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Multi-slot allocation data transmission algorichm based on

dynamic tree topology for wireless sensor network

SUN Li"~, SONG Xizhong

(School of Information Engineering, Huanghuai University, Zhumadian Henan 463000, China)

>ss Sensor Network ( WSN), a new multi-slot allocation data

-ec topology. The data trasimission mode and slot allocation were

Abstract: Concerning the load imbalance of nodes in Wiz
transmission algorithm was proposed based on dynamic
analyzed by a tree link model at first. Then ihc node performed frame slot allocation based on slot requirements by using the

relationship between parent and offspring i the tree topology; and a sequence mode for reception slot and a sequence mode for

transmission slot were given, so as to allow the node to be more ordered and receive packets sent by the other nodes in less
interference channel, reducing waste of time slot and improving utilization efficiency of channel slot. Compared with life cycle
extension algorithm for WSN based on data transmission optimization and reliable data transmission algorithm based on energy

awareness and time slot allocation, t

increases by 42. 8% and 51. 7

simulation results show that the network energy efficiency of the proposed algorithm

respectively, and the average lifetime of the nodes extends by 1. 7% and 37. 5%

respectively, the energy efficiency and network life cycle are optimized.

Key words: dynamic tree topology; mult

0 3%

S F R B AR G 2k A% B 28 ) 4% ( Wireless Sensor Network ,
WSN) I RE A, AnFR B W Al | shfb g st ) ad i i
ARG B RE SRR, YN AT RS
B KRB R BIE I R R BN E , REM RN
SFEMNEHE, HESHEMEREAERMEERRIEFER,
T HLACE 0 28 R B0 H A5 2 48 P 48 7 o FIRCRAT TR R R R
BB, T EAEARG R O R ok B AR B RO B R
SRED—MLRuW T H, Y WE R R RN, FERERHAEM
PR EER IR BB PERER RN T, I, 22 AR S
R MR I 2, @l VAR B R Bk R R M %W
FIRRCR . MGG E]— B ) R BEE w0 1 B
P, A RO R A IR A R AL B N AE PR

75 H 85 :2015-04-09 ; & B H #f :2015-07-13,

slot assignment; Wireless Sensor Network ( WSN); data transmission

TEZE{ R 3 ) £ T8RS 9 2% o, 4] 00 A 56 M 2 A 0

T Al Fe A T e Sk oty ‘—ra 4=[6] \I/P—ru_‘—:li‘li-,:k
)‘ﬂ, IJ'—'J\FEFI%’IJ:%(II«\A”)QJ:EF)QHJ'I/\’ 1y o HRKXTF]

AR, 33X B YT A S B ARTBAR IR R, AT 75 P 4 ey R 43
MR, FEE B PEIE . Hdn: SCHER[ 7 148t — b B AR Rk
P4 s RPN IR BB , S AT RS LR, SR A
VB /NI B A A Se AT A% S B 0 ALK R P 223 A
F L B, W A A 5E R 43 Bt MAC (Media Access
Control) {518, 7J LAAG MU PR FE WY K A, KRR BRAGHEBA AT
], SCHR[8 142 —Fh JCLR AR I 4% v i KAk ) 4% 75 i 1)
BORRE M MEE R W T HE R A e ol 5 A R 4R R B
BBt T — IR e BRI R, R X R T
YRR B EA R b Ok £ B AR Al B BR R, 1
BAN W AR AR, SCHR[9] 48 L B A M 4
Agent $OE /M KNG , B L R Bl Agent HiAR SEBLAR E T fik

ES T AT & BRI H (142102110088 )

