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Mix dins 

MO DAU 

De dap ang nhu cau thuc to hien nay ve toe deo truyen da lieu cao, bang th8ng 

Ong han, h6 trq nhieu mire djch vu  (QoS), tinh di dOng nOi mang hay gifta cac 

mang sir dung cong nghe khac nhau vit gifts cac nha cung cap djch v6i nhau. VI 

vay xu huong phat trien mang the he sau di sau vio tinh chart h6a, cho phop xity 

dtmg kieu mang kh8ng phi; dmijc vao cac duet bi sir dung no vi tuang tac giOra cac 

kieu mpg khac nhau b mat dO cao. MOt cling ngh'e da vi dang duqc phat trien 

nham dap (mg cac nhu au ke tren, duqc chuan hem beri t6 chic IEEE (Institute of 

Electrical and Electronics Engineers) - cling nghe IEEE 802.16 hay con duqc gqi la 

cong nghe WiMAX dinh cho ket not bang thong Ong khong day 6 khan cach 

16n. 

Cac cong nghe truy cap kh8ng day hien tai con han the ve tee dO truyen du 
lieu, h6 trq mac dich vu chua linh hog, pham vi phi song hp. Do do cong nghe 

WiMAX duqc phat trien luting t6i nave dich khAc phuc, hob thin vi fling cao cac 

dac tinh manh me cita cong nghe mang khong day. 

Luan van nay se tap thing vao viec nghien cfru cac 16p Dieu khien truy nhop 

mei truang MAC trong cong nghe 802.16, qua do trinh bay nhOng van de co ban ve 

cong nghe WiMAX ding nhu cac chart WiMAX, cac Id thug img dung trong 

WiMAX, mo hinh phan 16p tong cong nghe WiMAX 

Tiep theo, de lain re quy trinh lam viec cita he thong mang WiMAX, luan 

van se gieri thieu mo phong hog dOng dui he thong WiMAX cling nhu phan m'em 

ho trq m8 phong cac hog dOng nay. 

Ulan van bao gem 4 clurcmg: 

Chuang 1: Gi6i thieu chung ve WiMAX. 

Chuang 2: Cac kg dwelt duqc sir dung trong WiMAX. 

Chuang 3: Kien true mang truy cop WiMAX. 

Chuang 4: Chuang trinh m8 phi:mg WiMAX. 



Chuang 1: TOng quan ve mang cam bien khong day 

1.1. Gial thieu chung ve mang cam bien khong day 
Trong nhang nam gin day, rat nhieu mpg cam bien khong day (Wireless 

Sensor Network - WSN) di va Bang dirqc phat trier va trien khai cho nhieu cac 
img dung khk nhau nhu: theo doi sy thay di cua m8i tnrong , khi han, giam sat 
cac mat trap quan sir, phat hien va do tham viec tan cong bing hat nhan, sinh hoc 
va hofi hoc, chuin doin sy hong h6c cua may m6c, thiet bi, theo diu va giam sat 
cac bac sy, benh nhan ding nhu quan 19 thuoc trong cac benh vien, theo doi va 
dieu khien giao th8ng, cac phuong tien xe c0... 

Hon nem v6i sy tien bq cong nghe gin day va hOi etv cim he thing cac cong 
nghe nhu ky thot vi din cong nghe nano, giao tiep khong day, cong nghe 
mach tich hqp, vi mach phan cam bien, xir 19 va tinh town tin hiey...da tao ra 
nhihig con cam bien c6 kich think nho, da chirc rang, gia thanh thap, cong suit 
tieu thy thip, lam tang lcha nang ung dung rung Si mia mang cam bien khong day. 

Mat mang cam Min kh6ng day (Wireless Sensor Network — WSN) la mat 
?wing bao gam nhieu node cam bien nho lien kit voi nhau bang song vo tuyen. 
Ccic node la nhQng ,thiet bi don gicin, nho gon, co gici thanh va tieu thy it 
nang lumg, giao tiep thong qua cac kit not khong day, co nhiem 114 cam nhan, do 
(lac, tinh toe; nham myc dich thu them, tap trung die lieu de chta ra cac quyet dinh 
town cac ye m6i ending ttt nhien. 

Nheng nut cam bien nho be nay bao gam cac thinh phlin: 

Cac 1,1) vi xir 19 rat nho, b0 nhe gith han, b0 phin cam bien, bq thu phat 
khong day, nguen nuoi. Kich thuec cua cac con cam bien nay thay doi tir to nhu 
hOp giay cho den nho nhu hat bui, tuy thuOc vao timg img dung. 

Khi nghien thu ve mang cam bien kh8ng day, met trong nhiing dic diem 
quan trong va then ch8t de la than gian sting dm cac con cam bien hay chinh sy 
giei han ye nfing luqng cim chung. Cac net cam bien nay you au tiOu thy cong 
swat thip. Cfic net cam bien host dOng co gi6i han va not chung la khong the thay 
the duqc nguon cung cap. Do do, trong khi mang truyen thong tap trung vao dat 
&ITN cac dich vy chat lirqng cao, thi cac giao thirc mang cam bien phai tip trung 
dau tien vao bao toan cong suit. 



Mang cim bien cO mdt so dkic diem sau: 

- CO kha nang ttr t6 chirc, yeu call it hoOc killing co su can thiep cila con 
nguiri 

- Truyen thong khong tin coy, quang ba trong pham vi hcp va djnh tuyen 
multihop 

- Trial khai day clic va kha fling ket hqp gitra cac mit cam bien 

Cau hinh mang thay doi thuiyng xuyen phu thuOc vao fading va hu h6ng br 
cac nut 

Cac gieri hart ve rnOt nang luqng, cong suit phat, b0 nher va cong suet tinh 
town 

- Chinh nhOng dOc tinh nay di dua ra nfring chitin luqc maxi va nhemg you 
cau thay dSi trong thief ke mang cam bien. 

1.2. CAu trtic mang cam bien khong dily 

1.2.1. Ck yeu to inh hwerng den du frac mang cim bien khang day 
Cac cau tnic hien nay cho mpg Internet va mpg ad hoc Ichong day kh8ng 

dung duqc cho mang cam bien khong day, do mOt so 15, do sau: 

- SS luqng cac nut cam bien trong mang cam bien co the len gip nhieu lin so 
luorng nut trong mang ad hoc. 

- Cac nut cam toren de bj lOi. 

- Ciu tritc mang cam bien thay doi kha thuong zuyen. 

- Cac nut cam bien chit yeu sir dung truyen thong lcieu quang bi, trong khi 
hitt ha cac mang ad hoc deu dui tren viec truyen diem - diem. 

- Cac nut cam bien bj gieri hart ve !ling luqng, kha nang tinh town va be nher. 

- Cac nut cam bien co the kh8ng co s6 nhon ding toan ceu (global 
identification) (ID) vi chimg co mOt s6 luqng len mao din va mOt so luqng 
lern cac net cam bien. 



Do vay, cau true mang mei se: 

- Ket hop yin a nang Itrong va kha fling dinh tuyen. 

- Tich hop der lieu vi giao thirc mang. 

- Truyen nang lugng hieu qui qua cac phtrong tien kung day. 

- Chia se nhiem vµ gifra cac nut lan con. 

Cac nut cam bien duqc phan bS trong met sensor field nhir t hinh (1.1). MOi met 
nut cam bien c6 kha nang thu thop der 	va (Unit tuyen lai den cac sink. 
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Hinh 1.1: Cdu Ink mgng cam ban kung day  

Da lieu &roc dinh tuyen lai den cac sink Sri met an true da diem nhu hinh 
ve tren. Cac sink c6 the giao tiep vei cac nut quan 19 nhiem vu (task manager 
node) qua mpg Internet hoc ve tinh. 

Sink la met thuc the, tai do thong tin dirge you cau. Sink c6 the la thyt the 
ben trong mang (la met nut cam bien) hoc ngoai mang. Thuc the ngoai mang co 
the la mot thiet bi thgc su vi du nhu may tinh xich tay ma tucmg tac vei mang 
cam bien, hoc ding don than chi la met gateway ma not vei mang khac len hcm 
nhu Internet not ma cac you cau thgc sir doi vei cac thong tin lay tir met vai nut 
cam bien trong mpg. 
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Gioi thik'u ve nut dm Wen: 

Thinh phan ca bin cim met node cam bien (sensor node hay WNs) hinh 1.2: 
Dan vi cam bien (a sensing unit), 
Dan vi xir 15: (a processing unit), 
Dan vi truyen clan (a transceiver unit) va 
Be nguen (a power unit). 

Ngoai ra c6 the c6 them nhung thanh phin !chic tay thuOc via timg img 
clung nhu la he th8ng dinh vi (location finding system), be phat nguan (power 
generator) va bo phan di dOng (mobilizer). 

BO PSI 
nguem 

Hinh 1.2: au kw nut cam Min 

Ck don vi cam bien (sensing units) bao gam cam bien va be chuyen doi 
tuong to-so. Dua tren nhcmg hien tifcmg quan sat duqc, tin hieu tirtmg tu tao ra bai 
sensor duqc chuyen sang tin hieu so bang be ADC, sau do duce dua vao be xir 15r. 

Dan vi xir 1y thuang duqc ket hqp Arai be Mu ter nhe (storage unit), quyet 
dinh cac thu Mc lam cho cac nut ket hqp vai nhau de thuc hien cac nhiem vu dinh 
san. Phan thu phat vo tuyen ket not cac nut vao man. 

MOt trong so cac phAn quan trong Wit clia met nut mang cam bien la be 
nguon. Ck be nguan thuang duct ho trq bai cac b0 phan lqc nhu la to bio nang 
Itrang mat trai. Nfoii ra ding co nhting thank phAn phu khk phu thuOc vac) timg 
img dung.,  HAu het cackr thuat dinh tuyen va cac nhiem vu cam bien mang 
deu yeu eau co de chinh xk cao ye vi M. Cie b0 phon di dOng &Si Mc can phai 
dick chuyen cac nut cam bien khi can thiet de Uwe hien cac nhiem NT di in dinh. 



Tat ca nhurThg thanh' phan nay can phal phu hqp yeti kich ca tong module. Ngoai 
kich ca ra . cac St cam bien c6 met so rang buec nghiem niat khac, nhu phai 
tieu thy rat it nang lutmg, hogt dgng d mat da cao, ca gici thanh thap, c6 the to 
hoot dang, va thich bien voi sy bien doi caa mai truemg. 

Dtic diem cult cau true maim cam bien khang dily: 

Nhu tren ta da biet dac diem dm mang cam bien la bao gem mOt s6 luqng 16n cac 
nut cam bien, cac nut cam bien c6 glee han ya rang buOc ye tai nguyen dac biet 11 
nang luqng rat khat khe. Do do, &Au true sing mai co dac diem rat khac yen cac 
mpg truyen thong. Sau day ta se phan tich mOt so dac diem not bat trong mang 
cam bien nhu sau: 

Khci nang chju ai (fault tolerance): Wit so cac not cam bien c6 the khong 
hoot dOng ncia do thieu nang luqng, do nherng hu hong vat 1S,  hoac do anh 
Inremg dm mei twang. ICha nang chju 16i the hien a viec mpg van 

so dOng binh thutong, duy tri nhang chtic nang cfia no ngay ca khi men so mit 
mpg khong hoot dOng. 

