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PANH GIA HIEU NANG CUA MANG CAM BIEN KHONG DAY
VOIMOT SO GIAO THUC PINH PINH TUYEN
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Tom tat:

Hién nay, mang cam bién khéng déy dwoc trién khai va dp dung rdt phé bién trong doi song: theo
doi s thay doi ciia méi truong, khi hdu, trong y té, trong qudn su, va trong cong nghiép. Tuy nhién, mang
cam bién khong day dang phai doi mdt véi rdt nhiéu thach thir. Mt trong nhitng thach thire 16n nhdt trong
mang cam bién khéng ddy la nguon ndng lwong bi gidi han va khéong thé nap lai. Chinh vi thé rat nhiéu
nghién ciru dang tdp trung vao viée cdi thién kha nang sir dung hiéu qua ndang hrong ciia todn mang. Xudt
phat tir nhitng thue té do, bai bdo tdp trung vdo danh gid hiéu nang cia ciia mang cam bién khong day véi
mot 56 giao thirc dinh tuyén nhdam muc dich dva ra két qua so sanh, danh gia hiéu qua trong viéc tiét kiem
nang heong tiéu thu cho cde nit cam bién cia timg giao thire. Véi déng gép @6, bai bdo cé thé coi la mot

tham khao cho viéc dp dung cdc giao thire dinh tuyén trong mang cam bién khéong day.
Tir khoa: Giao thue dinh tuyén, hiéu nang mang, mang cam bien khong day.

1. GIOI THIEU

Mang cam bién khong day (WSN — Wireless
Sensor Network) dugc dinh nghia 1a mdt mang
dugc hinh thanh tir s6 luong 16n cac nit cam bién va
¢6 it nhat mot tram gde. Nt cam bién 1 nhing thiét
bi nho gon, c6 kha nang tu diéu hanh va hoat dong
trong mot sb didu kién dic biét nhu: sir dung nguén
nang luong pin, tiéu tn it nang lugng va co day du
cac tinh nang dé thuc hién nhiém vu cam nhén, do
dac, tinh toan, lu’u trit dit liéu nham dua ra cic nhan
dinh toan cuc vé méi truong xung quanh. Ngoal ra,
chung cling dugc trang b1 b thu, phat vo tuyén de
truyén thong voi tram gdc, 1a noi ma cac thong sb
tir niit giri vé s& duoc phan tich, tinh toan, luu trir
va lubn san sang cho nguoi st dung [1,2]. M6 hinh
mang cam bién khong déy thé hién trong Hinh 1.

C6 rat nhiéu Iy do khién WSN tré thanh mot
trong nhfmg dé tai nghién ctru hép dan nhat trong
linh vuc vien thong nhitng nam gan day, trong do,
quan trong nhat 1 kha nang trién khai mang va kha
ning dap tmg duoc rat nhidu tmg dung thyc té khac
nhau cta n6. Ngay nay, nho nhimg tién bo trong
cong nghé cam bién, chi phi dé xay dung mot mang
WSN duoc giam dang ké, thoi gian hoat dong cua
cac nit cam bién cling dugc cai thi¢n, thém vao do6
1a wu diém ctia mang WSN 14 rit don gian trong xay
dung va 1ap trinh mang. Tuy nhién, nhén t ¢t 16i
va quan trong nhat khién WSN dugc xem nhu mot
cong nghe moi day htra hen chinh 1a ¢ kha ning
cung cap nhung g dung thyc té cua nod. Véi cong
nghé cam bién hién dal céc nit cam bién ngay nay
c6 thé cam blen dugc sd luo’ng 16n tham s6 vat 1y, tur
nhirng tham sb da rat pho bién nhu: nhiét o, do am,
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anh sang va tia héng ngoai, am thanh, ap luc, cac
cam bién héa hoc, tir truong... cho dén nhiing loai
tham s6 v cung tinh vi nhu: kha ning nhan thirc
(vi du nhu céc cam bién twong tac hodc di chuyén).
Chinh nho kha ning cam bién dugc rat nhidu thong
s6 vat 1y d6 ma WSN ngay cang dugc tng dung
rong rai trong nhiéu linh vuc nhu: quan sy, gidm sat
mai truong va da dang sinh hoc, can hg thong minh,
quan ly nha may hodc cac trng dung trong cham soc
sirc khoe con nguoi. Trong tuong lai gan, WSN va
cac tmg dung ctia n6 s& dong vai tro thiét yéu trong
cude sdng ctia con nguoi [3].

