dai nhat. Mot diém dang chu y tir
két qua nay dé la chién thuat chon ngau nhién
cac cum trudng két hop gi¢i han mic nang lwgng
cla cac nut lam cum truéng da tao ra su ci thién
dang ké clia giao thirc dé xuat KMR so véi giao
thirc chi don gian chon cac tdm cum lam cac cum
trwéng, BKM.
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Hinh 1: S6 nt cdm bién con sdng trong
trudng hop 5 cum trudng.
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5. KET LUAN

Chlng t6i da dé xuat mot cach tiép can moi
KMR cho bai toan dinh tuyén trong mang WSNs,va
so sanh nd véi mot so giao thirc khac. BE t6i wu
héa hiéu nang cia WSNs & khia canh thoi gian
sbng clia toan mang, KMR tién hanh phén chia cac
nat cdm bién vao trong cac cum st dung thuat
toan phan cum k-means. Sau khi phan cum, mét
giai doan hau xt ly dwoc thuc hién dé chon ra cac
cum trvdng méi, cac cum tredng nay cd thé sé
khong phai la tam clia cac cum. Tiéu chuén chon
cum trvéng bao gom nang lvong du thira va
khoadng cach tir cac nut téi cac tam cum tuong
trng. M6 phong da chi ra rang KMR cho két qua t6t
hon khiso sanh véi cac giao thirc dinh tuyén khac.
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