- Khci nang ma. rang: Khi nghien ceu met hien tucmg, set luong cac net cam 
bien duqc trien khai co the den hang tram nghin nut, phy thuOc vao tong 
ling dung con so nay co the virqt qui hang trieu. Do de eau true mang mei 
phai co lcha rang ma king de co the lam viec von so luqng lem cac nut nay. 

- Gia thanh son xuit: Vi cac mang cam bien bao gem met se Wang lem cac 
St cam bien nen chi phi dm mOi nut At quan tong trong viec clien chinh 
chi phi dm town mang. Neu chi phi tha town mpg dit han viec trim khai 
sensor theo lcieu truyen thong, nhu yay mang khong co gia thanh hqp 15r. Do 
v4y, chi phi dm moi nut cam bien phai gift a sic thap. 

Rang buac vd phan 	Vi so luqng cac nut trong mang rat nhieu nen cac 
not cam bien an phai ca cac rang butic ye phin cling nhu sau: Kich thu6c 
phai nheo, tieu thp nang luqng that), co lcha nang host dOng a nhemg nai co 
mat dO cao, chi phi sin xuat thap, c6 kha rang tit trj ya heat dOng khong can 
co ngtreri kiem soot, thich nghi veri mei twang. 

Mai trwerng hogt clang: Cac not cam bien duqc thiet lap day dac, rat gan 
hoac trvc tAp ben trong cac hien ttrqng de quan sat. Vi the, cluing thfrong 



lam viec ma khang can giam sat a nhfmg yang xa x8i. Chong c6 the lam 
viec 6 ben trong cac may mec len, a clueri day bien, hoac trong nhimg yang 
o nhiem hoa huc hoac sinh hec, 6 gia dinh hoac nhfrng tea nha 16n. 

Phttang tign truyin dtin: (11  nhimg mang cam bien multihop, cac nut duqc 
ket not bang nhfmg plercvng tien kh8ng day. Cac clueing ket not nay c6 the 
to nen beri song vo tuyen, hong ngoai hoac nheng phuong tien quang hqc. 
De this& lap su hoot ding thong nhat coca nhfmg mang nay, de phuong tien 
truyen don phai duqc chip phai pith hqp wen wan the gieri. Hien tar nhieu 
phin cfrng cua cac nut cam bien dim vao thiet ke mach RF. Nhfmg thiet bj 
cam bien nang lacing thap dimg be thu phat vo tuyen 1 kenh RF boat Ong 
6 tan so 916MHz. Met cach khic ma cac nut trong mang giao titp veri nhau 
la bang hOng ngoai. Thiet ke may thu phat vo tuyen dung hong ngoai thi gia 
thanh it va de clang hen. Ca hai loci hOng ngoai va quang deu yeu eau be 
phat va thu nom trong pham vi nhin thiy, Plc la co the truyen inh sang cho 
nhau duqc. 

Cau hinh mgng cam bien (network topology): Trong mang cam bien, hang 
tram den hang nghin net duqc thin khai tree tru&ng cam bien. Chang duqc 
trien khai trong yang hang .chpc feet cea mOi net. Mot de cac nut c6 the len 
ten 20 niehn3. Do se luqng cac net cam bien rat lon nen an phai thiet lap 
met cau hinh on dinh. Chimg ta co the kiem tra cac van de lien quan den 
viec duy tri va thay din &Au hinh 6 3 pha sau: 

1. Pha tien trien khai vi trien khai: cac nut cam bien co the dat len On 
hok xep theo trot to tren truing cam bien. Chang co the duqc trien khai bang 
each tha tir may bay xuong, ten lira, hoOc co the do con ngtroti hok robot dat tong 
cai met. 

2. Pha hilu trien kind: sau khi trien khai, nhfmg su thay dei eau hinh phu 
thuec vao viec thay doi vi tri cac nut cam bien, kha nang dat trang thai khOng ket 

• not (phu thuOc vac nhieu, vigc di chuyen cac vat can...), nang hum thich hqp, 
nhfmg six co, va nhiem vp cu the. 

3. Pha trien khai 10: Sau khi trien khai au hinh, ta van co the them vao 
cac nut cam bien khac de th-iy-  the cac nut gOp su c8 hok thy thuOc vao su thay 
dei chirc nang. 



Sy tieu thy Ming lugng (power consumption): Cac nut cam Wen khong day, co the 
coi la met thiet bi vi then ter chi co the duce trang bi nguon nang luring gi6i han 
(<0,5Ah, 1.2V). Trong met se img dung, viec bo sung ngutin nang luring khong the thoc 
hien doge. Vi the khoang theri gian song cia cac nut cam hien pho thuec mah vao theri 
gian song cila pin. (3 mang cam bien multihop ad hoc, moi met nut d6ng met vai . tr6 kep 
vita kheri tao vita dinh tuyen du lieu. So troc trk city met vai not cam bib c6 the gay ra 
nhftng thay doi ding k'e trong cau hinh va you au dinh tuyen lai cac gOi va to chirc lai 
mang. Vi vOy, viec duy tri va wan ly nguen rang Wong thing met vai fro quan tong. DO 
la ly do vi sao ma hien nay ngtriri to Ilan* top trung nghien ciru ve cac giai thual vi giao 
thirc de thiet ke nguon cho mang cam bien. Nhiem vo chinh cua cac nut cam hien trong 
trtrong cam bien la phit hien ra cac so kien, thoc hien xir Iy dit lieu cuc be nhanh chong, 
va sau do truyen du lieu di. Vi the so tieu tho ding luring duqc chia ra lam 3 yang: cam 
nhOn (sensing), giao tigp (communicating), va xir ly da lieu (data processing). 

1.2.2. Kien truc giao that mpg 

Kik true giao thirc ap dung cho mang cam bien duqc trinh bay trong hinh 
(1.3). 

Kien trac nay bao gem cac lop vi cac mat phing span l5/ . 	mat phing 
quan nay lam cho cac nut co the lam viec ding nhau theo cach co hieu qua nhat, 
dinh tuyen di: lieu trong mang cam bien di dOng va chia se tai nguyen gifta cac nut 
cam hien. 



Ldp Ung dung 

Lap truyen tai 

Ley inking 

blip lien ket de lieu 

Lop Alt ity 

Hinh 1.3: Kan tnic giao thiic wing cam biEn khong day 

Mat phang quan 111 ding suit: Quin 15: each cam bien sir ang nguen 'tang 
lucmg cua no. Vi du: Net cam bien co the tat be thu sau khi nhon duqc met ban 
tin. Khi mire ding suit dm con cam bien thap, no se broadcast sang nut cam bien 
ben canh th6ng bio rang mot rang luqng cita no thip va no Musing the tham gia 
vio qua trinh djnh tuyen 

Mat phiing quan ly di clang: CO nhiem phat hien va clang Icy sv chuyen 
dOng cua cac nut. Cac nut gift viec theo diii xem ai la nut hang xem cua chimg. 

AMt phang quan 135: Can bang va sap xep nhiem vu cam bien gifts cac nut 
trong met vung quan tam. Khong phai tat ca cac nut cam bien au thvc hien 
nhiem vu cam than 6 ding met thin diem. 

Lop vat III: co nhiem vp Iva chqn tan se, tao ra tan se song mang, phat Men 
tin hieu, dieu the va ma boa tin hieu. Bang tan ISM 915 MHZ duct sir dung rOng 
rai trong mang cam bien. Van de hieu qua niutg luqng cling can phai duqc xem xit 
616p vat IY, vi diet' bien M hoar dieu bien nhj phan. 



Ldp lien kit da lieu: lap nay c6 nhiem vu ghep cac lueng du lieu,phat hien 
cac khung (frame) der lieu, cach truy nhap duting truyen va dieu Ichien loi. Vi moi 
tnrang c6 tap am va cac ilia cam bien c6 the di dOng,giao thirc dieu Idnen truy 
nhap moi tnrang (MAC) phai xet den van de cong suat va phai c6 kha nang ten 
thieu hoi viec va chain yeti thong tin quing bi cim cac nut lan can. 

Lop ming: Lap mang cua mang cam bien duqc thiet ke tuan theo nguyen 
tAc sau: 

Hieu qua nang ltrqng luon Juan duqc coi la van de quan trung 

- Mang cam bien chits  yeu la tap trung de lieu 

Tich hqp di: lieu chi duqc sir dung khi no khong can tra su cong tic co hieu 
qua cim cac nut cam hien. 

Lop truyin tai: Chi can thiet khi he thEing c6 ke hoach duqc truy cap thong qua 
mang Internet hok cac mang ben ngoai khic. 

Ldp ling dung: Tuy theo nhiem Al cam hien, cac loai phan mem img dung 
!chic nhau co the duqc xay dung va sir dung a lap ling dung. 

1.2.3. Cfic du trtic d#c truing dui mpg cif,' ban khang day 

1.2.3.1. Citu frac phing 

Trong can trim phing (flat architecture) hinh 1.4, tat ca cac nut deli ngang 
hang va d8ng trong hinh ding va chat nang. Cac not giao tiep vai sink qua 
multihop sir dung cac nut ngang hang lam hi) tiep song. yeti pham vi truyen c8 
djnh, cac nut gan sink ham se dam bao vai tra cim b0 tiep song doi vai mOt so 
luqng lan nguem. Gia thiet rang tat ca cac ngu8n den dimg cling mOt tan s8 de 
truyen al.  lieu, vi vay co the chia se thai gian. Tuy nhien cach nay chi co hieu qua 
voi dieu kien la co nguen chia se don 16, vi du nhu thiti gian, tan so... 



Ifinh 1.4: Cau tnic phang cad nkIng cam bian khong day 

1.2.3.2. Cau frac tang 

Trong au tnic'rang (tiered architecture) (hinh 1.5), cac cram duqc tao ra 
giup cac di nguyen trong cimg met dun giri du lieu single hop hay multihop ( thy 
thuOc vac, kich di dm clan) den met nut djnh sin, thuemg goi la nut cha (cluster 
head). Trong cau Ultra nay cac nut tao thanh met he thong cap hoc ma a do mm nut 
a met mirc xac djnh thvc hien cac nhiem At da djnh sin. 

Hinh 1.5: Cau tnic tang cud twang cam bian khong day 



Cap 2: Phan ph6i 

cAp 1 : Tinh town 

dip 0: Cam 
nhan 

Trong cAu trac tAng thi chec nang cam nhfin, tinh town va phan ph6i dit lieu 
khong deng deu gifia cac nut. NhCmg chIrc Tian nay c6 the phfin theo cap, cap 
thAp nhAt that hien tat ca nhiem va cam nhon, cap giCra thuc hien tinh town, va cap 
tren cling thut hien phan phoi der lieu (hinh 1.6). 

Hinh 1.6: Ctiu tnic mang phan cap chtic ruing theo lop 

Mang cam hien xay clang theo cAn tnic tAng hog dOng hieu qua han cAn tnic 
phing, do cac ljr do sau: 

- Catu truc tang co the giam chi phi chi mang cam hien bang viec djnh vi cac 
tai nguyen a vi tri ma chang hog dOng hieu qua nhat. Ro rang la neu trien 
khai cac phfin cang tilling nick mr3i nut chi can melt luqng tai nguyen toi 
thieu de that hien tit ca cac nhiem va. Vi se luqng cac net can thiet php 

thu6c vao Wing phfi song xac djnh, chi phi tha town mang vi the se khong 
cao. Thay vao do, neu met se lacing len cac nut c6 chi phi thap duqc chi 
djnh lam nhiem va cam nhfin, melt s6 luqng nho han cac nut co chi phi cao 
han duqc chi djnh de phan tich der lieu, djnh vj va thing b0 theri gian, chi phi 
cho toan mang se giam di. 

