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2.1 Sensor routing
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4% 1 Notation
Symbol Definition
N The number of sensor nodeg
M The number of relay nodes
K The number of Voronoi vertices
T The transmission radius of
sensor and relay nodes
U The set of relay nodes under|
relay consideration
The set of vertices under
Uvertex

consideration

C Sink

S={s,....s} The set of sensors
R={ry,...rm} The set of relay nodes
V={wv,...wc } The set of Voronoi vertices
X Variable node
, Xe CGU SURWY
The distance between
DX %) X andX; node
Nexthop(X ) The node which relay data

for theX node
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Proposed algorithm

1USe asiteandfindtheVoronoi vertices/.
2Sort thelementsf thesetS by decreasind(s; ,C).

Let S={ s1 }bethsortedet.

,-S',N
Fori=1toN {

Urelay:{x ID6; ,X)< T, xeRUC }
if UreIay =4
Uyertex={V ID6;" .C ) D(v.C),veV }
Findtheminimum /maximumD(s; ,v),
Ve U e, D(S) V)T
(ifvg findwnder2 T,3 T,...,until v=¢)
Placeanewrelaynode , totheposition of v.

Add totheseR .Callinserts; ,r).

}

M theumbemklementm thesetR.

step2™
3Sort thelement®f thesetR by increasingd(r; ,C).

LetR' ={r", ,...,r' }bethsortedet.
1 Mstepﬁ

Fori=1to M step2 {

Urelay:{x ID¢ ' ,C)» D(x,C), xe RUC }

FindtheminimumD(r i ,X),xeU

Letn{w]
T

Urelay =Y relay {X IDE; x>0 ToxeU g5y }

FindtheminimumD(x ,C ),xeU

relay

relay-

Callinsert( § ,x).

B 3 Proposed algorithm

Insert(s, d)

D(yg :yn+1)J

1.Let yO:S,ynJ’_l:d’n:\‘ -

2Insertnnewrelayiodey( Yy ..., Yp )

on trlsegmentyoyn+1 ,

D(Yg : Ynya)

YWHh=YNY2 == YnYnu1 = 1

Addy; ... yp tothesetR.
3For+ 012,...n
Nexthop(y; )=VY; 4

B 4

Insert algorithm
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3.3.2 Minimum set cover

Bl7 it tiey v a2 ERE 5 AT HRM
3% LT % L Minimum set cover;g & x4 o
Minimum set coverd 5t 3k ek i % B g 2h1E
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3.3.3 Predetermined location

[Blrrseth ey P 4B 2 B 0% Hok > &I —H
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3.3.4 None of relay node

Sensor 4 B 4 4% # 45 B P9 1R BRIE 8k b 3k 0k
i 4 SeNSOnE xLiE 4 U K B E M 0 R B Sk
b4 2L > 58 Sensord LAt H XL E P Es o i
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#A94k A Slotted Alohadk 4T F Bt #t » B
B 265 R e B R B 25 R £ 0 0 Bt g PR A AR
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BANRMEF MG L - kG E %18 sensor &
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b4 2L A E A 200 #8E K IMb/s 1R3% 8) Bk 3¢
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R(r)=r-p8 (4)
$FPNHMEARBRELE LT @ a1=

50nJ/bit~ « ,= 10pJ/bit/m2~ B =50nJ/bit> sensor
1858 ~ RS E Y A 15 AR - MAARIFTHIBG
% 2 P=5X10%3 #1124 b 3k £ # ¥ sensorfE # %
50,55,...,1008% > 75 24 C #2 X AT % AL 7
T BITER W -
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4.3.1 Total number

9 TAH LA A > AT E 6y relay
nodesy £ B .48 ¥ 438 4o » 2 minimum set cover
AR I RS 0 AL bR phase 2 relay
nodeit & #1 £ & relay nodets Z e & =% B4t 0 &
18 phase 1 relay nod& & %8 4} #73% B . &) phase 2
relaynode mA w e h ks e aiaH e iE E &2 H
Wk eRE RS -

4.3.2 Energy consumption

BLAEE NS @H A sensor relay B — 3 48 4v
Z 3R RBE > £ Rtk ey traffic load &) 4 85 ] 9
HATREHEEH KN & R4 T E 10-11-12-

