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LI Guo-Hua LI Jian-Zhong GAO Hong

(Department of Computer Science and Technology . Harbin Institute of Technology, Harbin 150001)

Abstract In a wireless sensor network, congestion problem not only causes packet loss, but also
leads to delay increase and energy consumption. Most of the existing congestion control algo-
rithms for wireless sensor networks seldom concern the combined problem of data compression
and weighted fairness. In order to address this problem, a greedy piecewise constant €-approxi-
mation algorithm, GPCA, and a novel decentralized congestion control algorithm WFCC are pro-
posed in this paper. GPCA approximates a subsequence using a constant and guarantees that the
error between the real sequence and the approximation sequence is less than or equal to €. In addi-
tion, we prove the optimality of constant e-approximation in theory. WFCC not only mitigates
congestion, but also guarantees the weighted fairness among all sensor nodes. Importantly, we
give a lower bound of weighted fairness metric 1—(10¢/9)? where ¢ is a constant and 0<Zc<Z0. 2.
We evaluate GPCA using Intel LLab Data, and the results show that GPCA has great compression
performance. In addition, we evaluate the algorithm WFCC in a 22-node wireless sensor network
by TOSSIM. The results of simulation demonstrate that WFCC achieves high throughput and

weighted fairness (above 95% on average).
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congestion metric
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Z A, B

Y (D =rQ G+ D) rlaGe.
j € child (i)

T FRATSr sink 55 g AEE sink Y S il id WECC
BEE— DR s 0. BB AT FETE
3k sink 5 5 E RGBT R AT R A

(1) AE sink 5 @ B940) 4 SR A 1AM R 36 3R
S E R ri (R =1y s w, Fl rig (B) =1y * sw; » H
o W) AR BE B B R AR T T AT A — A S A
] R BB AT SR FRATTRE T R B 2Ok i
B—REAGT R —RERAZT AL
Wig WECCHIEES 1 KW R (HFE TV ) ks
Frmf AT . O FE AT W20, BIES k-+1 A J5 5 1 IF
LRI, 8 R EE 4 (D5 1 MR/ #
d () >1, W5

rP(k+1)=r, *sw; * Factor, 4)
Har,0. 9<Factor, <15 Factor; =0. 9) M i
BT A d GO =<1, 5 Hr
r?(k+1)=r, *sw; * Factor, (5)
H, 1<<Factor,<<1.1(ZZ¥ % Factor,=1.1) k14
A B Y G+ D BYE T FATTHEEH 2 53
BC 25 @ M%7 s AR S e T — A JE )
18 SR R AR ik TR LRI AN F
o (D=7 (k+1) »w,/sw, (6)
rdvaCk+1)=r (k+1) «sw;/sw; D
HbhWa g AR EF T A H sw=w +

D0 sty ri, (e 1) I3 2 A B AT 56 1 T

JE child (i)

riha (o1 B35 52 B2 38 3 4% — T 4 (sw,, 1000/
rin CeA= 1) ) 45 LR B AL Y S 3, 99 A5 AR ) X A
Bl ALY [ I 279 5 IR X A LS L i R] A
W & e+ D X BIRATBA L ri oA DA
1000/ 7 (o4 1), Z R 18 TinyOS #:4F R 5 F &
oA RAEEBOE e, X REX T R ORI AR
B £ AR 2N 1 3 o3 T 2 B B R #7520l
YRR HAETT — A JE 0T 1 R A 38 R i 6 i 38, @ #5
TR BT 2R AGIRA T AN A R
D, D =r8g e+ 1D Hor &y e+ D 3158
WO PR AW B AL R ST R 5 AT .
(2) sink 5 5 0 & ] AIMD(Additive Increase/
Muliti- plicative Decrease) 1y J5 32 2% ¥ 17 ¥ A A4 £X

ri) (k)5 E w; e rg KN i (k)<< 2 w,; * 1o

1<j<N 1<<j<N
Sy B A B Y R 2, X o Ch 1) 3 AT 0 4
A7, Hatk R .

rO (k+1)=7r" (k) +AddFactor,
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Hop,AddFactor™0 (L5 v AL I 28 K /N & - — ik
fEL2r 5r DRI T #5000 = 3 w0, + 7,

KRR ZE X Y (k4= 1) (R AT T el Y L A
KWF

rY (k4+1)=r (k) * MulFactor,
Hr,0<<MulFactor<<1(SZ55 o — i 7E[0. 9,0. 98]
W EUED AR PR 7. R Y kD AR, K
K L2 b A T 45 719 4 O A 4% 11 0540 BIAE o
T — AR &k R, AR R .