EEE (1972 - ), B, e T RIS, ZEBIR T AN, REL977 -), 5B, MEEDEA, YW, 3 4, ZE26

RIS EHUR S BAR


http://www.joca.cn

% 10 4

IAF A THEREIY SRS RAREABRNERBEER T X 2859

MA ( Moving Average) 3| %% B BV B PR I R AL TR 1 Y
TR, W B , BB 8% R I8 T I 4 P LR TR B T B, KR AIG
THIEAFR e R AE. SCRR[10] 42 B T HaR L wm it i
(I TOLR AL AR R 4% 119 A i JH B S B 0, B e X T4 e %
SRAS I E AR I T AR B R RS R P RAR
TAF LA R 5 R SE IR 5 A AR T R IR, B
ERTR R 2 B RS by NP X R RR, AR
fERAT B B M BIE AR o SCBR[ 11 ] 4R B F &4
M TCLLAL AR R4 R B G s s B R T 5
B8 7 %5 4 (Identity-Based digital Signature, IBS) i) R A1
T B4 B 75 22/ B8 L B 5 % 4% (1dentity-Based Online/Offline
digital Signature, TBOOS) J5 52 , i il # — 25 KA I 8 FIak
/D W% T A5 ) 2 2 1k B UE B ) DR 42 s BB AL SRR . SOk
[12] 42t TCLR A% 1R 4% 0 4% 1 T B B2t SR SR B B2 43 T By T
BRAERE: , B A HEAE i 77 2R R B Y )5 91 o 4 i A
BRZa G — 0 R B KR BRI P B o SRE I A i 43 i
VFAY RUTE SRR AT 2 U8 R SR 3 M 2 (o B HiE , DA T 2
1B F R A T

DA TCER 15 RS W 45 SR AR M S B A W AR S I RE AL
RN P 4 A= i RS O TR A AR K M1k s ], S B2 AR iRk
W 2%t RE R BCR A QT A5 d, R SCIR Y T 2T 3R
FE 2 B} B 43 IE TO A% RS I 48 s AL i B v

1 RANSR

1.1 REREBFMEER

PR MR R ERE B, 45— ML T A AR
TR RAUR— R . MPAT m IA T A6
BRI P, X PR R < BB AR S R AT
T2 MR H . — T SR R Y IR
i3 2 B BE R R AR BRI . AR —H AR
XD BT B — AP P AT AR R R S
TR KA T FEMAE B BT R, BT NEE — e
AR, T AU HAE PR TR AT T R, BB
NS e BIANTEIR] 1 BT iR i) R S8 BRI v 455 1 A
5 BT ARAETL IR A RO A& i AL P, BB S8 AR, G S 2
HURY RIS AN R S 1 T A, T 2 53 T R Y
TRA2 SHRBTFRNT R Mo, A BB B LIRS
RE— MR E R N 2 7 4 — R, BT AR
HE TR e e e B D AR T AE T2 ol T3 G 3E
ToERSRAR Z MBI VB B T s, AR P Bt P AT

A

Bl REERREE

O tersgs
- R

1.2 #FSHt
N7 I (AR AR P 4 KA A, AR SCR TN T ¥

2

H, FomT 5 i BNCR AR

AG) FRARBETFH R WEF M RES;

pi BN R, i B AU 5

c(i) AT T TFWNES;

dy FOR AU R 2 B B ES AR A R R AE
HIR R L, d, = |, - 1 |

EX1 BRI E B, BR—DPREE—
R B 9 AL i 4 B ) ol 2 o T B R PR, — S T S 48
RTS(Request To Send) F1 CTS( Clear To Send) REMLHY T 4H
&8T5 Z IR SE I vl FE OB A5 a0

EX2  HE—W, BRI Super-Frame, SF) £k
RTBRECH B S, R e - R E R LER A
BB B T S A oA S B e e R K
H, — N REITR SRR BT R AT DL A R R A R
HBEEENC S0~ atiE A,

EX3 AR T EMRLS T AT MRBEER, SN
T, FnE R R AR, AG) TR TR A S
() S BN I BN H A s i B A b T R

n= ) dy (1)