- Mang cAn tnic tAng se co tuOi thq cao han cau tnic mpg phing. Khi an 
phai tinh town nhitu thi melt b0 xir l5r nhanh se hieu qua han, pha thuOc vao 
then gian you cAn thac Men tinh toln. Tuy nhien, von cac nhiem va cam 



nhan can hoot dOng trong khoang than gian dai , cac nut tieu thu it nang 
luqng phis hqp vai you au xir 19 toi thieu se hoat dOng hieu qua han. Do 
vay v6i cau tritc tang ma cac chat nang mang phan chia gifra cac phan cling 
da duce thiet ke rieng cho timg chat fling se lam tang tu6i th9 cua mang. 

Ve dO tin cay: man mpg cam Bien phai phis hqp vai veil so luqng cac nut 
yeu cau them man dieu kien ye bang thong va then gian song. Vei mang cau 
&lc phang, qua phan tich ngueri ta da xic dinh thong luqng ton uu cita mai 

nut trong mang c6 n nut la I 	trong da W la di) rung bang tan cila kenh 

chia se:  Do do khi kick ca mang tang len thi thong luqng cita mil nut se 
giam ye 0 

- Viec nghien thu cac mkmg cau atc tang dem lai nhieu trier vung de khac 
phuc van de nay. MOt cach tiep con la dung mOt kenh don le trong cau trk 
phan cap, trong da cac nut o cap thap han to thanh *It cum xung quanh 
tram gac. Mai *It tram gik thing vai trb la cau n6i vai cap cao hcm, cap 
nay dam bao viec giao tiep trong gun thong qua cac bu phan hcra tuyen. 
Trong twang hqp nay, dung luqng cua mang tang My& tinh von se luqng 
cac cum, vai dieu kien la so luqng cac cum tang it nhat phai nhanh bang 
IR/ Cac nghien ciru khac di thfr cach dung cac kenh khfic nhau 6 cac mirc 
khac nhau cua cau talc phan cap. Trong truing hqp nay, dung luqng cua 
mIn lap trong eau trk tang va dung liking cim tnIU cum trong man 16p xk 
dinh la dOc lap yeti nhau. 

Tom lai, viec tucmg thich gift cac chirc rang trong mang co the 'sat &tic khi 
dimg cau tnic tang. Dac biet ngtrai to clang tap,  trong nghien ve cac tin ich ye 
tim dia,  chi. Nhcmg chit !tang nhu voy co the phan phoi den m9i nut, mOt phan 
phan b6 den tap con dm cac nut. Gia thiet rang cac net deu khong co dinh va phai 
thay diii dia chi mOt cach dinh kn , su can bang glib Stang lua ch9n nay phu thuOc 
vao tan so thich hqp cua chirc nang cap 'that va tim kiem. Hien nay cling clang co 
rat nhieu ma hinh tim kiem dia chi trong mpg cau &lc tang. 



•A 1.3. eng dung dm mung cam Men khang day 

the 	
tren ta da de cop den cac 	vuc img dung mpg cam bien khong day. 

Cu the ta se xem xet ky met so ung dung nhu sau de hieu re stir can this& cila incIng 
cam bien khong day. Cac mpg cam bien c6 the bao g8m nhieu loci cam bien 
khk nhau nhu cam Men deng dAt, cam bien tir tnrang Mc dO lAy mau thap, cam 
Men thi giac, cam bien Wong ngoai, cam IA .& am thanh, radar... ma co the quan 
sat vimg Ong cac dieu kien xung quanh da ding bao glom: 

- Nhiet de. 

- DO Am. 

- Su chuyen dOng cua xe 

- Dieu Men anh sang. 

- Ap suit 

- Su hinh thanh dAt. 

Mfrc nhieu. 

- Sr c6 mat hay yang mat met din Wong nao do. 

- Mirc img suit tren cac del ttnyng bi gin. 

- Dac tinh hien tai nhu Mc di), chieu va kich thuk cua doi ttnyng. 

Cac nut cam bien co the duct sir dung a cam bien lien tuc hoc la phat Men 
sir Men, s8 nhan dang su kien, cam bien vi tri va dieu khien cuc b0 130 phan phat 
dOng. Khai niem vi cam bien va ket not khong day ciia nhemg nut nay him Nil 
nhieu vimg (mg dung mei. Chung ta phan loci cac Ong clung nay trong quan dOi, 
mei truing, sirc khoe, gia dinh va cac rinh vuc thuong mai khic. 



1.3.1. elm dgng trong quan dOi 
Mang cam bien khong day c6 the tich la met phan tich hqp trong hg thong 

diau khian quan dei, Øám sat, giao tiap, tinh town thong minh, trinh sat, theo dOi 
nnic tieu. D4c tinh trien khai nhanh, tv to chirc va co the bi 1Oi cua mang cam bien 
lam cho chung hfra hen ky thu3t cam bien cho hg thong trong quan dei. Vi mang 
cam bien dva tren sv then khai day dac dia ck nut cam bien c6 san, chi phi thap 
va sv pha hny ciia met vai not ben quan dich khong anh huong den boat (ging cua 
quan del cling nhu sv phi hay cac cam bien truyan th8ng lam cho khai niem mpg 
cam bien la img dpng tot doi v6i chitin twang. Met vai ling dvng quan dei cna 
mang cam bien la quan sat lvc luqng, trang thiet bi, dan duqc, theo dOi chitin 
trutmg do tham dia hinh va lvc luqng quan dich, mvc tieu, viec danh gia mirc de 
nguy hiam cua chitin truang, phat hien va do tham viec tan ding bing boa hqc, 
sinh hqc, hat nhan. 

Hinh 1.7: 1:ing dung trong qucin dot 



Giam sat hfc luting , trang thiet va clan chew: 

Nhimg ngueri lanh dao , si quan se theo del lien tuc tang thai luc luqng 
quan dOi, dieu kien va su co sin cita cac thiet bi va (Ian duqc trong chien truang 
bang viec sir dung mang cam bien. Quin dOi, xe cO, trang thiet bi va dan duqc c6 
the gin lien yeti cac thiet bi cam hien nher de c6 the th8ng bao ve trang thii. Nhcmg 
ban bao cao nay duqc tip hqp lai tai cac nut sink de girl tai lanh dao trong quin 
dOi. Da lieu cling c6 the duqc chuyen tiep den cac cap cao ham. 

Gam sat chiin truerng: 

Dia hinh hi'em tro, cac tuyen duang , duerng man va cac cho eo hcap c6 the 
nhanh ch6ng duqc bao phit beri mpg cam hien va gin nhu c6 the theo del cac 
hoat Ong cua quin dich. Khi cac hoat dOng nay duqc . ma rOng,  ke hooch hoat 
dOng mai duqc chuan bi met mang mei c6 the duqc trien khai bit cu theri gian nao 
khi theo doi chien throng. 

Giant sat dia hinh va lye luting qua dich: 

Mang cam bien c6 the duqc trier khai a nhtmg dia hinh then cif& va mOt 
vM nai quan tong, cac nut cam hien can nhanh chong cam nhon cac du lieu va hip 
tnmg dit lieu girl ve trong vai phut tram khi quan dich phat hien va c6 the chin lai 
chting. Hinh (1.7) cho to hinh dung duqc ve ling dung ctia mang cam hien trong 
hoat dOng quin 

Danh gia stf nguy hiem caa chiin truimg: 

Truk va sau khi tin cong mpg cam hien c6 the duqc trien khai a nhcmg 
vang attic tieu de nam duqc mirc do nguy hiem cua chief) truerng. 

Phat hien va than: do cac vu tan ding bang h6a hoc, sinh hoc va hat nhcin. 

Trong cac cuOc chien tranh hoa hoc va sinh hue dang gin ke, mOt dieu rat 
quan tong la su phat Men dimg lac va chinh xac cac tic nhan de. Mang cam hien 
trier khai o nhang vimg ma duqc sir dung nhu met he thong canh bao sinh hoc va 
hem hoc co the cung cap thong tin mangy nghia quan tong dung luc nham tranh 
thuong vong nghiem tong. 



1.3.2. irng &mg trong mei trveng 
MOt vii frog dung mai throng mia mon cam bien bao gam then del gr di 

cu curt cac loci chin, cac dOng vAt nho, ale loci can tang, then dei dieu hen mei 
tnreng ma Anh huang din mica ming vi vAt wed; viec lir& tieu, the thiet bi do doe 
len ai voi viec quan sat dies tich Ion tren tali difit, sr than 46 the himh tinh, phit 
hien sinh-hera, neng nghiep chinh xac, quan sat mei trubng, trai at, mei truong 
vimg hien vi biulchi ,quyen, ph& hien chay rimg, nghien eau khi Wong hoc vi die 
1St, phat hien IA lot, sap dAt sv phut top vi sinh hoc cia mei truing vi nghien cuu 
sir o nhiem. 

Ph& hien chety ring: 

Vi cac nut cam bien ce the duqc then khai met each ngiu nhien, a') chien 
luqc voi met dO cao trong ring, the nut cam hien se do tam nguen Tic eta lea de 
thong bao cho nguiri sir dung biet truec khi it Ian rong kheng kiem so& duqc. 
Hang trieu the nut cam bien do the duqc trien khai va tich hop sir dung he thong 
tan so khong day hoc Tang hoc. Cling v$y, chting co the duqc hang bi each thee 
sir (long cling suet co hien qui nhu la pin mkt triri Uri vl cac nut cam bien bi be lai 
kheng co cht king timing vi himg nhm Cie nit cam bien se cling tic vai nhau de 
thine hien cam bien phan be va khlic phvc khe khan, nhu cac thy vi di mi ngan 
tar tam nhin thAng curt cam bien cb day. 

Hinh 1.8: (Mg Ming trong moi twang 



Phcit hien hi lyt: 

MOt vi du d6 h'e thong bio dung duqc trier khai t4i mg. mot vat too cant 
hien duqc trien khai trong he thong cam bier luqng mua, mire nu6c, thbi tiet. 
Nhang con cam bier nay sung cap thong tin de trung hg thOng co sorde lieu di 
duqc djnh nghTa truer. 

1.3.3. ITng dyng trong chim soc sir khoe 
Wit vat flag dung ve sic kheie 661 veri man cam bier la giim sat benh 

nhin' , cic trieu thing, quan thu6c trong benh vien, giim sit su chuyen dOng vi 
xir 1Y ben trong cis con trimg ho$c cac gong v$t tali khic, theo dal vi kiem tra 
bic sT vi benh thin trong benh vien. 

Theo dsoi bac sit va kink nit& trong benh vien: mOi benh nhiin duqc gin mot nut 
cam hien nh6 vi nhc, intoi mot nut cam bier nay c6 nhiem vu rieng, vi du co nit 
cam bier xic djnh nhjp tim trong khi con cam bier khic phit hien ip suit miu, 
bac sit cling c6 the mang nit cam bier de cho cat bic sT khic xic djnh duqc v1 tri 
cila hq trong benh vien. 

Hinh 1.9: l'ing dyng trong chtlin soc sic kh6e 



1.3.4. 1:Jng ding trong gia dinh 
Trong Iinh vitt to deng h6a gia dinh, cac nut cam bien duqc at a cac 

phong de do nhiet de. !Chong flitting the, chimg con duqc dimgde Oat hien nhimg 
skr dich chuyen tong phi:mg vi thong bao lei thong tin nay den thiet N bio dOng 
tong tnrong hqp khong c6 ai a nha. 