Pt D = et D sy | v

J€ child (0)

/H\:EP’ Z SW; = E u'_,,%)\]—ij j‘j%‘)ﬁ 0 E/‘J%Z%

JE child (0) IETEQN
A H AR E (D —#.

AT WEFCC BIETES e+ 1 RN
YRR LA T

Bk L UBUA R UE A0 ZE 4 o k.

I w; v sw; (1<i<N) , ri?’ (R) yd (D) NumO fChild () | =

0),AddFactor ,MulFactor,Factor, s Factor,
it s i (B DAL ra k1) (G € child (1))
/% N FRN S BE . NumO fChild (D F AT S i
FNT R/

1. if (NodeID!=0)

2 if (NumOfChild(i)!=0)
3. if (d(i)>1)
4

i (k41) <1y » sw; » Factor, 3

5 else
6 r? (k4+1) <ry * sw; » Factors ;
7. end;
8. rin (B+1) < (B+1) s w, /5w s
9. for jE child(i)
10. ria (R+1) <71l (k41) * sw, /sw; 3
11. end;
12, else
13, i D —rQ(k+1);
14. end;
15. else
16 if G (< D w, +r)

1<j<N
17. 0 (k+D<r® (b +AddFactors
18. else
19. r) (k1) <1y (k) » MulFactor;
20. end;

21, for j € child(0)
22. rda (k1)< (1) « 5w

g SW; 3
€ child (0)

23. end;
24. Output 7, (k+1) and ri, (k4+1) (G € child(i)).

e WECC Bk B — D N AT A 1Y
B A R 8 2 ML A B 4 B B SO
7 53 IWE R FLAE A i B 0 R SR S A R ik A, HOA
ran (k1) /w, =7l (k41D /sw; =rQa (k+1) /w;. X

FEAMT e F T 5 IAUE R VL 1 8 AR T
B I ASUAEL EU A9 2 SF Hb 43 BiE 265 A1) 3k R 358 8 SF- 19
RO iE 5 2 1) B AR T 4 R B AL S 3.
TPBEAE Z 5 PSS 43 B v 7™ 4% IR BH. R T FRAT]
T AT AR A s Z 5 TR T AL -8 43 #
5.4 WFCCEXEZMENH

F A5 WECC S3EAE— A R A i3 A7
it FIGE {5 2 2% k. DA T 0 B30 i o w0 e — A T
WM, WECC BIEFEBAT S R AT oT/r IR
DU 2 B A Hof «<<8=1612.6 J& 35 FH — Ik
P ChA-D Y Gn A1) FF 75 /) 09 52 38R 5. 2 /&
FEAHHA toen A oo E TG 1 2 RS RAE s T/ 1o — M
/NTF 1000, £E TC LR AL B A5 W 4 A% R 10 s B
£k 5 AL R 1bit 2] 100m 8 A7 11 #E 1 fig 1 ] it AT
3000 452245 L4840 WOR T T 28 b X s B )R
FEAABIA IR AR . 817 WFCC Bk it &
TEAH AT 4. bR T 15 F B B0 A7 A1 - A BT 75
M)A AN BN 15 A4S A/ T 60 5.
Xof — B A% B 2% 5 (4N Telosb 35 Sy B N4
IR FA) &0 AR SZ 1. AT E S G R B Ik
(38 {5 2 2 M s o AT A AR A0 FRATTR A R X i
FEGB AT B P 2E 15 B Gswr, 1000/ 7 (k4-1))
1 6 B A 00 3K, R C A5 B T 4B Rk
T A AR AR U B X A B A 2 R AT DA X A
T At Bea i 3 28 50 0 78 51 I A 52 IR R
(R EICHIE A5 i o T B 00 B A 1 26 £ 8 3 4 7 B
AL FRRI AT, f WFCC 83k T /5 i #4038 15 B k.

