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Abstract:  Since nodes near the sink burden the data load for nodes far away in wireless sensor networks, its
energy consumption is higher and easy to form the energy hole. In this paper, for cluster based heterogeneous
wireless network in which the node with higher initial energy as the cluster head and nodes with lower initial energy
as common nodes, the study proposes an energy hole avoid strategy by working with unequal cluster radius. The
core idea of this strategy is that the cluster radius near the sink is smaller and cluster radius away from the sink is
bigger, so that more cluster heads with higher initial energy are deployed near the sink, and then weaken the impact
of energy hole, so as to balance the energy consumption. This paper aims at mitigating energy hole by deploying
fewer nodes under the network lifetime constraint, and gives the detailed calculation and optimization method of the
unequal cluster radius values. Theoretical analysis and experimental results show that the strategy in this paper has
greatly improve the network lifetime and performance, and can be a good guidance for deployment of
heterogeneous wireless networks.
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TSR A (L4 SR g 53k, v LIS Bk 97y N — AR AR I { 90, 971, Fa, .., 983 LA BB SRS RO AN 4
N( ). 11 2R IE I 75 380 ) 8% 5 iy T 90)> 1,3 Bl W e FR I M 500 38 77 5 T LUl A2 I3 FH 1) e SR AR B SRASH R 5 Sk 4
BT RIFA - R m A, B AR AR A AR M AN BN R D 900= g+ e T _BTHIK SR AR AR, H RIS
B — N T I0) <IN m LLG BTG 15 148 98 30489 42 B FH 1) 5 SR 3K I U AT T 248 SR A3 1) Nn(970) 11 B
VI A 35 A I 75 SR 1D 5 /N A7 Sk T AR Bt i Skt I 1K1 90, 921, 90, ..., 9k 28 T € X NG () T i) B Ky Y
48 T5 . NI ISR T Qe vF SR B S 0 ) ORAIE S 75 SR IR SR DA A Sk 5T R A Uy .

L L MNS O W20 B S A, PSR R DL R S 5 L R F W00 55 oy 7t 2 SR SR e Sk
R 190 28 5 T 17 min(life(ng)) > 77 LA % Sk 45 RO K AR 10 3558 07 S o, 9, 9oy, IR} IEI L R=90p+2 90+
29+ 4298 UL SN/ min(N,) =ng +nZ +nd+..4 0+ 4+n)

Step 1. let %= 92" 1 97 I HIEG %1 b BN (R
E,

E].

If I{9)<Ithen %5 3| step 7 BEATHAR. LI T A5 2 97 2 5 K ) 9o, T35 K 9%,
oW T Al AN G N HT ) R T
Step 3. KHE LI AT R — AL 9% 1A E B sink AN [R) PR AR R AR B,
Step 4. A T 95,4 2 5U(14) 15 B [ #%12 F AOFE S35 s AN S g, nZ,nd,onl,ond BLBCRR S R A
AN, () =nt+nZ+nd+..+n +..+n).

Step 5. let Ho=9te HelyMK ALK,

Step 6. goto step 2.

Step 7. K45 B AL 45 A ) — 2 No(920) BEAT LU, B 6 1 P a1 N(970) BT 0T VL TR 90 A3 16 A I FH 1) e 18 1)
S MBI A AR AR IR B2 T 52 R 90 ST XS L () — ZH.{ 9o, 90, o, 903 0 TSR 76 3719 1
ANECA 152/ R N (7).

Setp 8. i th ne(9%),{ Fo, 91, 9., 9}

Step 9. End

4 HHEEASRRER

Step 2. &4 E, ={p{nR* - 9n I H 8+ pn Il H(2E o, + £,(298,)%) I 5 (97 =

41 RBIFEEE
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W4 2 75 B0 6 78 B R AR B 07 B A KRR RO T 45 82 R B ) 2 AT O St 2k TR A R R
A 0 o A B RS T s I RE R Ee=0.5, 1 A% Sk 1 a5 11 BE 2 X T A0 7 000 %, Rl Ef=3500J.1% B #%
fie B Y FERE Y P (1) S 40U(E LR 1.
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Fig.7 Lifetime of unequal vs. equal Fig.8 Number of cluster head node of unequal vs. equal
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Fig.9 Network efficiency unequal vs. equal Fig.10 Network lifetime per cluster head node
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