1.4. Ket luifrn chiro'ng I 
Chuang nay da gi6i thieu tong quan va kien trac mang cam bien vit cac ling 

dung trong nhieu Mit vim din sir cling nhu quan st, y te, men truemg... Qua do ta 
they ro duqc tam quan Mpg cita mang cam bien v4ri cuec song cita chting ta. Vol 
stir phat trien nhanh ch6ng cita ding nghe mang cam bien ngay nay hira hen se 
dem lei nhieu ling dung khac tong cac mat coca cutjc song. 



Chtrcrnf 2: Cfic phirong phip dinh tuyen trong mang 
cam bien khong day 

2.1. Gitri thieu chung 
Mac du mang cam bien c6 kha nhieu diem tuang (long so .voi mang adhoc 

nhung cluing ding sa him !thong it cac clac tinh rieng ma ta co the phan loci thanh 
mOt mans rieng. Chinh nhung (lac tinh nay gitip ta co the thiet ke ra cac giao thee 
dinh tuyen mei khk xa so vai cac giao that dinh tuyen trong cac mpg adhoc c6 
day va khong day. De dux hien dugc die& nay, cluing ta phai giii guy& dugc cac 
van de lien quan dEn WSN. Chuang nay se trinh bay ba loai giao thirc dinh tuyen 
chinh hay (lox dung trong mpg cam hien, de IA dinh tuyen trung tam du lieu 
(data — centric —protocol), dinh tuyen phan cap (hierarchical — protocol) va dinh 
tuyen dura vac) vi tri (location — based protocol). 

2.2. Nhfing thach thtic ve dinh tuyen trong mang cam hien 
khang day 

Chinh vei nhimg dac diem rieng biet . 	man cam hien 	viec dinh 
tuyen trong mpg cam bien phai 	mat voi rat nhieu thich thirc sau: 

- Mang cam hien c6 mOt so lugng lon cac nut, cho nen ta khong the xay dung 
dugc so de dia chi toin cAu cho viec then khai s6 lugng lem cac nut 46 vai 
lugng tai nguyen de duy hi ID qua cao. 

- Da lieu trong mang cam bien you cau cam nhan tir nhieu nguen Ichic nhau 
va truyen den sink. 

- Cac nut cam bien bi rang buOc kha chat the ve mat 'fang lugng, tec 40 xir 
hru tram. 

- Hau het trong cac Img dung mang cam hien cac nut not chung la tinh sau 
khi dugc trien khai ngoai tit met vai not co the di dOng. 

- Mang cam hien IA nhung (mg dung rieng biet. 

- Viec nhan biet vi tri la viec hEt sac quan tang yeti viec luu thong (la lieu 
bed thong thueng dinh tuyen cleu dura tren vi tri. 

- KM rang du thaa du lieu rat cao be cac nut cam bien thu lugm dff lieu dua 
tren hien tugng chung. 



2.3. Cac van de ve thiet ke giao thirc dinh tuyen 
Muc ,dich chinh 	mang cam bien la truyen thong du lieu trong mang 

trong khi co ging keo dai than gian song caa mang va ngan chin viec giam cac ket 
not bang cach dua ra nhimg lcy-  thug quan ly rang luqng linh hoat. Trong khi thiet 
ke cac giao thirc dinh tuyen, chfing to thuerng gap phai cac van de sau: 

2.3.1. D$c tfnh thay dii thbi gian va trat ter sip xep ctia mang 
Cac nut cam bien hog (Tang yeti str giei han ve kha nang tinh toan, luu ter 

va truyen den, dueri rang buac ve nang luqng khit khe. Taythuac vac, img dung 
mg da cac not cam bien trong mang c6 the tir thus that den day dec. Han ntia 
trong nhieu img dung so luqng cac not cam bien c6 the len den hang tram, them 
chi hang ngin not duqc then khai tey y va thong thuerng lchong bi giam sat, bao 
phii mat vimg rang lern. Trong mang nay, dec tinh cua cac con cam bien la co tinh 
thich nghi deny vi cao, nhu la nhu cau to to chirc va bao toan nang luqng buac 
cac nut cam bien phai dieu chinh lien Mc de thich img hog Clang hien tai. 

2.3.2. Rang buyc ye tit nguyen 
Cac not cam bien duqc thiet ke vii da phirc tap nho nhat cho then khai 

trong pham vi Tern a gign chi phi toan mpg. Nang luqng la men quan tarn chinh 
trong mang cam bien kh8ng day, lam the nio de dot duqc than gian song kao dai 
trong khi cac nut hog (Sang vii str grit% han ve ruing luomg dir frit yiec truyen geti 
mutilhop chinh la nguan tieu thy nang luqng chinh trong mang. De giam viec tieu 
thu nang luqng c6 the dot duqc ham cach diau khien to clang chu kt cling suit 
am many cam bien. Tuy nhien van de quan ly nang luqng da trer thinh mat thich 
thirc chien luqc trong nhieu img dung quan tong. 

2.3.3. Mo hinh de lieu trong mpg cam bien khong day 
MO hinh der lieu mo to luting thema tin giita cac not cam hien va cac sink. 

MC) hinh nay phu thuac nhieu vao ban chat ctia ung dung trong d6 co cach du lieu 
duqc you ,cau va sir dung. Mat vii mo hinh &I lieu duqc de xuat nham tap thing 
vas) you cau ttrcmg tic va nhu au tap hqp dit lieu dm da clang the img dung. 

Mat loai cac img dung dm mang cam bien you cau mo hinh thu thap de lieu 
ma dua tren viec lay mkt theo chu ky hay scr thy ra cna stir kien trong moi tinting 
quan sat. Trong cac img dung khic dit lieu co the duqc chup va km tir hoc co 
the duqc xir ly, tap hqp tai mat nut truck khi chuyen tiep di: lieu den sink. ,  Mat 
log thu ba da la mo hinh der ttromg tic hai chieu gitra cac nut cam bien va 
sink. 



Nhu cau 116 trq da clang cac m6 hinh du lieu lam tang tinh phirc tap caa van 
de thiet ke giao thirc dinh tuyen. 

2.3.4. Cach truyen der lieu 

Cach ma cac truy van va &I lieu duqc truyen gicra cac tram co se va cac vi 
tri quan sat hien tuqng la mat lcIna canh quan tning trong mang cam bien khon4 
day. ,  MOt phuong ph,cs ca 	thvc hien viec nay la mOi nutcam bien c6 the 
truyen &I lieu trvc tiep den tram co so. Tuy nhien phuong phap dva tren buerc 
nhay don (single-hop) c6 chi phi rat &tit va cac not ma xa tram co so thi se nhanh 
ch6ng bi tieu hao ning luqng va do do lam giam than gian song cua mang. 

Nham giam thieu 16i dm phuong phi, nay thi du lieu trao d6i gifta cac not 
cam bien va tram co s6 co the duqc thvc hien bang viec sir dung trnyitn g6i da 
buesc nhay (mutilhop) qua pham vi truyen ngin. Phuong phip nay tiet kiem ning 
luqng ding ke va cling giam ding k8 ski giao thoa truyen dAn egifra cac nut khi 
canh tranh nhau d8 truy cap kenh, dac biet la trong mang cam bien khong day met 
dO cao. Dir" lieu duqc truyen giaa cac not cam bien va cac sink duqc minh hip nhu 
hinh ye (hinh 2.1). 

De dap img cac truy van tar cac sink hoac cac sv kien dic biet xay ra tai men 
tnremg thi du lieu thu thap duqc se duqc truyen den cac tram co so thong qua 
nhieu duimg dan mutilhop. 

Trong dinh tuyen mutilhop cua mang cam hien kW:mg day, cac nut trung 
gian &mg vai fro chuyen tiep &I lieu gift n egulin va dich. Viec xk dinh xem tap 
hqp cac nut nao tao thanh duimg dark chuyen tiep dit lieu gifra nguon va dich la 
mat nhiem vu quan trying tons thuot town dinh tuyen. Mai chung viec dinh tuyen 
trong mang kich thu6c lon von da la ‘mOt van de kho khan, cac , thuat town phai 
nhim vao nhieu yeu cau thiet ke bao gam sv chinh xic, On dinh, ten uu hem va chu 
ST den sv thay den cua cac thong so. 

VI% dic tinh ben trong cua mang cam bien bao g6m sv rang buijic v'e dai 
th8ng va ning luqng di tao them thich thirc cho cac giao that dinh tuyEn la phai 
nham vao viec thoa min you cau ve luu luqng trong khi van ma rang duqc than 
gian song dm mang. 



Hinh 2.1: Me) hinh tni.On dii lieu OM sink vd cac nut 

2.4. Phan loai vi so said) cac giao that dlnh tuyen trong 
mang cam Bien khong day 

Van de djnh tuyen trong mpg cam bien la met thich thtic kho ,khan 4i hoi 
phai cin ‘bAng piita su dap (mg nhanh ctia mang va hilu qua. Su can bang nay yeu 
cau su can thiet thich hap kha nang tinh toan va truyen din coa cac nut cam bien 
nguqc vdi mao diu yeti cau thich 1mg vei dieu kien nay. Trong mang cam bien 
Ichong day, mao dau duqc do chinh la luqng bang thong duqc sir dung, tieu thu 
ding suit va you cau zit 1St coa cac not di dOng. Viec tim ra chi& lucre can bang 
giera su canh tranh nay can thiet taco ra met nen tang chien luqc djnh tuyen. 

Viec thiet ke cac giao thirc djnh tuyen trong mang cam biOn khong day phai 
xem xet gi6i han ve c8ng suit va tai nryen cith mai nut mpg, chit luqng thay 
del theo thai gian cua cac kenh vo tuyen va kha fling mat goi va tre. Nham vao 
cac yeu cau thiet ke nay met so cac chien lugs djnh tuyen trong mang cam bien 
duqc dua ra. Bang 2.1 dua ra su phin loai met s8 giao thirc dua tren nhieu tieu chi 
Idiac nhau. MOt loai giao thirc djnh riven thong qua Id& tnic phang trong do cac 
not co vai tro nhu nhau.Kien frac ph/mg co met vai lqi ich bao gem so luqng mao 
dau toi thieu de duy tri ca so h# tang, va co kha nang kham phi ra nhieu throng 
gift cac nut truyen clan de chang lai 18i. 



Loai thir hai la phan cap theo cum, lqi clung &Au tic cua mang dE dot duqc 
hieu qua ye nang luqng, sa on dinh, skr ma rang. Trong loai giao tit& nay cac nut 
mang tkr to chirc thinh cac cum trong de mat net c6 mirc nang luqng cao han cac 
nut khac va clang vai tit la net chit. Nut chu thac hien ph8i hqp hoat clang trong 
cum va chuyen tiep thong tin giira cac cum yeti nhau. Viec Mo thanh cac cum co 
kha nang lam giam tieu thu rang luqng va ma rang that gian sang caa mang. 