6 M FEESSH

6.1 MRATFHEE

RIS o AT B T A ) X ) B
PEAS [ LA SR BEAS [A) ) 45 05 Jr 286 A% Ik e A — ML B
AT SR AT T 2 — A S b R P A IEAU(EL. FRAT
DA wo, 2R 7 5 0 BOIEAUE. B HD 20w, >w; TR
114 B2 B AL B[R] P sink 5 sS4 0Ok B 99 88 1 B9
MEH PR TARB YA MENEHE P, AW
1500 (BRI AP & w /w,=P,/P;. T &
A FIOIMAL LV FRATE A SCHRES 1—FE 2
PR, RSB AT

(30)

N
) =, =0 HD )y, >0

N> P
p—1

Syrayz e

€))
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L
&

Hor N R G I 2 1 2% vp 15 i B XY v, A

Hrf,c=|Factor, —Factor. |.

ST SCERLS T i B s e R T e TP, 5 w , 1 LA . m@ LG R 6) A Al
XH TP, RK/RFER] M AW sink 5 S 8200k B 19 o 0 w; V . Wi
rO (B =ri" (k) —ro'swl'Factor,,,'_ ,
S p BURAL BBL Y TP, /w, = TP, /w; (1< < i S
N = p) ST 5 (8) IS5 T R 1, B ik 51 =row;  Factor,,
TR PAE. 2 TP, /10,0, TP, /w, = JUHm € (1.2). Wik LA
0(1<<j<<N,j#p .= (8 M5 T H/ME 1/N. riz"‘i‘:“—r’(“]‘iu(é)§|Facz‘,orl —Factor, | <cr »
LB R TIAS 2 - e e 2 I ’ l<i i<N
HET R (8) AT AT M A JE 11 1A A AL —h= ‘
ST A Hp,c=|Factor, —Factor, |. HEEE.
M0 (e D (e T M (e T 53 XFHX@ WMEREA v, Ny, +
=2 ’Z; ST ) Ay RS 5, G 1N
N M (p>(/e) T Sy s sy s Yy AV s Vi1 e Y )<<
<2 Z ) Sy sy s sy s Vp s Vpi1 ettt IN)
— 5 </ﬂ>‘(lz) Ty OV RS M ALK T 3 A AL —
N2 (2= ) (1) Ay, >0 H v,
6.2 ﬂu;m/\:]:'l‘iﬁ’*ﬁ‘ (2)Ay,<0ﬂ0<yp<yo
A HAF R, 8k
T FRAT G LA E B 5] B A HAE R, (3)y,— EZ% 2%
Ja 2k TG R Sy =>1—(10c¢/9)%.
5| 1E 2. %)ﬁi*uj j@ﬁ%ﬂﬂmﬂlﬂﬂ"JE%EZ/l\ﬁ? ,ﬁ\:q:‘vyo:bz/hl» 52:23}/‘9 01:23’/-
I\J_:T,)ﬂ\ﬂﬁ . . JIFP iFr
{ - IE. HE) A
Fom(R) 7 m(/’)<u’0 1<i <N,
w; wj
Af =Fisyes sy oYy TAY s Y10 s IN) = F (Vs ya st s V1 Vp s Vpr s s YN
o)+, T A0y f )
- [ s Y ;py] o (y/ Z;’y) I [(yp+Ayp)+b1]2 o (yp+b1)“
N[ty +(209;)" ] N+ (Do) ] NEw Ay Fee ] NG+b)
JFEP JFp
:[(y,,—l—bl)—O—Aypjz(yi—f—bz)*(y,ﬁ—bl)2[(y,,+Ayp)Z+sz
N(yi+bz)[(yp+Ayp)2+sz
LAy 20y, (G +00) 1 +6) — (v, +00)°[(Ay,)* +2y,Ay, ]
N(yi+bz)[(yp+ﬁyp)z+sz
7([)Z*bf*Zblyp)(ﬁyp)z+2(blbz_’_bzypibfy/)iblyi)Ayp
N 4+b6)(y,+Ay, )" +b,]
(bz—/)?—21)1y,))(Ay[,)2—21)1(y,,erl)(y,]—bi)Ayp
_ by (10)

N (y,+b)[(y,+Ay,)" 40, ]

HT b, — b (b, + 530 — (b + v, +
N N

26y, =D v — (D)) 0. B R () iy, +
i=1 =

b, >0, b, >0 FIN(y:+b,) [ (y,+Ay,)* +b,]>0.
e AS <0 M HEACY T 3 A2 —mor.