R,ARIT

IY:,/ = ) T’/ + A 1 2
kE%,i) v+ [AG) | (2)
JEY  ERTE X3 ATA:
T = d,, = (d, +1) =
EEA(D) EEAD)

k;_)dﬁ+ Z)(l) =k;_)dﬁ+ |AGD) | (3)

kEAGE

Hr
dy = d,+ Yd, = Y T (4)
K ks;i)jszi ) Y I; . gy

kEATH) kE)

HEH R (4) RAK(3) PRIFTERA(2) Mz,
FEHER 1 H, Y T, FRY R TR IR R A,

kec(i)
|AG) | BT RN T RIR |AG) [ EIEE M HEIE R
B T0 FR p, AT ELAA Mok i H B Bt IR ok i At
BRI
#w2 — ML o WEBRER 7, AT
T,= YT, (5)

e}
JER] R AR A, ERA SRR
A4, HILIERTER (2) H | AG) |BF T K i B o, 43¢
TLLBEIR(S) RIS,
2 HAMEINSHBELE
R B 43 B ( Frame Slot Allocation, FSA) B8 —4 SF
R 23T, 25 TRl 43 = AR B L FEARFR T _E AL T
FF, WA PATHIBR A B X T A A Fu, ad By
BT IRR AR R, R E T o i S AU R e K
SR EE T I — FTE B . X FE4 P Ee i


http://www.joca.cn

2860 3 5L R

%35%

=R, A RIS AR BRI = WE mod 37
FREMBR S, IR, PRI IR
B T A R B BRS, BI04 50 = A gL — AT SR
B 30 P BR #0 , — N5 R ZEBR B 3 + 1 R BR 41, 55—
T RTERE 30 + 2 AR 2,

X F FSA R ELHIRL T, AN 2 SRy e vt ik B ASE A T 1 4
1955, 2 A9 5 3 iR B B I, ot oy TR 1 A4t S A A
IREFRRIRMIBTBR, 5 EFR R AR ER, B AR R
OB B R R PR 2 v T A 1 RT3 IR SRBRICR &%
FHG RROERE 1 NPUTR &% B O REEE 4 AT
T AN KERER S5 ARERAT RN 3 Akt Bt R 1 i T
TR AT 30 + 1, F R #1 kR 22805 T 2E4
Ho, 5 002 BT 2 AT SR B ORI S 3k T8 SRR 1 At
Rk &% B CEER, B9 S BRE R 30 + 2, R F R IR
#2 M R R T A 3 (U B O MOBR Ak 4 A
A E I AT, W R 34, fH IR B #0 R A HUE.
A BRATICAT &« RSB PR # = IRBE mod 37 i 2R 4 sink FEEL7
AT, TR TR S BTRCR MR, e IR E R —
ANFEI o L6 WA Bt XoF- 40 B0 B 9 A o, ) ik ) 2 W A S AT TR %
AR BREL, 45 5@ — M Fh, FSA L FFIA A SF 8 B4 Ay it
MR , Y —MCR AR EAG S X By 5935 s Al 1
TICERA SO AT SRR B ME — i, DU 2
O F B A 5 325 B0 B 1O ST o 3K 2 e — A T e B g BT ok 0
R BTA i, — BEXEE A © DU R E—4 7 L aBe i E
REBILIR % A B B, WU R T 45 2 M S b, 8 0 it LB O
FLASRH o

g | 1| 2
BBE

3la] 567

012[o12[ 012|012l 012] 012] 012

St

B2 E TR AT S

S[31  FEFSAREH WENHE— RN THA
B RIS IR PR B

B —DHREN T RSO TTRE ROR BILR
TR R, I B LTI T RREE A O/ (A3 4 5
() R FL A ( BICSRTY ) RO BT & T, — A BR7E 3
A 3 W J2 TR TR , BeAh B AR R IRTE TE B A N AE e
Tun AR, A P IBR IR B

5132 fEFSARED WER2ME - THA
B 2R — R

W TEFSA YL PR 2 BT AR AR BT
ZL Wik, 3 ELAUE F H T A R ik — R B H
L3, 5 o S PR BR #2 SR BEAT B A& 4 ZEX AR DL T, T
HY AL S, FLGRBE R 1, AR TR TP FT R T B #1 T R B
38 o N DR e EL BT A 4 U a5y i B BB E M Ra 40, (it

—ANIFBR (BB #0) RHRER .