Trudngcimbién Nt cim bién

Hinh 1. M6 hinh tong quan vé mang cam bién
khong day

Tuy nhién bén canh nhiing wu thé co duoc,
mang WSN dang phai d6i mat voi rat nhiéu thach
thl'lc mot trong nhitng thach thirc 16n nhat d6 1a
ngudn nang luong bi giéi han va khong thé nap lai.
Hién nay rat nhiéu nha nghién ctru dang tip trung
vao viéc cai thién kha nang su dung hi¢u qua nang
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lugng ctia mang cam bién trong timg linh vuyc khac
nhau. Trong d6 dang chu y nhét 13 phuong phap sir
dung giao thirc dinh tuyén phu hop dé tim duong di
giita cac nat mang, qua d6 kéo dai dang ké thoi gian
song cia mang WSN.

2. MOT SO GIAO THUC PINH TUYEN
TRONG MANG CAM BIEN KHONG DAY

Trong bai bao nay chung toi s€ tdp trung
ba giao thic dinh tuyén hay dugc sir dung trong
mang cam bién khong day: Giao thirc phan theo
cum thich ing nang lugng LEACH (Low Energy
Adaptive Clustering Hierarchy), giao thirc phan cip
theo cum thich tng nang lugng tap trung LEACH
(Low Energy Adaptive Clustering Hierarchy
Centralized) va giao thirc phan theo cum cb dinh
(STAT-CLUSTER).
2.1. Giao thivce LEACH

Nguyén tic hoat dong

Hoat dong cia LEACH duogc chia thanh cac
vong , mdi vong duoc bat ddu véi pha thiét lap,
trong d6 dién ra qua trinh chon nut chi va thanh 1ap
cum. Sau pha thiét 1ap 1a pha 6n dinh, trong pha nay,
xay ra qua trinh truyén dir liéu dén nit chu va dén
tram gdc (base station). D& giam luong ban tin vao
dau trong mang thi pha 6n dinh phai dai hon so véi

pha thiét 1ap [5].
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Hinh 2. M6 hinh hoat dong ciia LEACH

Uu diém:

- Pon gian: Trong giao thic dinh tuyén
LEACH, nut cam bién ty tién hanh quyét dinh nuat
chii va phan bd cum, khong doi hoi thong tin didu
khién tur tram gbc va nit khong yéu cau hiéu biét
vé toan bo cau hll’lh mang. Uu diém nay g1am ganh
nang cho tram gbc va lugng ban tin mao dau truyén
trong mang.

Nhuwoc diém:

- S6 cum trong mot vong khong ¢d dinh vi
vay thuat toan LEACH khong c6 co ché nao dé dam
bao dugc sb lugng cum trong mot vong. Nhuoc
diém nay dan dén hau qua 1a c6 nhiing vong khong
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c6 cum nao dugc hinh thanh, trong khi ¢ nhiing
vong khac lai c6 qua nhiéu cum, tir d6, dit liéu gui
téi tram géc bi gian doan.

- Xac dinh nat cht khong cén cr vao nang
luong con lai: Mot trong nhimg wu diém cua
LEACH la phan bd déu vai tro 1am nat chu trong
mot chu ky cho tit ci nit mang, tuy nhién, trong
truong hop mang 16n, khoang cach tir nut dén tram
gdc chénh léch nhau nhiéu, do d6, lwong nang lugng
tiéu hao khi tré thanh nit chu ciing khac xa nhau,
nhung LEACH lai khong can cit vao nang lugng
con lai dé lua chon nut cha, ma can e vao sb 1an da
trd thanh nut chu trong cac vong trude do. Nhuoc
diém nay lam cho nut & xa tram goc mat nang lugng
som hon.

- Phan bd cum khong hi¢u qua: Qué trinh
chon nut chi va do dé 13 phan bd cum hoan toan
khong quan tdm t6i vi tri cta nit mang nén cé rat
nhiéu truong hop hai nut chu nam canh nhau, tao
nén hai cum chong lan 1én nhau, dnh huong dén
hi€u qua ctia mang.

Pé khdc phuc nhitng nhuwge diém cia giao
thirc LEACH co ban, rat nhiéu nghién ciru da dwoc
tién hanh, trong dé giao thirc LEACH- c da dwa ra
dwoc nhitng gidi phap hzeu qua cho vin dé dé va
duwge danh gid rt cao vé kha nang tmg dung trong
mang WSN [2,5].