(D Ay,>0 H y,>y.

(2) Ay,<<0 H. O<y,,<yo

3y, = yoﬂzyj Eyj
/H\:EP ayo—bz//)l.

— 2, Yp —

Tt

IR L A 0Ty =) = Yma (1=p=N), U
AN f B/ NME [y,
P b Jl AT —

i ¥ %j/72:23/?,[)lzzybf,yp+l)l>0.

JFP iFp

# 0 =00 y;=0G#p, 1="j<<N). LA} y,>0 H
Vo= Vomin = Venax » AR ROL. A7 0y 7 0 1 R 3E5 HI
Yonin01 =02 = Yinax D1 5 B Vi = 30 = Yima. F W5 PIFIE
DLAIHT (1) 25 Yo << 0 << Y » W G BE 3 00 0 X
V2o <<y < Yo » BT LLUR A (B S 50y,

= ymin E& y/) - ymnx
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BEHH v, = Vo s BV v0 <) << Vo » TATAT LA
AEE 08D v, BB ) = Vi s XV, =30 s BATTAT
DAV f 1 38 5 3 I s v, ELE Y ) = Vi BX
Yy =Ymax (2) 25 Yo =Yin Y0 =Ymax s Wy =3, = ++0 =
YN YVmin = Ymax -+ m#E AR Y Yo = yminﬁ‘zjﬂd_ SIES
30 €L NTAERF vy = Yo s WA 35 = Yoin 3, - X

Vo= (P € LLNTH p#js p0) s A3 >y, >

PFJ

Zy/ yrl 9El] y0>yr rrrrr ‘:jy():ymi“%EVﬁ& Y=
ey
Yo =""" = VYN = Ymin = Ymax- ﬁiﬂﬂ%ﬂ’ﬁ Yo :ymﬂx}ji
SEIS 31 = = = YN Vi = Vi Uk

TS LA H O W f TR,
SE T 5] HE

SIE 4. W12R 0 <y =y, = Yuux (1=p=N),
MO fHFRAK/ A+K) B f = 4K/
A+K)* Hi K= v/ Yuin-

. BAES 1AL Y BUR/ME S B
VP I=p=N BEFH v, = yu BHE ¥, = Y R
S = Lain B s Yoaia T Vi BB 54 e ﬂl N—m,.

R IAE ST AT my =AN (0<<A<<1) , K= y,/
ym;n.)rlﬂ
fo— L1720 Vi + (N=m0) yuux I* _ [A+ A=V KT
" NImoyiw F(N=m) yio ] A+ A—DK’
, K 2 o K 2
S A-K (Aritg) OBtk
B ) K* \ K\
A=K (A =g ) (1+K)</\ &1
—K’
A r )
b =AM € (e ) AT
2
(I_K)<A+ﬁ>
fmin: Kz
A+ (A o
K* K
1K, (Fe—itiog)
T1+KS t
K 2
_7K—1.<[_K2—1>
T K+1 t
K1, —¢+< K—1>2+ 2K
K+1 —  K’—1
_K—1, 4K _ 4K
“K+1 K’—1 (K+D?’
b S AR =t = — o €
—K 1 B K* K
(KZ*I’K > Mﬁﬁ ;{mmimm+K2_17K+1

Htfﬁ%$ﬁaé§?. i,

FEF bvE g | BEAE S, FRATTAS BT T 0 E B
EE 2. WEREANTUKX O S fulE M TE
HiT M A J 30 00 A2 P B U
Sfu=1—(10c/9*,
Hr, c = | Factor, — Factor, | < 0. 2. Factor,
Factor, 53 5 3 2 (4) F1(5) H (¥ i 8 5 1 48 3k
¥

EH. A S, (M) Z
H1 X (9) AT fMTE‘ﬁj\JﬂHT% K
s, a0 7
NS, (M)

(/)
““(k)(1<p<N) |

fM:

o5 # 2 AJ15
M »

1S, (M) —Sy (M| <> | m®)
k=1

p

é\ Smin(M) :SN (M) 7('M7'0 ’ Smnx (M) - SN (M) +
cMr, J]'JXUL VpalﬁpﬁN,ﬁ
Sin (MD =S, (M)<S,,.. (M),

(\)(k>

‘ <cMr, ,

i (R)
XSy (M) = D122 = Factor, « M + 7y 0. 9M

h—1 WN

r()vﬂl Smin(M>20' 7M"<>9ﬁﬁxﬁ VPJSPSN»ﬁ
0<Suin (MD<S,(M)<S,..(M).

