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Abstract: A geographical-aware, integrated topology control, MAC, and routing data delivery protacol, called
geographic forwarding protocol with reliable and energy-efficient (REEGF), is proposed to\sat fy these
requirements for multi-hop WSNs application. In the REEGF protocol, by using a network node' with 'coll‘aborative
communications architecture of a dual radio, idle listening time is reduced ﬁlrough sending or listening to a busy
tone in a wakeup channel. When adopting time synchronization, alg\rith.m of WSNs and probability-based
synchronization scheduling algorithm relying on node density and residual energy, network node, in the monitoring
state, is awakend synchronistically with a certain prob§bility during any network listening cycle, so idle listening
time of redundancy node is reduced and so co‘r‘l&istency and stability of the local node’s degree of connectivity can
be guaranteed. When network node transitions o a more active transfer state, while adopting the contention among
receivers and selecting next-hop relaying node, which is a neighbor node toward the destination SINK with the most

advancementybased on the geographical location, REEGF protocol can integrate Medium Access Control (MAC),
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routing and topology management into a single layer, save the resources of each node in WSNs, balance the energy
consumption of the nodes throughout the network, and guarantee timeliness of data delivery. The results of the
theory analyzing and simulations show that REEGF outperforms GeRaF for monitoring and surveillance
applications, in terms of the energy efficiency, delay of average multihop data delivery, and the uniformity of
network node’s energy consumption. Accordingly, the network lifetime is prolonged considerably and increased
approximately linear with node’s density.

Key words: wireless sensor network; energy efficiency; network cycle listening; synchronization awakening;
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TR N PR 5 19 A SIN [ 75 4 30 A 0T 0T 8 90 S T G R A5 T TV 38 M A 5, DT 0 SIV; B RBAE by S At R Tk e

© PIREBEESRAEIISOIT - hup/www. jos. org. cn



HE R PR BRI W 4 5 A SR I R X 2327

FRAT 5719 5 SN(0) MR TS 13,2 53T LDF 5.

RSN R M WA o R4 8 I T S AT T 21 Y A7 388 A 2 1) 205 PR 45 SR T 0, 1 42 P 2% 1 R — > I 5% ot
W B T, BT TG BB ) T, 45 .70 050 SV 5 11 R A e A5 5 J5 36 3215 1 7 RIS, bl 1749 00 SV, RI% 1
W LA 5 BB AR AT WM T 1 — B A8 A AR WT SR B IS ) T, P D00 81, 5 LAY S SIN; — SR AR 1Y o5 1 E A5 i i
7 L PO T AT W 355 20y AFLLE []— A W0 28 AT T 8 T, v, 20 AN RT3 455 10 SING 1 05 T BB AV T P 6 Y TR A Y,
D3 2 A B IR RSN 2 B I R R JIT LR T A R R B A B JR T S AR B A IK Y RSN,
(1) (¥ 5 4. A G, %719 0 SIN; 23 I e R pAA T 4 oA R A A He:
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S-RTRFF &1 S-CTR N EH &, FIFE, 71 & 125 [ 2258 AL W 45 18 — 8 I 18], R {5 38 2% PR A e R 1250 2 )5
Wy S-RTR ¥4 J& 3 AL R4 9715 0, 70 HE i 1R — 428 ) b Bt 4 48 36 Aot T 45 38 F OST 4975 COLLISION #5 2& f5
UK S-CTR {8 BN 2 % )5 0T 81 OSI Hi49 7% COLLISION Rk f B S-CTR 1 B IR sk Ll 172 (fHE
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() DX 55 0 5 2 5 5 S BT PR AL

@ MR 2, 45755 5T SN, ¥ 4] AL 8 R T 4) B AUV R L-RTR 25, & 8 1 & A B A
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359 05 G 8 SN 5 501 T 50 MRS LT A R B i

', =(ANN/mR®)-WFS,/ NP, WFS, =2| lll.%ypiRaarccos((az +(1L) —RY)/2all,)da 4)

i g 1 2 2 i \2 2 i 1 2 i N2 2 i
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Table 2 Simulation parameters

x2 MASHIIER

Parameter Value
Network size 100x100m?
Sink position (100,50)
Node transmission range (R) 10m
Data channel bandwidth 500kbps
Average number of neighbor nodes (NN) 5,50
Average number of active neighbor nodes (4NN) 5,20, 50
Number of priority regions (NP) 4
Initial energy (J) 2
Simulation time (s) 1 000
Average packet arrival rate per node (1) 0.000 01~0.1
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