2.2. Giao thirc LEACH-C
Nguyén tic hoat dng
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Hinh 3. M6 hinh hoat déng pha thiét lip ciia
LEACH-C

V& mit y tuong, LEACH-C hoan toan gidng
voi LEACH co ban, chi khac ¢ pha thiét lap, con
pha 6n dinh né ké thira tir giao thire LEACH. Khac
v6i LEACH (mdi nit s& c6 mot xac suit dé nd co
thé dugc chon lam nat chu cum), trong giao thirc
LEACH-C, qua trinh lyra chon cum va nat chu duoc
thuc hién boi tram gbc. Trong pha thiét lap cua
LEACH — C, tit ca nat mang s& giii thong tin vé
trang thai hién tai ciia n6 (bao gdm vi tri va ning
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lugng con lai) Ve tram gbc. Tram gdc, sau do, s&
ding thuat toan tdi wu dé xac dinh ra cac cum va nat
chu cho vong hién tai [5].

Uu diém:

- Phan bd nang luong hiéu qua: Trong
LEACH-C, tram gbc - khong bi giéi han vé ning
luong - dam nhi€ém chtic nang lya chon nut chu,
do d6, co thé ap dung nhirng thuat toan t&i uu phirc
tap hon va dua nhiéu tham s hon vao qua trinh ra
quyét dinh, do d6, lya chon duoc nit cha tdi vu hon,
nang cao hi¢u qua st dung nang lugng cta cac nut
trong mang.

- Xéc dinh nat chu can ¢t vao nang luong
du trir: Véi viéc dwa tham s6 nang lugng dy trit
tro thanh mot diéu kién trong qué trinh xéc dinh
nut chu, o rang la LEACH-C dat hi¢u qua tdt hon
LEACH co ban. Thém vao do, BS thuc hién chirc
nang xac dinh nat chi lam giam nang lugng cho xu
Iy tai cac nat cam bién.

- Phan bd cum hiéu qua theo vi tri: LEACH-C
thyc hién tap trung thong tin toan mang vé tram
gbc, nén BS xéc dinh dugc topo mang cin ctr vao
vi tri ciia cac nut, tir d6, ¢6 chién luge phéan bd cum
theo vi tri hi€u qua hon LEACH.

- Kiém soat duoc s6 cum trong mot vong:
Viéc loai bo tham s6 ngiu nhién S trong qua trinh
lya chon nut chu (tir d6 hinh thanh nén cum) da gitap
LEACH-C ¢6 thé xac dinh duoc sb cum trong mot
vong hoat dong, wu diém nay cé tac dong tich cuc
dén tinh lién tuc cua dit liéu nhan duogc tai BS.

Nhuoe diém:

- Phtrc tap: Viéc thiét ké thuat toan dé lya
chon nut chii t6i wu cho tram gdc 1 rat phirc tap, v6i
s6 luong 16n tham sé dau vao.

- Sb lugng 16n ban tin mao dau: Trong giao
thirx LEACH-C, khi két thiic mot vong, nit cam
bién phai giri vé cho BS thong tin vé vi tri va trang
thai nang lugng ctia nut. Mac du kich thude cua ban
tin nay nhd, nhung véi nhitng nat c¢6 khoang cach
to1 BS 16n thi nang lugng tiéu thu cho viée gui goi
tin nay ciing lam anh hudong dang ké t6i thoi gian
song cta nut.

2.3. Giao thirc Stat-Clustering

Nguyén tic hoat dong

Giao thirc Stat — Clustering tuong tu voi
LEACH-C. Tram géc s€ can ct vao toa do va nang
luong hién tai cua cac node dé phén chia cAu hinh
mang. Tuy nhién ¢ Stat - Cluster tram gbc chi chia
nhém mot lan va giit nguyén cau hinh mang d6 dé
gui dir liéu.[5]

Uu diém:

Céc node chii cum 1a ¢ dinh nén khong tén
thoi gian va nang luong cho qua trinh phan chia lai.

Nhuoe diém:
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Thoi gian hoat dong ngén vi qua trinh chon
node cht cum ban dau Ia ngiu nhién va néu cac
node chii cum nay & qué xa tram gdc thi mang s& hét
nang lugng rat nhanh.