Sinax (M) Sw(M)+CMr<)
,
Sun (M) — Sy (M) —cMr, ~ 1 JLUNEs ]

é\KJW:

B4 W] Ay
= 4Ky 4
M= ’
(Kut+ 17 KM+ 1 +2

Smax (M)
Smm (M)

B S
Kyt 42
M Ky

S\ (M) +6M7"0
- Sv(M) —

HWHh Ku= >1 BOIEE:

f ‘M Z

4
Sy (M) —cMr,
Sy (M) +cMr,

T Sy (M) +cMr,
SN (M) *CMVO

L cMr, -,
=1-Ls and"

N Sy(M)=>0. 9IM «ry il fri=>

+2

1—(10c¢/9)%.
TIE ke
. B TPEIEH AR T TS, VD —S (VD | <<

D) Nk
P (B)  rem CRD | g e 1 L
1 wy WN

S, (M) =Sy (M), it SEPRiZ 1T B fu

M=

k

1 52 PRIz A5
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AEAR W i 1 H R R 2 B e 45 P R S
Hoal LA F).

7 KIgFSHT

R AT E A Sk 5 W B0k GPCA MR ik
WFCC fyEgE. Hitp, A1 A Intel Lab Data® 3
KrgeAvk GPCA B E 45 #4045 ; /£ TOSSIM E4F- &
T L5 H R B T R i 2E 7 A
PCCPM HEAT T b 52 56 o A 30 5310 WECC 11 fig.
7.1 Ei% GPCA BTN

h T GPCA W) 45 HERE . AT 45
AMERESE bR HE SCINF .

EgxE. HALST o/H, o n 53 G e e )y
IS H IR S i E AR T A A .

EHEIFEIRZE. SumOfAbsoError™ /n, H
SumO fAbsoError™ JJ R 1k B P55 v DL B i 48 %)
{2 22 0 RN o S AR 7 30 K R

T 43 A S 0 ok R 3R 8 1 GPCA 1 P gL
551 A e ARERL T AT GPCA 7L HR
Bs FRYISATIERE 5 2 H AR e BIEN LT K5
Bk GPCA TE il g s B iyistrrEReE.

Kl 2 hH3E GPCA FE i 1 Fisf7 i H s 45
LU I 2 0 {158 2 Bl 1% 25 B e B A I . X L
FATE A E A Intel Lab Data Hr5 & 1 RAEM
i 10000 N30 EE £ . 1 2(a) iR 25 5 e ML 0. 05

9

8-

7+

n/H

6.

5.

61.04 0.05 0.06 0.07 0.08 0.09 0.10 0.11 0.12
€

(a) L4t

3.0
§
K=
;2.5-
E
€3]
o 2.0t
-~
=
S 15}
£
A
10 1 1 1 1 1 1
0.04 005 006 0.7 008 009 0.10 0.11
€
(b) V¥ 2 0 % 25

B2 AT e BB GPCA TERE.

BaF) 0.1 B, AR B ARG B, 5 DL L Bl A 1R 25
e PR YL CRY e MG R4 LB Wi g K. M e=0.1
B R 48 4 F 7. 5301, KRRk A T 4 19 17 i
FE A 8. B 2(b) iR 255 e ML 0. 05 i3 5] 0. 1
O 35 4 XA R 22 AR IE . MR 2E R e N
0. 05 #3451 0. 10 Bf, - ¥ 26 Xf i % 25 L 0. 01253
HEIEF] 0. 02515, ¢ UL AT WL 2y 4 X 1R 25 5 B R
WEZ R F 1/4.