5133 EFSABPD IRERT2HWAASIRFEM
g

PEH WNFNREN 3R AEENTAE
W7, %1 R RS BR #( (0 + 3) mod 3) RHATHIRA LT, EH
TRBER §+2 B Ao FRRT B #( (3 +2) mod 3) %% & Bl
BB, I B HIRE R i + 1 MRIas SCunfl R BR #( (i + 1)
mod 3) 7EH A HWIHAER #— 5 R s R R B =1
AT LAF  — A R (i +3) mod 3, (i+2) mod 3FI(i+1)
mod 3, IKAHEA BB E IR 20

##3 HAEMEEITRN SRR, IR R BRECE
T FSA H:h ] F(sink) K

F(x) =k2)< le(x) |+2) (6)

HEHA ”E:,.%?I’Eﬁl ~ 3, AT AR

F(x) N, + N, + - +0) * ;Nk (7)

oV, FRATRE kI SR,
Fv) = 2% |e(x) | ,;x)fc<x>|=“2w<|c<x>|+2>

(8)

ARG IR A ASCA] DIE R S 3
RYEHEIL 3, FSA BEEA TR R IR B8 T — LR B, 0 T
FOMR FSA BB , A SCHE I 1 —FioR i 2 T35 K B i B
43 B ( Demand-based Slot Allocation, DSA) B & A
B R BRAE K, 4140 B RS IR 1% 2 B 1 IR DN HidR
BN AL IR B A0 B X B T % I BR A5 K (i B 4. DSA
BEETI UL BT T FSA B ki[RI A, DSA B35 A FR 1l
WHE AN RIETT X, O T B R B &
EAEE B ], BT DU 4 i — N ME— 1 i B R
EBVEEAT R T R AR R R T T 3 AR 2
ATBR . DSA BksE o — MBI BRI 2 B BRI P I R4
P BRI A, X oy =AY I B 20 PC fRT A6 T BR R R 5 A
TLURFRARAE T B, DR B B Bk B AR AATY SR R A R RO 2SS 5

WAL wrAesH i mgE Lol DL 2 de e st b e ok el ah Ve B
BT, BARAIRNAE B TP LAY T WU 392 0 1B YR o

3 ETHRFRWIEST &

A RN IR R — R B —
A RERAIE B C BB I EAA B ORI R
WRIEHES 2, SF1E— MG RIW Il i T3 BrA 7 LA
PR KRR

&
1=l"&‘)

SF=1,= Y T (9
kee(v)

AR |, AT B — R A BT = 1,0

= kz(_)r,; + [4G) | (10)

QR R R R TARRE I — I A TS LA
HEIS 2, AR SCAT LA M35 AU TT 4R e 158 115 i
BRI K T4t 1R T ROKE I B0 B 2 8k iR
AR B TR s — W S BT R R K
SRS BERRE—ME B ENC R, BEMERE R 0(n) ,n


http://www.joca.cn

% 10 4

IAF A THEREIY SRS RAREABRNERBEER T X 2861

FoRPREE,
Hi%1 DHSHEM,
1) TFor node i, slot demand request message (7%, | A(i) |)
2) IF node i is not a leaf THEN

3) Waits until it receives (7%, | A(i) |) from all its children
4) ENDIF
5) IF node i is a sink THEN
6) Node ¢ calculates according to Corollary 2
ELSE
7) A leaf or an intermediate node
8) Node i calculates 7% based on Corollary 1,
9) Node i sends (7%, | A(i) |) to p;
10) END IF
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