Trong phan 2 ciia bdi bdo ching téi da gidi
thiéu vé nguyén tdc hoat dong, wu, nhuoc diém cua
ba giao thirc thuong dwoc sw dung trong mang
cam bién khong day: LEACH, LEACH-C, STAT-
CLUSTER day la tién dé cho phan mé phong thiee
hién & phan 3 ctia bai bdo.

3. MO PHONG VA PANH GIA KET QUA

C6 kha nhidu phin mém dé mo phong
mang, tuy nhién trong bai béo tac gia da chon phan
mém NS2 (Network Simulation 2) DPé thuc hién
viéc md phong ba giao thiuc LEACH, LEACH-C,
STAT-CLUSTER dua vao két qua mo phong dé
danh gia tinh hi€u qua cia cac giao thurc thong qua
cic tiéu chi: Nang lugng tiéu thu ctia mdi nat, thoi
gian sng ctia cac nut, dir liéu truyén thanh cong cua
cac nit, tong dir liéu nhan dwoc/tong ning lugng
tiéu hao.

3.1. Bai toan mo phéng

Pé xay dung mé hinh mot mang cam bién
khong day chung ta can quan tim dén cac tham sb
chinh: Topo khéi tao ban dau, ning lugng ban dau
clia cac niit, kich thude mdi goi tin, cac thong sb vat
ly ciia kénh vo tuyén.

Két qua md phong thu duogc sé 1a:

- S6 nut hoat dong sau mot thoi gian xac dinh

- Tong dit lidu truyén di tir mdi nat dén tram

gbec
- Tong nang lugng tiéu thu ctia moi nit.
3.2. Kich ban mé phéng
Thoi gian m6 phong Max=600s

S6 Cluster khoi tao Num_ cluster=5

2]

Nang luong khoi tao cua
node

S6 node mang 101(0->99; 100-BS)
(50;175)

(1000;1000)

Tram gbc(BS) dit 6 toa do

Vi tri cac node mang duogc
khoi tao ngau nhién

3.3. Két qua thye nghiém va thio luin

Panh gia: Dya vao Hinh 4 hoat dong cta ba
giao thirc dinh tuyén LEACH, LEACH-C va stat-
clus ta c6 thé thay s6 lugng cac node con sdng theo
thoi gian cia hai giao thice LEACH, LEACH—c 16n
hon réat nhiéu so véi giao thirc stat-clus. Giao thirc
stat-clus chi tién hanh phan cum 1 lan nén ning
lugng clia cac node s& hét rat nhanh va hé thong sé
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som ngung hoat dong. Trong giao thirc LEACH-C,
do tram gdc co cac thong s vé nang lugng va vi tri
cta cac node cam bién, nén viéc lya chon cac node
cht cum tdi wu hon, nén s luong cac node con séng
trong mang khi su dung giao thirc LEACH-C cao
hon khi str dung giao thirc.

TONG CAC NODE CON SONG THEO THOI GIAN
100 ﬁ \EMH ——
LEACH-C e
x STATS = (LUS b

80 \

60

SO NODE| taticlus |
[ !

o || )
20 \ \_\ \\R
0
0 100 200 300 400 500 600
THOI GIAN MO PHONG (8)

Hinh 4. So d6 cdc node mang con séng theo thoi
gian cua ba giao thirc

TONG DU LIBU GUI THANH CONG CUA CAC NODE THEO THOI GIAN
60000
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Hinh 5. Tong dit liéu giri thanh cong ciia cdc node
theo thoi gian

Pinh gia: Nhin vao Hinh 5 ta co thé thiy
tong dit liéu ma cac node gdc nhan dwoc thi giao
thirc LEACH-C vuot troi hon han. Hiéu ning va
do tin cay cua mang cao khi st dung giao thtrc dinh
tuyén LEACH-C. Do d6 viéc sir dung giao thuc
LEACH-C 14 t6i wu hon vé viéc truyén dit lidu giita
cac node cam bién t6i tram gbc hon hai giao thtc
dinh tuyén LEACH va stat-clus.
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TONG MUC BQ TIEU THY NANG LUGNG CUA CAC NODE THEO THOI GIAN
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Hinh 6. Tong mitc dg tiéu thu nang lwong ciia cdc
node theo thoi gian

Panh gia: Dya vao Hinh 6 ta thiy trong
khoang 150 gidy dau tién hoat dong mirc do tiéu thu
nang lugng cua giao thuc LEACH-C c¢6 cao hon so
v6i giao thirc LEACH. Tuy nhién cang thoi gian vé
sau thi tong mirc nang luong tiéu ning lugng cua
céc node trong giao thic LEACH-C lai thap hon
giao thirc LEACH. Diéu d6 chiing t6, néu xét toan
bd qua trinh hoat dong ciia toan hé thong mang giao
thirc LEACH-C s& t6i uu hon giao thirc LEACH vé
muc tiéu thu nang lugng.