B 3 WTE e=0.05 &M T, Bk GPCA L
AN A TR B s AT s A PR AR 3 HE R AT i
F %4 4 Intel Lab Data 35 5 1~10(F 5 5 %
Ao TRk L B A% IR D 45 H R SR T 10 000
A B 3(a) HAE e=0.05 &R . & GPCA
TEAAT 8 BB AT Tk B0 46 th. Hop GPCA 1E
W T PR KA 77101 7R AN 1 R
it /N R 4. 3535, BB AT WL A7 T W ) X dsk
R T B AR Al RS A 1 BT W X Sk 28 1. B 3 (b) R AE
e=0.05 MM T ./ GPCA &1 8 Lig 1T
FE A ) B 2GR DR 25 T R 2 47 3 4 X 15 22
/N R 00012215745 45 4 1y 259 246 %) {1 15 2% Ft
7 0.01349. (i B 5 WL, T 1 a5 B4 - 359 24 X 1R 22
FEARAEREAE /4, A1 0. 0125 2478 4k

10
ID
(a) R4t
=X
~
£
£13
€3]
_Z
=
= L2}
g
o
7]
11 I I I I I I I I
1 2 3 4 5 6 7 8 9 10
ID
(b)) FE 2 X {H D 22
K3 2475 m.e g GPCA 1Rk

o1& 2 ANIEL 3 R Bk AN UK B T AR B i e
AR o HLHC 2 200 0 {0 25 i AR T Fe R AEL IR 25 e

@® http: //db. csail. mit. edu/labdata/labdata. html
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7.2 &k WFCC £

FATTH TOSSIM f i 47 452 484 55 50 of A6 9 550 12
WEFCC PEfE. H i, TOSSIM ( TinyOS simulator) J&
TinyOS(UC Berkeley JF & 1 I R A 05 #:1E R
gt L i AR IEL AL RN 4531 A — A B
TH AT DS R A M 46 45 5. B T TOSSIM
B AT AL IR A R ) A L BT LA L G 1R 45 e
B3N TinyOS 9 2078 3% 4 1205 L v
7.2.1 WEFCC F1 PCCP [y X} b 525

TR WECC ik fg . 3 ATTA B i i
(14 s~ 3 238 4 o] 1) A 2 4 ) p s PCCPHY kA7 56+
TOSSIM - & BT L 52 56, T T F AT 187 24 4
PCCP {0 AR, PCCP Ay 1 2€ B it RIAS SC—FE
Nd@D=tP h+1/t (m+1) AHHLP n+1) 2
BUWE N, (=50, 5255 0O B8 A 7 47—k B,
07 Ch+ 1) 52 B R 3R 58 — DB A B8 — . W R i
fiols 2 30 2 B R A AR AR (D) IR B B LB E R
O@) « N, Hd O 15 g F 901 s 880G (2 e8]
AL UK R WAL & AR B R BE AL A A 1 (D
T T A T S N de (O I R A 2E
JERARAER doa (D 4 doew (D) =da (D) T 45 7 3
b7 TR A S B A 1 T R T R
J R RE BT R rig = rdia/dues (1) s R AF B
TR rin =rdoa s w; /sw; s 47 doey (D) >>dog (1) 3 I
T R BB G A rda =base_rate « sw;/sw;.
TESAF (TR 0 s BN AR 1 T #EA, AT 25 R (D
H ) A IV K 2% T 25 R SR AR R A ) BT

0N TR S 56 v, FRATT R A B # b a4
R i w,=w;, =w;; =2,w,=1(1<i<21,i#
3,5,18).

sink

o s Z
it

Bl 4 AR 4% (22 A9 50 1Y il 40 4D

FATHEAT 4 B 2B S Bk 1 sk 2
Prs e 3 1 A DS EONEEEA R 2 4
e et N, WE B PCCP th &%, T, Factor,
Factor, NE P WECC th &%,

F1 MUEXESHIEED
B/ B8

AddFactor MulFactor w W,

WECC (7, =0. 25 pkts/s) 1.5 0.97 0.1 0.1
PCCP (7o =0. 25 pkts/s) 1.5 0.97 0.1 0.1
WECC (7, =0. 30 pkts/s) 1.8 0.97 0.1 0.1
PCCP (7, =0. 30 pkts/s) 1.8 0.97 0.1 0.1
WFCC (ry=0. 35 pkts/s) 2.0 0.96 0.1 0.1
PCCP (1o =0. 35 pkts/s) 2.0 0.96 0.1 0.1
WECC (7, =0. 40 pkts/s) 2 0. 96 0.1 0.1
PCCP (ry=0. 45 pkts/s) 2.3 0. 96 0.1 0.1
2 WHEXBRSHEIZEQ
B/ S5 T N, Factor; Factors