Loai,giao thirc dinh tuyen thir ba la sir dung phuang phip trung tam dti lieu 
de phan bo su quan tam (interest) ben trong mpg. Phuang phap nay sir dung 
thuac tinh dua tren ten do do mat nut nguan truy van mat thuac firth cim hien 
tuqng ham la mat nut rieng le. 
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Bang 2.1: Phan lopi va so siznh tn6t s6 giao their chpn won trong 

Phan phei, quan tam trong town mpg dut duqc bang viec On nhiem vv cho 
cac con cam bien va nhan mph vao cac can heti lien quan den cac thuec tinh 
rieng. Met giao thirc khfic co the truyen quan tam tai cac nut bao gem quang bfi, 
cac thuec tinh dia ren mutilcasting, geo-casting. 

Lofii giao thirc thir to la dva vao vi tri de dfinh dia chi cho cac nut cam bier, 
loci giao thtic nay rat co ich cho nhting Ang dung nth Ina vi tri cia cac nut cam 
bien trong Wing dia ly duqc bao phi boi mpg lien quan den troy van duqc dua ra 
bi!ri nut nguon. 

2.5. Giao that trung tam de lieu 

2.5.1. Flooding va Gossiping 
Flooding la ky thufit chung thuemg duqc sir dung de tim ra duang va truyen 

thong tin trong mfing adhoc. 

Chien luqc (Milt tuyen nay rat don gian va khong phi thuec vao cau hinh 
mpg va cac giai thuat ain't tuyen phirc 4 . Flood sir dung phucmg phap reactive 
nhb do mOi nut nhan dit lieu hoc dieu khien dit lieu de giri cac g6i tai cac nut lan 
can. Sau khi truyen, met goi se duqc truyen tren tat ca cfic ‘duong co the. Tr& 'chi 
mfing bi ngat, neu khong thi cac goi chic chin se duqc truyen den dich. 



Hinh 2.2: Tniy*:,n g6i trong Flooding 

Han eta khi eau hinh mpg thay dei cac g6i se truyen theo nhUng tuyen 
med giai thuOt nay se tao ra vo hart cac ban sao cita mOi gei khi di qua cac nut. 

Giii thuOt nay c6 3 nhuqc diem Ion nhu sau: 

Thu nhit la hien tuqng ban tin kip. Tire la et 2 g6i du lieu gieng nhau 
duqc gin den cling nut. 

Thu hai la hien ttrqng cheng chi*, Kw la cac nut cling ,  cam nhon met yang 
khong gian va do do to ra cac gei Wong tu nhau den cac nut Mn con. 

Thu ba dO la thuOt toan nay khong he quan tam den van de nAng luqng cua 
cac nut, cac nut se nhanh chOng tieu hao ning luqng va lam giam tiled gian 
song cita mpg. 

MOt str cai nen cua giao that nay la Gossiping, thuat town nay cai hen a ch8 
mei nut se ngau nhien giri gei ma no nhOn duqc den met trong cac nut Ian can du 
no. ThuOt town nay lam giam se ltrqng cac geoi Ian truyen trong mang, tranh Men 
ttrqng ban tin kip tuy nhien co nhtrqc diem la c6 goi se khong bao gief den duqc 
dich. 



2.5.2. SPIN 
, SPIN (Sensor Protocol for Information via Negotiation) la giao thirc dinh 

tuyen thong tin dva tren sir din xep dit lieu. Mk tieu chinh caa giao thirc nay do 
la tap trung viec quan sat moi MR:mg co hieu qua bang mOt so cac nut cam hien 
rieng bier trong Wan,  b0 mang. Nguyen 19 cita giao thirc nay 416 la thich ling ve 
tai nguyen va sap xep dit lieu. 9,  nghia cua viec din xep du lieu (data negotiation) 
nay la cac nut trong SPIN se biet ve nOi dung ciia dit lieu tnr6c khi bat 1c9 du lieu 
nao duqc truyen trong man. SPIN khai thac ten dir lieu nhb di ma cac nut se ket 
hqp mieu ta dit lieu (metadata) voi dit lieu ma chimg tao ra va sir dung,  sir mieu ta 
nay de thirc hien viec din xep der 	truarc khi truyen du lieu dive te. Nai nhon 
dit lieu co the bay to mO ,quan tam den nOi dun? de 	bang each girl yeu eau de 
lay du lieu quang ba. Dieu nay tao ra sir xip xep du lieu de dam bao rang der lieu 
chi duqc truyen den nut quan tam den loai dft lieu My. Do d6 trir kha 
nang ban tin kap va giam thieu ding ke viec truyen du lieu du thira qua mang. 
Han Oa viec sir dung be mieu ta dit lieu cling loai trir kha nang cheng Ian vi cac 
nut co the chi gi6i han ve ten loai du lieu ma chung quan tam den. 

(1)  Am-7-1°.  
4— (2) 

RED 

cam Win (3)—•.• 
DATA 	

CID Dial 

Hinh 2.3: Ba tin hieu bat tay ctia SPIN 

viec thich ling tai nguyen cho phep cac nut cam hien chay SPIN co the 
thich ling vai trang thai hien tai cua tai nguyen nang luqng.M8i nut co the do tim 
tai bq quan 19 de then doi mirc nang Wong ciia minh truarc khi truyen hoc xir 19 
du lieu. KM mirc fling luqnq con lai thap cac nut nay co the giam hok loai be 
mOt so hoat deng nhu la truyen mieu ta dit lieu cac goi. Chinh viec thich nghi ved 
tai nguyen lam tang thOi gian song ala mang. 

De thirc hien truyen va xap xep dit lieu cac not sir dung giao thirc nay sir 
dung ba loai bin tin (hinh2.3) 
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Hinh 2.4: How &Ong ctia SPIN 

Hoat clOng dm SPIN Om 6 buerc nhu hinh 2.4 

Buerc 1: ADV de thong bac) du lieu meri tai cac nut. 
Buerc 2: REQ de you cau du lieu duqc quan tam. Sau khi nhan duqc ADV cac net 
quan tam den der lieu nay se giri REQ de yeu cau lay du lieu. 
Buck 3: ban tin DATA ban tin nay thvc sv chira dit lieu duqc cam bien va kem 
theo mac, dau mieu to dit lieu. 
Buerc 4: sau khi nut nay Tilton du lieu no se chia se &I lieu vita no veri cac nut con 
lai trong mang bang viec phat ban tin ADV chira mieu to dit lieu (metadata). 
Burk 5: sau do cac not xung quanh lai gin ban tin REQ yeu cau dit 
Burk 6: DATA lai duqc truyen den cac nut ma you cau diir lieu nay. 

Tuy nhien giao thirc SPIN ciing co han the khi ma nut trung gian khong 
quan tam den chi lieu nio do, khi d6 du lieu kitting the den duce dich. 



2.5.3. Directed Diffusion 
Day la giao thirc trung tam du lieu &Si von viec truyen va phan be thong tin 

trong mang cam bien kung dar. Mac tieu chinh cim pinning phap nay la ttet kiem 
nang luqng de tang than gian song cim e mang. De ekt duqc mac tieu nay, giao thirc 
nay gift twang tic gicra cac nut cam bien, dkra vio viec trao doi cac ban tin, dinh vi 
trong vimg lan can mang. Sir dung skr tuang tic ve vi tri nhan thay c6 top hqp toi 
thieu the clueing truyen dam. Dac diem duy nhit cim giao thirc ,nay skr ket hqp 
vei kha nang cim nut c6 the tap trung du lieu dap ung troy van caa sink de tier 
kiem nang lucmg. 

Thanh phan chinh cim giao thee nay gem 4 thinh phan: interest (cac moi 
quan tam dm mang), data message (cac ban tin da lieu), gradient, reinforcements. 
Directed Diffusion sir dung me hinh publish and subscribe trong do met ngu&i 
hem tra OM sink) se mieu ta moi quan tam (interest) bang met cap thuec tinh- gia 
tri. 

Bang (2.2) mieu ta cap thuec tinh gia tri, cac nut cam bien co kha nang dap 
irng interest nay tra lvi theo dit lieu tucmg img. 

, Boat deng cim Directed Diffusion nhu hinh (2.5). Von moi nhiem vu cam 
bien tick ckrc, sink se girl quing bi ban tin interest theo chu lcS ,  cho the net lin 
can. 

, Ban tin nay se truyen qua tat ca cac nut trong mang nhu met skr quan tam 
den met di lieu nao de. Muc dich chinh cim viec tham do nay la de xem xet xem 
co met nut cam bien nao d6 co the dm mem dr: lieu wan (mg vei interest. Tat ca 
cac nut deu duy tri met interest cache de loft tit cac interest entry khic nhau. 
MOi met mac (entry) trong interest cache se hm tni met interest khk nhau. Ck 
entry cache nay se se lint tra met so truemg sau: met nhan then gian (timestamp), 
nhieu truemg gradient cho mai nut lan can va throng duration. Nhan then gian se 
lint tra nhan then gian cim interest nhan duqc sau cang. MOi gradient se lint tit ca 
toe de dik lieu va chieu ma dir lieu dirge girl di. Gia tri cim toc de de' lieu nhan 
dirge tir thuec tinh lchoang thei gian trong ban tin interest. Trtrerng duration se xk 
dinh khoang thed gian ton tai caa interest. 



CO thu'Oc tinh — gia tri Mieu ta 

Type = chim ruin Phat hien vi tri cilia chim ru6i 

Interval = 20ins Bao cao sv kien chu kjr 20ms 

Duaration = l Os Thin gian sling coa Interest 

Field = [(x 1 , x2),(y 1 ,y2)1 
Bao cao tir cac con cam Bien trong 
yang 

Bang 2.2: Mieu tá interest st< dung cac cap thuek tinh -  gi 

MOt gradient c6 the coi nhu la mOt lien kat phin h6i cita nit Ian can khi ma 
titian duqc ban tin interest. Viec truyen ban tin interest trong toin mang cling yeti 
viec thiet lap cac gradient tai moi nut cho phip viec tim ra va thiet lap cac du, 
elan gicra sink ma dua ra yeu cau ye dit lieu quan tam va cac nut ma dap ling moi 
quan tam do. 

Khi mOt nit phat hien mOt sv kien no se tim kiem trong cache, xem co 
interest nao 	hqp khong, neu co no se tinh tofin fix 40 sv kien cao nhat cho tat 
ca cac gradient loi ra. Sau 46 no thiet 	mOt phin he cant bien ae lay mau cac sv 
kien b mire toe d() cao nay. Cac nit se gUi ra ngoai mien ta ye str kien cho cac nit 
Ian can co gradient. Cac nit Ian can nay se nhan sir lieu va kiem tra trong cache 
xem co entry nio hqp khong, neu khong no se loci b6 dii lieu con neu phi 
hqp no se titian 010 lieu cac nit nay se them ban tin trio cache dit lieu va sau 46 girl 
ban tin du lieu cho cac nit lan can. 
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Hinh 2.5: Hoot d'Ong co. ban cia Directed Diffusion 

Khi nhon duqc met interest cac nut tim kiem tong interest cache cita no 
xem c6 entry nao phit hqp thong, neu kh8ng nut se tao met cache entry mai. Ck 
nut se sir ding cac thong tin chira tong interest de tao ra cac thong 88 ,  interest 
tong entry. Cac entry nay la met tip hqp chira cac truing gradient yeti toc dO va 
chieu tuang img veri nut lfin can ma interest duqc [IWO. Neu nhu interest nhon 
duqc c6 tong cache thi nut se cop nhOt nhAn then gian va twang duration cho phe 
hop voi entry. Met trubng gradient se duqc remove lthei entry neu qua hen. 