Sensork 47T % H &7 Predetermined location
HEEE B LR T sensonf iR b BN
% > M minimum set coverg & & o4 45 M 2 48 A £ )
phasel relay nodi 2 + 4% 2L > 48 % R 3 sensorz
f3 &4 collision # €485 > BT HIELRD -
fm our scheme MINZ our scheme MAXZE B & #
MIN 7% collision # € 1k > HILAEZH#ER D ©

Relay nodeif#- 8| & Bl 448 &K > Predetermined
location ;& & 7% ¥t relay nodesy 1k $8 H #1% > AEE 89
WAL D o A= F % FKkE relay nodeR =%
A2 Sink> Bt syl AERS -

TANET20070 0 0000000000000

F =B & AT A B R T minimum
set coveriE Hikz g 0 HweyE Bk %k none of
relay nodess # R 434 & - #> sensorg 25 # 100 &F
our scheme MIN% #E F&1% 6.27%44 E /7 5 46 > 43
B B & #&A#] A Voronoi diagramey 454+ - 4£ sensor
BBEHERL TR PRI R T4Ho Hiaid ey
sensor#t > £ [%1& collision #% € 2 b & 4K T =42
#) hop# > B b &I A KIEKE S 4 -

140
130
120 £
110
100
90
80
70

Total Number

50

60

70 80 90

—*— Our Scheme MIN
Our Scheme MAX
Minimum Set Cover
—*— Predetermine Location

B 9 Total Node Number

100

Number of Sensor

Energy consumption

60 70 80 90

——Qur Scheme MIN
Our Scheme MAX
Minimum Set Cover
—— Predetermine Location

Number of Sensor

B 10 Energy consumption-sensor

Energy consumption

60 70 80 90

——Qur Scheme MIN
Our Scheme MAX
Minimum Set Cover
—&— Predetermine Location

100

Number of Sensor

B 11 Energy consumption-relay node

Energy consumption

50 60

70 80 90

—*—Qur Scheme MIN
Our Scheme MAX
Minimum Set Cover
——Predetermine Location
—*—None Of Relay Node

B 12 Energy consumption-total

100

Number of Sensor
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4.3.3 Delay time

#ME & delay time & #¢ sensorff it 4 6,3
sink W] A LA 2B ey iR > & R TE 13
BT o O] BAES 3R 7 minimum set coverg Bk by 4F
T i% R sensorfd gyt F+ 4320 > B sk delay time
—HE&ATF > @ none of relay nod@| & % & 25 ¥
Boho o FobdiEi SsSink 9 e et R EY
collision- # % delay time#y i + F-Predetermined
location ;% & 7% 2] & & relay noden-3£ 74 & » delay
time # none of relay nodé& & 434% > ™ our scheme
MIN 7% R ¥T LA 8 % 8 2080 3£ & > 7 Sensorg 2k
#£ 10085 % none of relay nodék & 4.93%4 =112 8%
Rl o % B 25 B oK B AR A 2 FA delay time-

4.3.4 Average Link Length

TE 14 8874 F sensordcx T - # B0k
HEREWGPMME  2hAEEMK S sensor 15433
Byt RA AR - £ FTHH none of relay
noders % & B3 hu » P3G ah R s R QLR Z 3 ho
1L AL E P9 SR A Sink B 25 ek R AR A
#apph st £ 5 M Predetermined locationf & ik & 7
4L sensordy E R A R Rt PR L RE
4, G ¥ B B B e o 2 0y 3R BRI Z A relay node
AHEZHAH S RPHRERERGR sensor
HEMAEBRALE AR ETEH LG oA
TS RhRHBs R EERSGER -

5 &%

KA A2 0y B E A A Voronoi diagramey
FHREE PHL A AR E RN TN
#£>our scheme MAXeE 45 LA 83 /X320 B 89 T 44 2L 32 4%
45 > {23 our scheme MINE A 8 & e BN 4 A
delay time /£ &% J& # & s A2 T *f£ A our scheme
MIN 7k R M2 B E 6 - £1RF lifetime T
REKEES FPHMBD > FAEARERS
throughput f218 3] B4 a9 18 & £ 46 F 3 B #94%%
B ENBRIKAGENHHL > EFENERLEA XK
o KRB EHEDL LU EFL ERAREERK
fE 0 b EBAEPRIAR  AEEE LMK >
R ER L RF N -
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