TONG DU LIEU NHAN PUQC/TONG NANG LUQNG TIEU HAO

200
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Tng dit liéu nhén dvyc tai tram gdc (bytes)

Hinh 7. T (fng dir lieu nhan dwac/téng nang luwong
tiéu hao

Panh gia: Tai Hinh 7 cho thay tong di liéu
tai tram gdc (BS) va tong ning luong tiéu hao cua
tAt ca cac node cam bién trong mac dinh. Dua vao
hinh ta thdy giao thirc dinh tuyén LEACH-C hoat
dong hiéu qua hon, téng dir liéu nhan dugce/muic
d6 tiéu thu ning lugng 1a tang on dinh va it bién
dong hon so voi giao thte LEACH. Do qua trinh
chon cac node chii cum 1 ngau nhién, nén cang thoi
gian hoat dong vé sau hé théng su dung giao thuc
LEACH hoat dong cang kém hi¢u qua.

3.4. Nhan xét chung
Trong cung mdt diéu kién moéi truong gia
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1ap (cac thong s6 dau vao 1a gidng nhau) ba giao
thirc dinh tuyén phéan cip Static-cluster, LEACH,
LEACH-C. Ddi véi giao thirc dinh tuyén Static-
cluser, do cac node CH 1a ¢6 dinh nén mang rat
nhanh chéng dimg hoat dong (vi node CH hét ning
lvong quéa nhanh). Giao thite LEACH-C dugc cai
tién tir giao thirc LEACH nén t6i uu hon vé cac
node séng theo thoi gian, tong ning lugng tiéu thu
va téng dir liéu nhén dugc tai node co so so vdi giao
thic LEACH.

4. KET LUAN VA HUONG PHAT TRIEN
Trong bai bao nay chiing t6i da trinh bay

tong quan V€ mang cam bién khong day, nhitng ung

dung can thiét ciia mang cam bién khong day dong

Tai liéu tham khao
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thoi bai bao ciing gidi thiu dugc phuong thic hoat
dong, vu nhuoc diém cua mot sb giao thurc thuong
duoc sir dung trong mang cam bién khong day dé tir
d6 thyc hién viéc mo phong ba giao thuc LEACH,
LEACH-C, STAT-CLUSTER dua vao két qua mo
phong dé danh gia tinh hiéu qua cua cac giao thl'rc
thong qua cdc tiéu chi: Nang luong tiéu thy cua mdi
nut, thoi gian song cua cac nut, dit liu truyen thanh
cong cua cac nut, tong dit liéu nhan dugc/ tong nang
lugng tiéu hao

Trén co s& nghién ctru da dat dugc chiing toi
s& tiép tuc nghién ctru tim ra céc giao thirc méi dé
¢6 thé vira tiét kiém duoc nang lugng tiéu thu trén
toan mang, vira dam bao truyén dir liéu hiéu qua tir
cac node vé tram gbc.
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PERFORMENCE EVALUATION OF A WIRELESS SENSOR NETWORK
WITH DIFFERENT ROUTING PROTOCOLS

Abstract:

Wireless Sensor Network (WSN) has been considerably applied and deployed in many areas, e.g.
commonly used in order to monitor environmental conditions, in hospitals, army, and emergency. However,
there are many issues and challenges in WSN, e.g. the limited energy resource is one of the most chal-
lenging. One of such challenge is the energy consumed in WSN which is very limited and non-chargeable.
Therefore, many researchers have investigated in improvements of reducing the amount of energy required
to provide routers in WSN. Our paper focuses on the study and evaluates the performance of some common
routing protocols in WSN by providing a comparison among them through experiments in term of saving
energy consumption in each node for each protocol. We believe that the paper can be considered as a good

reference for using routing protocols in WSN.

Keywords: routing protocols, performance of routing networks, wireless sensor network.

Khoa hoc & Cong nghé - S6 11/Thang 9 - 2016

Journal of Science and Technology 67