Trong pha thiet lOp gradient thi cac sink se thiet lop met tap hap cac duang 
clan. Sink co the sir dung duang clan nay yen sir kien chat luqng cao de lam tang 
tec de der lieu. Dieu nay dat duqc thong qua met duimg clan duqc ho trq xir 
(path reinforcement process). Cfic sink nay co the sir dung sir do trq cue met so 
cac nut lfin can. De lam duqc dieu nay sink co the giri lei ban tin interest nguein 
t6c de cao thong qua cac duang clan duqc chon, nhiy viec tang cueing cac nut 
nguon ten duang dan de girl din lieu thuong xuyen ham. Directed Diffusion co uu 
diem neu met dulyng dan ilk do gicra sink va molt nut bi Ith, met clueing dfin co din 
lieu thfip han duqc tahy the. Icy thuot dinh tuyen nay On dinh dual pham vi man 
deng. Loai giao thirc dinh tuyen nay tiet kiem ang luqng ding ke 



2.6. Giao that phan cap 

2.6.1. LEACH 
, 	LEACH (Low Energy Adaptive Clustering Hierarchy) la giao thirc phan 

cap theo cum thich ung rang luqng thap. Day la giao thirc thu luqm va phan 
phat du lieu ten cac sink az biet la cac tram ca so. Muc tieu chinh cita LEACH 
la: 

- MO ring thin gian song cAa mange 

- Giam su tieu thu nang luqng ben mt7n nut mang 

- Sir dung tap trung dir lieu a giam ban tin truyen din trong mang 

De dat duqc nhimg muc tieu nay LEACH da thong qua mo hinh phan cap de to 
chirc mang thanh cac cum, Si cum duqc quart 19 beti nut chit. Nut chit ganh lay 
tong trach thuc hien nhieu tac vv. Diu tien la thu ltrqm dft lieu theo chu ky tir cac 
nut thanh vien, trong qua trinh tap trung dft lieu nut chit se co gang tap hqp dir lieu 
de giam du thira ve nhimg der lieu Prang quan nhau. Nhiem vu thu hai des la nut 
chit se tnrqc tiep truyen der lieu da duqc tap hqp lai den cac tram co ser. Viec 
truyen nay co the dux hien theo kieu single hop. Nhiem vu thu ba la LEACH 
se tao ra mijt mo hinh ghat) kenh theo th&i gian TDMA, moi nut trong cum se 
duqc gan mqt khe than gian ma co the sir dung de truyen tin. 

MO hinh LEACH nhtr hinh ye (2.6). Cfic nut chu se quang ba mO hinh TDMA 
cho cac nut thanh vier' trong cum dm no. De giam thieu kha nang xung dijt 
gift cac net cam bien trong va ngoli cum, LEACH sir dung mo hinh troy cap da 
phan chia theo,  ma CDMA.Qua trinh host Ong cita LEACH duqc chia thanh hai 
pha la pha thiet lop va Oa On dinh. ,  Pha thiet bao Sim hai buck la lua chip 
nut chit va thong tin cum. Pha on djnh tang thai glom thu luqm da lieu, tap 
trung dir lieu va truyen dit lieu den cac tram ccr , ser. Thai gian citabuOc on djnh 
koo dai han so veri thai gian buerc thiet lop de giam thieu mao dau. 



Hinh 2.6: Ató hinh mgng LEACH 

Trong bu6c thiet lap, mOt not cam Bien lva chgn mOt so ngan nhien gicra 0 
va 1. Neu so nay nh6 hon nguang T(n) thi not cam bien la net chit. T(n) duqc tinh 

nhu sau: 

T(n)= 	  net n E G 
1-p*(rmodI/p) 

T(n)= 0 can lai 
Trong d6: 

p: ti 10 phan tram nut chit 
r: chu ki hien tai 
G: tap hop cac nut kh8ng duqc lira chon lam nut chit trong 1/p chu 

Sau khi duqc chon lam nut chit, cac nut cho se quing ba vai tro men cim 
chung cho cac nut con lai trong mang. Ck not con lai trong mpg dva vio 
ban tin de va cuang dO tin hieu nhan duqc de quyet djnh xem co tham gia vio 
nhOm d6 hay khong. Sau d6 cac not nay se th6ng bao cho nut chit biet la tninh 
co mong muon tro thanh thanh vien cita nhom do nut chit d6 dam nhan. 

Qua trinh tao cum, cac nut chit se phan luong theo khe theri gian 
(ghep kenh TDMA) cho cac nut trong cum va chon lira mOt ma CDMA thong 
bao tai tat ca cac nut trong cum biet. Sau khi pha thiet lop hoin thinh Mo hieu sv 
bat dau ciia pha On djnh trong thai va cac nut trong cum se thu luqm du lieu va sir 
dung cac khe then gian de truyen du lieu den nut chit. Dix lien duqc thu luqm theo 
chu kjr. 



Hinh 2.7: Qua trinh that letp nut & Qua trinh on dinh 

Tuy nhien LEACH cling co mOt so lchuyet diem sau: 

Viec gia sir ring tit ca cac nut chi' tronq mang deu truyen den tram co 
ser(BS) thong qua mOt buerc nhay la khong awe te, va vi dg ter nang luong va !chi 
nang cua cac nut thay den then thoi gian tir net nay den nut khac. Han nth khoing 
chu kjr on dinh tang thai la van de then chit de giam nang lacing can_ thiet_ bit 
dap lacing mao dau gay ra trong viec lva chip clun. Chu kt ngan se lam tang 
lucing mao dau, chu kt dai se nhanh chong lam tieu hao nang lacing ciia nut chii. 



LEACH c6 dac tinh giup tiet kiem nang lugng, va sv tiet kiem nay phi 
thuec chi yeu vao he so tap trung der lieu cac not chit dm cam. Nang luqng trong 
LEACH duqc yen cau phan be* cho tat ca cac not trong mang vi thing to gia sir 
rang vai tro nut chit duqc luan chuyen yang tan dva tren nang luqng can lai ten 
meld nut. 

LEACH la thuat town phan tan hoin town va khan& yeu eau str dieu Ichien 
bai tram co so. Viec quart 1S,  cum la cvc b0 va khong can sir hieu biet ye mpg 
Man cyc. Hun nth viec tap trung dit lieu theo cum cling tiet kiem nang luqng ding 
ke vi cac net IchOng yeu cau gui true flap dir lieu den sink. 

2.6.2. PEGASIS 
PEGASIS (Power-Efficient Gathering in Sensor Information Systems), 

PEGASIS phan cap la mOt ho cac giao thtic djnh tuyen va tap trung thong tin 
trong mang cam bien. 

Giao thirc nay ho try viec keo ,  dli thari gian sling dm mpg nhei 4t 
duct viec tieu thy nang luyng dung nhat va hieu suit nang luqng cao qua tat ca 
cac nut trong mpg, thu hai lim giam tre truyen de lieu den sink. 

N6 xem xot mo hinh mane tap hqp cac nut dting nhit duqc trien khai qua 
mOt vimg dja ly. Cac nut nay biet ye vi tri cac nit khac trong town mang va dieu 
khien cong suit hay bao phi met yang thy y. Dong than cac nut dirge trang bj be 
thu phat song ho trq CDMA. Nhiem vii cita cac nut nay la thu luqm va truyen du 
lieu den cac sink, thong thuems la cac tram co sit. Mvc dich de phat trien mOt 
cau true djnh tuyen va mOt so 48 tap trung du lieu de giam thieu sir tieu thy cong 
suit va truyen da lieu ,duqc tap trung den tram co sit vOi tre truyen dAn nho 
nhat trong khi van can bang sv tieu thy cong suet gicra cac not trong mang. 
Giai thuat nay sir dyng mo hinh eau trim dang chuOi. 

Dva tren m8 hinh nay cac tag se giao tiap vdri nut gait no nhat. du true
chuoi bat dau \mai nut xa sink nhat, cac not mpg duqc them dan vao chuoi lam 
chudi 16n dAn len, bat din tir nut hang x6m gin not cuoi nhat. Ck nut se dirge gin 
vao chu8i theo each greedy tir nut tan can gin nhAt cho tai the nut can lai tong 
mang. ,De xic djnh doge nut Mn can gin nhat mai not se sir dyng cubng dO tin 
hieu de do khofing each ten cac nut Mn can dm no. Sir dyng dii ,kien nay cac nut se 
dieu chinh cuang dO tin hieu sao cho chi co nut lan can gait nhat nghe &tic. 	, --- 
Met nut trong chuoi se dirge trim lam not chit, trach nhiem cim nut chit la truyen 
dit lieu tap hqp dirge tai tram co s6. Vai tro nut chit se bj dich chuyen vi tri trong 
chuoi sau m8i yang chu kt. Chu kk nay tinge quan 1S ,  heti sink va viec chuyen 



tang that tir yang nay den yang tier, theo c6 the duqc kin% tao bin viec dua ra 
dau hieu cong suit cao beri sink. Viec quay Wing nut chit trong chu6i nham dam 
bao Gong bang trong ti'eu thy nang luqng giira cac net trong mang. Tuy nhien 
cling can chit y rang viec thay &Si co khi din den nut chit rin xa tram ca sec, sink, 
khi do nut nay lai can yeu cau ding suit cao ae truyen den tram ca so. 

Viec tap trung dir lieu trong tnang dac theo chuOi. Din tien chain leader se 
gut mgt tin hieu eci nut can cling ben phai cueri chugi ;  Trong khi nhon dirge tin 
hieu nay nut cuoi se gin dir lieu no thu ltrqm duqc den nut lan can theo chieu 
xu8i trong chuei, sau do not nay top trung dir g lieu va lai tiep tuc guff den nut lin 
can gin no nhat, cir nhu vOy cho den khi giri den nut chit. Sau do nut chit se lai tap 
trung dir lieu va gin den sink. 

MOc dit don gian nhung m8 hinh tap trung clang chuei de gay ra tre truck 
khi de lieu tap trung duqc truyen den sink. MOt phuang phap ae giam dO tree nay 
la tap trung du lieu song song duc theo churn, va se tang giam nhieu han neu cac 
nut dugc trang bi b0 thu phat sir dung CDMA. 

Dung PEGASIS se giii quyet dugc yin de ve mac) dau gay ra beri viec 
hinh thinh cac cum dOng trong LEACH va giant dirge s6 lan truyen va nhonbang 
viec tap hqp au lieu. Tuy nhien PEGASIS lai co do tre throng truyen Ian , veri 
cac nut 6 xa trong chtnii. Han nita 6 nut chinh c6 the xay ra hien tugng that c8 
chai. 