WECC (ro=0. 25 pkts/s) 200 / 0.9 1.1
PCCP (ro=0. 25 pkts/s) / 50 / /
WECC (7, =0. 30 pkts/s) 200 / 0.9 1.1
PCCP (7, =0. 30 pkts/s) / 50 / /
WFCC (ry=0. 35 pkts/s) 200 / 0.9 1.1
PCCP (ro=0. 35 pkts/s) / 50 / /
WECC (7, =0. 40 pkts/s) 200 / 0.9 1.1
PCCP (7o =0. 45 pkts/s) / 50 / /

S R AT EE L 2 D PERESE B« sink T AR
() A kB 5 A1 M 8 I T ) 6] B S5 36 OB A
X 2 D PERESR R,

sink 5 A ik i 2 AR sink 7 BN E]
FEWOR B A S EOE o B 5

AL AR OHE) fu R FIR. fu= fox=1
IF s AL AR B 5 o = S = 1/ N B AL T
PR 2.

K5 25 7AW IR FEE 2 o =0. 25 (pkts/s)
AR A EE WECC 551k PCCP () ¢ nk & Fl
TR~ B 532 56 1f T A2 Ak 1) % BE A . e 35
i) e SR AR TR R R R R BN o w, =
0. 25w; (pkts/s) Fll r, * sw; = 0. 25sw; (pkts/s).
WFCC #i1 PCCP YA 803 K 1 AddFactor
FIFPEW, K MulFactor 43 5%~ 1. 5 (pkts/s) Fl
0.97. HAZHOKE IR 1 Mk 2 s, i &
B 50s G152 WIE 5 T LLE S (1) B & I
6]/ 35 Jms WECC 9 £ i B A 4 5 76 4. 35 3|
4.5(pkts/s) A TZAR K. KB T WECC 7 £ it
i B IREE ; (2) 725 PCCP A7 nk & i X e rpr, mf
AT I Bt B ) (0 5 0 PCCP 5 ik B 3% i 76 F 6.
X i T PCCP o =5 sUA H1AC Y s 40 28 J 4 K
B AT T PR RS . DA T 50 R A D R D
A 2 3 — 2D 5 0 T R SR R RS R K ik
B, AU I )2 R G L B ST A A A ) 2% A v e
TR A S R LA F] - (1) WECC B InAL 2 F-
PEEEAYERRTE 0. 96 DL b 5 AT BLIR 23 B AH AT 5
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Background

This paper focuses on research for congestion control
problem in wireless sensor networks. Congestion control is
an important problem in wireless sensor networks. Because
congestion causes information loss., throughput reduction.
and energy waste. Therefore congestion in WSNs needs to be
controlled in order to prolong system lifetime. Most of the
existing congestion control algorithms for wireless sensor
networks seldom concern the combined problem of data com-
pression and weighted fairness. In order to address this prob-
lem, a greedy piecewise constant €-approximation algorithm
GPCA and a novel decentralized congestion control algorithm
WFCC are proposed in this paper. GPCA approximates a
subsequence using a constant and guarantees that the error
between the real sequence and the approximation sequence is
less than or equal to €. In addition, we prove the optimality
of constant e-approximation in theory. WFCC not only miti-
gates congestion, but also guarantees the weighted fairness
among all sensor nodes. Importantly, we give a lower bound

of weighted fairness metric 1—(10¢/9)* where ¢ is a constant

works, cyper-physical systems, database, massive data pro-
cessing etc.
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and 0<Zc¢<C0.2. We evaluate GPCA using Intel Lab Data,
and the results show that GPCA has great compression per-
formance. In addition, we evaluate the algorithm WFCC in a
22-node wireless sensor network by TOSSIM. The results of
simulation demonstrate that WFCC achieves high throughput
and weighted fairness (above 95% on average).
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