2.6.3. ARPEES 
ARPEES (adaptive routing protocol with energy efficiency and event 

clustering for wireless sensor networks), Net dOc trung trong thiet ke giao thirc 
ARPEES la dap ling thich nghi giita tot uu hoa nang luqng,phan cum theo sir 
kien, va truyen tai da nut. Mix tieu cua giao thirc la tim ra tuyen clueing truyen tai 
ten tin cho du lieu da duct tap hqp teri tram goc c6 tinh den quan he tradeoff gala 
luqng nang lugng con lai(tOi tm h6a) cita nut chuyen giao va khoing each tir nut 
chuyen giao teri tram gific(tuyen clueing ngin nhat). Nang lugng va khoing each 
dirge dung lam 2 tham so cho viec lea chip tuyen clueing truyen tai.Cfic thong so 
chi phi dm giao thirc nhu sau: 



- Nang luqng tieu thy va can bang 	myc tieu IA giam tieu thy Wang luqng 

a cac nut c6 phAn nang lug►  du tit thAp ham bang cach phan tan nang 
luqng tieu thy cho viec tap hqp,thu thap &Tr lieu, truyen tai cho cac nut khac 

nhau 

- Cach tiep can gong va phan tan: xay dyng thuot town phan cum phial) tan 
theo yeu cau,trong do cac thong so duqc cam bien cita sir kien hay doi 
tucyrig duqc sir dyng de phan clan. Met nut co the dua ra quyet dinh ma 
kh6ng can co sir dieu khi'En tap trung. Veri phtrcmg thirc phan cym dOng 
theo sr kien, cac cym duqc tao thinh dva tren (ha diem va thin gian sr kien 
xay ra trong moi throng. Do do, kich thuerc cua phAn hog dang trong mang 
se bien thien va so luqng cym kh8ng phy thuOc vio s8 luqng cac nut trong 
mang. Them vio de, phuang thirc nay glop tiet kiem rang luqng beri chi met 
plan cua mang duqc kich hog phan ung lai met sir 

- Tuy'en clueing tOi uu: so luqng cac nut trung gian tren duerng truyen hoac 
chi phi lien ket duqc sir dyng lam thong so chi phi de chon ra tuyen duemg 

tEi uu 

- KM hang thich 	kha nang nay co nghia giao thirc co ;chi nang dap 
img tot cho cac img dyng lem yeti sv thay doi nhanh cua topo mpg chong 
lai lei lien ket. viec them vio cac nut mei thay the cho cac nut thi khong 

nen anh huemg den mang dang hog dOng 

- Kiem soat overhead: giao thirc phai tOi thieu boa cac trao dEi dieu IchiEn 
can thiEt cho viec phan cym, Iva chon cym tracing va xir ly tren nut chuyen 

giao 

- TM uu h6a: thy& &rang Iva chon boi giao thirc co anh huemg tea hieu 
nang mang ve dO tre, hru luqng thrc va dO tier kiem nang luqng. DE dat tEi 
uu hoa giao thirc can phai tinh toin tai nang luqng pin, 1)6 nher, bang 
thong... 



2.7. Giao that dip teen A tri 
Mvc tieu chinh cua giai e thuat dinh tuyen nay la dua vao cac thong tin v'e 

vi tri cita cac not cam hien de tim mOt throng di hieu qua den dich. Loai dinh 
tuyen nay rat phu hqp yeti mane cam bien nai ma vied tap trung du lieu la k9 thuot 
him ich de giim thieu vied truyen bin tin den tram ca so bang, each loai b6 su du 
thira gicra cac gni den tir cac ,nguonkhic nhau. Loai dinh tuyen nay con yeu eau 
sir tinh town va luqng dau truyen dart thap. 

Ta se xem Jet mOt so giao that dinh tuyen dkr ►  teen tri nhtr sau: 

2.7.1. GAF(Global Assessment of Functioning) 
Giai thuat chinh xac theo dia 1$,  (GAF) dua tren vi tri co hi'eu qui ve mat 

nang luqng dugc thiet ke chi yen cho cac mang Ad-Hoc di dOng, nhung ding c6 
the tip dung cho mpg cam bien. GAF khai that vied du thira du lieu trong mang 
bang cich coi mOt tap hqp cac nut con trong man la tuung dating nhau khi nhin 
tir giao thud lop tren. GM chia vimg quan sat thanh cac hinh vuong do nho, bat 
1c9 cac not nio trong hinh vuong ding deu c6 the giao tiep vo tuyen yeti bat 1(9 not 
nio n'am,trong hinh vuong ben canh.GAF du nil nang luting bang cich tit cac nut 
khong can thiet trong mang ma khong anh huifing den mirc di) chinh xac cua 
dinh tuyen. N6 tao ra met huh ao cho vang bao phi*. MIA nut &mg GPS cua 
no — vi tri xac dinh de ket hqp vai ding mot diem tren lir& ma duqc coi la 
toting dining khi etinh den gia cita vied dinh tuyen gni. Su ttnmg dating nhu vay 
dirge tan dung de gill cac nut (filth vi trong yang lath xac dinh trong trang thai 
nghi de net kigm nang luting. Vi vay GAF co the tang ding ke thai gian song 
cua mang cam bien khi ma so twang cac nut tang len. MOt vi du cu the duqc dua 
ra 6 hinh (2.10). Trong hinh ye nay, not 1 co the truyen den bat ki not nao trong so 
cac not 2, 3 va 4 va cac not 2, 3, 4 co the truyen tat nut 5. Do do cac not 2, 3, va 4 
la tucmg dating va 2 trong so 3 nut do co the 6 trang thai nghi. 

Cic nut chuyen trang thai tir nghi sang hoat dOng fan luqt de cho cac tai 
duqc can bang. Co ba trang thai dugc dinh nghia trong GAF, do li phit hien 
(discovery), de xac dinh cac nut elan can trong hoat dOng (active), the hien su 
tham gia vio qui trinh Binh tuyen va nghi (sleep) khi song dugc tat di. Su chuyen 
trang thai trong GAF dugc mieu to o hinh (2.11) . Not nio nghi trong bao lau lien 
quan den cac thong so dirge dieu chinh trong qui trinh (Milt tuyen. De dieu 
lchien do di dOng, moi nut trong hien u6c down thei gian tai kited kith dia no va 
giri thong tin nay den not Ian can. 
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Hinh 2.8: V' 414 he& ao trong GAF 

Cac not dang khong hoot ddng dieu chinh than gian nghi cua chting phit hgp 
cac thong tin nick duqc tir cac nut lan can do de gift cho viec dinh tuyen duce 
chinh xac. Tnrerc khi than gian ran khoi ltreri cua cac nut dang hoot deong qua 
hon, cac nut dang nghi thoit khoi tong thai do va met trong so cac nut do troy nen 
hoot dOng. 

Hinh 2.9: Sy chuydn trgng thai trong GAF 

GAF co gang gift mpg hoot dOng bang cach girt cho cac nut 0i dien luon 
a the dd hoot dOng trong mdi vimg a lueri ao dm no. Cac ket qua mo phang da chi 
ra rang GAF thgc hien toi thieu se duqc nhu giao thirc djnh tuyen trong mon 
Ad-Hoc thong thuong khi not den Mn that goi va tang tiled gian song cita 
mpg bang cach het kiem nang luqng. Mac dit GAF la mdt giao thirc duo tren 
vj tri, no cling co the duqc coi la nhu mdt giao attic phan cap khi ma cac clue 
diva tren vj tri dja Iy. Doi yeti moi vimg hied xic djnh, mai nut doi dien hoot dOng 



nhu met nut chii a truyen di lieu den cac nut khk. Tuy nhien nut chi' nay 
khOng thuc hien bat cu met nhiem vp hqp nhat hay tap trung dit lieu nao- nhu 
trong cac giao thirc phan cap thong thutmg. 

2.7.2. GEAR 
Vic sir dung th8ng tin ve dia 1/ trong khi ph6 bien cac y'e'u cau den cac 

yang thich hap vi cac you cau dit lieu thueng bao g8m cac thulec tinh dia 1/. 
Giao thirc GEAR (Geographic and Energy-Aware Routing) dimg su nhon biet ye 
nang luqng va cac phircmg phap thong bao thong tin ve dia I/ tai cac nut Ian can. 
Viec dinh tuyen thong tin theo vimg dia 1/ rat c6 ich trong cac he thong xk 
dinh vi tri, va dac biet la trong mpg cam bien. Y Wong nay hon the so luqng cac 
yeu cau a Directed Diffusion bang cach quan tam den met vimg xac dinhhon la 
giri cac ieu eau taxi toan rnang. GEAR cai tien ham Directed Diffusion 6 diem nay 
va vi the du tit duqc nhieu nang luqng ham. 

Trong giao thirc GEAR, mOi met nut gift met estimated cost va met learned 
cost trong qua trinh den dich qua cac net lin con. Estimated cost la ski ket hip vita 
nang luqng con du va khoang ckh den dich. Learned cost t la su cai lien coa 
estimated cost giai thich cho viec dinh tuyen xung quanh cach8c trong mpg. Hoc 
xay ra khi S met nut khong co bat Id met nut Mn can nao gan ham so vei vimg 
dich horn la chinh no. Trong trutng hqp 'thong co met hoc nao thi estimated cost 
bang vei learned cost. Learned cost duqc truyen nguqc loi 1 hop mOi Mn met goi 
den dich lam cho viec thiet lap duerng cho gel tiep theo duqc dieu chinh. 

Co 2 pha trong giii thutit nay: 

ChuyEn tiep goi dern Wing dich: GEAR dimg ckh fir chc, net ran can dip trai 
su nhan biet ve nang luqng va vi tri dla 1/ de dinh tuyen gel den vimg dich. 
Co 2 tnrerng hqp can quan tarn: 

Khi ton tai nhieu horn met nut Ian can gan horn so vei dich: GEAR se chip 
hop tiep theo trong s6 tat ca cac nut Ian can gan dich hon. 

- Khi ma tat ca cac nut deu xa ham: trong truemg hqp nay se co met 16 
hieng. GEAR chip hop tiep theo ma lam toi thieu gia chi phi ciia nut 
Ian can nay. Trong truang hap nay, met trong se cac nut Ian can duqc 
chop de chuyen tiep ea dip tren learned cost. Lip chan nay co the duqc 
cap nhat sau theo su hei ti cAa learned cost trong su6t qua trinh truyen goi. 



Chuyan tiep g6i trong 	Neu goi dugc ,chuyen den vimg, no co the truyen der 
lieu trong yang d6 co die bang each chuyen tiep dia 19 a quy hoac flooding co 
gigi han. Flooding co gi6i han ap dung tot trong twang hqp cac sensor trien khai 
khong day d4c. C3 nhtmg mang co mat de sensor cao, flooding dia 19 de quy lai 
hieu qua ye mat fling lugng hon la flooding co giei han. Trong twang hqp de, 
ngued ta chia vimg thinh 4 yang nho ye tao ra ,4 ban copy cim goi do. Vic chia 
nh6 nay va qua trinh chuyen tiep deep tpc cho den khi trong vimg chi con I nut, vi 
du nhu hinh (2.10). 

De th6a man cac dieu kien chang ta dung giii thuot chuyen tiep dia 19 44 
qui de truyen goi trong yang nay. Tuy nhien, vgi nhang yang mat dO thap, chuyen 
tiep dia 19 a quy doi khi khong hoin thanh, dinh tuyen vo tic dung trong met 
vimg dich fling trugc khi sO hop g6i di qua wort qui gioi han. Trong trueng hqp 
nay chung ta ding flooding co gigi han. 
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Hinh 2.10: Chuyan tiep dia beide quy trong GEAR 



2.8. Ket 1u4n chug:mg II 
Chucmg nay di tong ket va dua ra skha nhieu cac giao thirc dinh tuyen. Moi giao 
thirc deu co nhcmg uu va nhuqc diem rieng. Hien nay, da co rat nhieu cac cai tien 
cua cac loai giao thirc nay dugc dua ra, va cho ket qua rat kha quan. Viec lira 
chgn loai giao thirc nao hoan town phi thugc vao img dung ma chimg to trien 
khai. Mac du su hoat Ong cua cac giii thuit djnh tuyen nay day hira hgn trong 
van de sir ding hieu qua nang lugng, cac nghien ciru sau nay can phai xfic djnh 
ro cac van de nhu chat lacing dich vu caa cac img dung dm cac cam bien hinh 
anh va cac img dung then gian thuc. 



Chirong 3: Tim hieu cfich ho3t dOng ciia giao thtit 
dinh tuyen ARPEES 

Boat dOng cua ARPEES duce chia thinh cac yang, m& yang bao gem 2 
pha duce the hien trong hinh 2 : pha thanh lap cvm vi lva chgn cvm tnremg theo 
sau ben pha truyen tai der lieu trong d6 der lieu dugc truyen ten tram gOc qua cac 
net chuyen giao. 

3.1. Pha thInh gip cum vi thu4t toin Iva chyn cum truirng: 
Ban du, tat ca cac nut mango gang thai nahi de tiet lciem nang lugng. Khi 

mot sv kien duqc phat hien trong mpg, cac nut gan vi tri xay ra sv kien duqc kich 
hoot vi se,tien hanh do dac thuOc tinh dA duqc chi dinh cam hien. Neu gia nhan 
to cam bien cao ban mirc ngutmg dinh tusk, cac net d6 se dfirc thi thuot town 
nh6m cvm vi chqn cvm truemg. Cac nut Thing ba g6i tin REQCLUSTER tai cac 
nut hang x6m. Ban tin nay bao gem ID dm not, mirc nAng luqng con lai va thong 
tin mil to dor lieu cam bien duqc sv kien: 

REQCLUSTER (ID(i),ERes(i),I(01 	(5) 

Sau do cac nut se dat bt) dem thati gian toi U. Trong khoang then gian 
tl,moi nut se nhan ban tin REQCLUSTER tir tat ca cac nut trong cum vi thvc 
thi ham chqn Cluster_Head nhu sau: 

FcH(i) = ER.(i) x I(i) , vgi mqi i thuOc X 	(6) 
MaxFCH(i) -> Cluster Head 
Trong do X la tap cac nut duqc kich hoot bed su kien. 

Khi khoang theri gian t 1 k'e't thuc, nut co gia tnj F cH(i) len nhat se tv bau no 
lam cvm trueing. Cum twang se luu tat ID cita tat ca cac nut trong tap cac nut 
duce kich hoot X, vi lap 1 lich TDMA de sip xep cho timg nut lan Itrqt girl du 

lieu toi cvm twang. Chtic nAng cim lich la tranh viec xung dOt trong truyen tai dir 
lieu va dong bQ h6a gift cac nut ben trong cvm. Cac nut con 1ai ty dat minh lam 
nut thanh vien vi cher dqi de nhan lich TDMA fir cum tnremg. Vgi Etch di ducat 
sip xep, cac nut co the tit cac thanh phan thu nhan tin hieu ngoai trir trong khoang 
thin gian truyen tai dir lieu. 



(c) 	 (d) 

Hinh 3.2: Hinh thanh cym chzu tren sv kin viz thigh town lva ch9n cym triton 

TO THE SECOND STAGE 

Hinh 3.1: Luu do aia trgng that th& nhal 
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Trong hinh 3.2a, nut tir n1 den n9 xic dinh str kien va chuyen sang tr4ng 
thai boat &Ong sau do quang bi cac ban tin REQCLUSTER de trao d6i thong tin. 

CS hinh 2b chimg ta chi minh boa not n2 va n5 quang ba du lieu. 2c: nut n5 trer 
thinh cum truemg va quana bi ban tin ve lich TDMA toi cac nut trong mang. 2d: 
cac thanh vien trona cvm Ian Itnyt giri dit lieu cam bien ye cum tnremg theo nhtmg 
khe thai gian sap xep trong lich. 

Thuat town 6 day dam bao nut yeti mire nang luqng con lai lem nhit va gan' 
nhat veri sv kien xay ra duqc Iva chip lam cum tnremg. Them ncra chimg ta chi sir 
dung mQt loaf ban tin de tao cvm va chip cum tnrang. Do do co the lam giam so 
luong cac ban tin dieu lchien gay ra overhead ding thin gian luqng de lieu truyen 
tai tir cac nut tea cum truerng (se duqc mo to a pha sau) beri cvm trtremg la nut a 
gan sv kien va da thu thAp duqc sin nhieu de lieu hem cac nut a xa sv kien. 

3.2. Pha thu th(ip dt lieu 
CS pha nay chimgta sir clung cac nut trung gian de chuyen tiep cac goi tin tir 

cum throng teri tram gee. Cac nut trung gian nay Ian hrqt phai quyet dinh hang 
x6m nao se nhan poi tin chuyen tiep. Pha truyen dit lieu bao gom ba hoat ding 
chinh: 

3.2.1. Thu thilp dist' lieu ben trong cgm: 
Sir dung lich TDMA, moi nut cam bien chuyen cac thong tin cam bien tai 

cum truengtrong khe thei gian truyen du da duqc dinh truk. MOt each don 
gian M , at tiet kiem fling luqng la tat bQ thu nhan khi khOng sir clung trong qua 
trinh truyen tai. Cvm truerng bat buOc phai lien tvc Ethan dit lieu tir cac nut trong 
cum. MOt van de cot 16i a day la cac net cam bien duqc nhom lai thanh cum bao 
quanh sv kien: viec truyen tai se rieu ton mire nAng Itrqng thip nhAt do khoing 
each grita cvm tnremg va cac nut cam bien la nho. 

MOt van de khac a day la dQ uu fien cua moi nut trong Itch TDMA. Nhu da 
de cap truck do, mei cvm truong co thong tin ve mo ta de lieu trong bitn tin cila 
tat ca cac net khk thuOc cvm - I(i). Nha d6 no co the sap xep this tit va khoang 
thei gian cho timg nut truyen tai dit lieu. Nut co nhieu mo ti dit elieu se truyen tai 
trudrc nhieu khe thai gian hon cac nut khac. Theo sv sap xep nay, tat ca cac 
nut se ducm,phan khe thai gian nhat dinh de cam bien mei trueng va truyen du 
lieu cam bien ve cvm twang. 



3.2.2. Thut hien thu thcip diet lieu 
Nang luqng dung trong xir 19 du lieu it ham rat nhieu so vei nang luong de 

truyen tai der lieu. Do d6 viec thu thop de lieu bAng each xir 19 cuc be) la rat quan 
tong de toi thieu hem nang limns sir dung. De tranh viec truyen tai der lieu du 
thira, cum twang thuc hien viec tong hqp dir lieu tir dit lieu thu thAp duce, va theo 
de giam luqng du lieu the can gin tai tram goc. Da lieu ne, cimg veri cac thOng tin 
duqc yeu cau beri tram goc, duqc truyen tai tram gOc theo kieu multi-hop. 

3.2.3. Ltra chin nut chuyen tiep vi hinh thinh tuyen lining 
Trong giao thirc nay, cum truing sau khi co goi tin sin sang truyen di se lua 

chip nut chuyen tiep de giri tai tram goc von tuyen duel% multi-hop thay cho viec 
truyen true tiep goi tin nhu giao thirc LEACH. 

Dau tien, cum twang se twang ba ban tin REQ,RELAY tai tat ca cac nut trong 
pham vi ket not cua no de tim kiem nut chuyen tier). MOi nut nhan ban tin 
REQ_RELAY se tinh toan =lc nang luqng con lai cita no va khoang each tai 
tram goc, ghi ket qua vac, ban tin ACK_RELAY va girl lai cho cum twang. gun 
twang dqi rihan het cac g6i tin ACK RELAY tir cac net img cir lam nut chuyen 
tie? va kiem tra xem no co the truye7n true tiep di: lieu tai tram goc hay khong. 
Neu khong cum twang se thuc hien chirc ruing Relay_Node de chip nut chuyen 
tiep.Ntit chuyen hap mong muon can thea man 1 so dac diem: 

Nut chuyen tier) co mire nang luqng con lai lern nhAt 

Nut chuyen tiep tang gAn tram gee Gang tot. Viec nay co nghia no co 
khoing each len nhat so vii cum twang va khoing each ngin nhat ton tram 

gee. 

- Tuyen duOng multi-hop On nhu la duang thing gifra cum twat va tram 

got 



Sau khi nhan ban tin REQRELAY tir tat ca the ung cu vien, cum twang se c6 
duqc thong tin can thiet ve cau tit mpg 1-hop (cau trim mang lien ke). Tiep theo 
cum twang se tinh Wan ham Relay_Node de Ira chqn nut chuyen flop tot nhat. 
Ham duqc dinh nghia nhu sau: 

FRN (I) = ERes (j) X 	x cos a j,V j E Y 
viEY 

Max F RN (j) —4 Relay Node 
set as 

Trong do: 
ERes(i) : nang luqng con lai cita nut ung cir j 
d(CH,j) va d(j,BS) : khoing ton tir cum twang tai j va khoing ckh tir 

j ten tram goc 	, 	• 
Y: tap cfic img cu vien de Iva chqn nut chuyen tiep trong pham vi tin 

hieu dm cum twang 
aj la gia trj g6c gieri han tfio beri nut j, cum twang va tram gOc 
cos aj c6 the tinh duqc thong qua bieu thirc: 

d(CH, j) 2  + d(CH,BS) 2  - d(j, BS) 2  
cos a = 	  2d(CH, j)d(CH, BS) 

, 	Nut dat gia trj FR/s(j) lern nhAt se duqc 	chqn lam net chuyen bap. ei nut 
tiep theo, nut chuyen tap se hoat don? nhu clan twang va tim hem nut chuyen 
tiep tiep theo. Qua trinh tim kiern tuyen duang chuyen tiep se lap lai cho tai khi 
den duqc tram Wk. Cuoi ding, tuyen &rang truyen thi uu se duqc tfio ra beri ck 
nut chuyen tiep gifta cum twang va tram gOc. 



CH receives-and 
aggregates data 

Wait to receive all 
ACK_ROUTE 

Loop for finding 
next relay node 

• 

1  

Set as Relay Node 

Max FRN W 

Broadcast 
REQ _ROUTE 

Back to 
sleep/listen mode 

CH transmit data 
to base station Loop for transmitting 

data to base station 
via selected path N 

NEXT ROUND 
Hinh 3.3: Lieu c#o ctia giao fink ARPEES trong pha thin hai 



Ket Lu4n 
Khai niem mang cam Bien, dac biet la dinh tuyen trong mang cam bien 

khong day ttran4 d8i la gm doi yeri nhieu ngtrici lam viec trong linh vtrc vien 

thong. Chuxen de nay em da trinh bay met each tong quan nhat ye mpg cam bien 
ya dinh tuyen trong mpg cam bien khong day. Vbi tinh nang uu yiet ya irng dyng 
da clang ma khong phai mang nio ding c6, trong tuang lai khong xa mang cam 
bien khong day se duqc ?hat then rang rai ya nhanh chong. Em by wing yen 
chuyen de nay, se Op Phan vie vi'ec nghien ciru ye link true twang doi man me 
nay 6 Viet Nam. 

Trong pham vi ,chuyen de nay, em da nghien cfru duqc nhimg net lchai quit 
nhat ye mang cam bien ya dinh tuyen trong mang. Do kien auk con han che, nen 
chuyen de cua em khong the tranh lchoi nhung thieu sot, em mong nhan duqc sir 
phe binh, citing Op cua cfic thay trong be mon ding nhu trong khoa de chuyen de 

cua em duqc !loan thien. 
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