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Abstract: In event-driven wireless sensor networks, many redundant packets flow from monitored sites through
the network and to the sink, resulting in a typical funnel effect which affects event reliability, negatively. Taking
this transport property into account, a differentiated priority queue management scheme is presented, in which the
packets with same event identification are prioritized according to their arrival sequence, and scheduled
differentially. The queue model, packet prioritization strategy and event table maintaining methods are examined in
detail. Simulation results show that the queue management scheme can improve event reliability of event-driven
sensor networks in terms of event detection ratio, accuracy ratio, and event delay efficiently.
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Fig.6 Event accuracy ratio (buffer size=10 pkts)
6 FOFMER AT AR (10 MR EAT)

EHEIR

Fig.7 Event accuracy ratio (buffer size=80 pkts)
K7 PR 07 B4 (80 MR SCIN 22 47)

FHEIE IR RGPS ) T 2o 015 5, 45 2 I FE AR IR 45 R A K 8 k. 45 SRR W1 DPQ A S BLAL
TR A R D0 SG ZA ST 0 75 2 A I S A IR P RE AR 2T 3 PR A B4 BEAL A,

0.6

0.5

" PO —x—
PriQueue —=

4
Y

Event delay (s)

o
W

o
¥

Fig.8 Event delay

8  HAFAEIRA LG

15 20
Sending Rate(Kbis)

25 30

xR

© PEEREES AT

http:// Www. jos. org. cn



A AR T G4 R R AR S AT E AU 125

4 HERE

AT UK B 1) TG 2 A S 190 20t o 5080 A i A L 0 2R P s S 2800 T S AP T S P R ST S AR ST AT T A%
0 BBl A B (0 R K AR TS N N S A . SRR R RS AR SRR AR R A R A
RAPTIEIAT (AR SCOU AR 8 TRl 340 S 0 B8 O X 70 I e 20 (10 A3 EA B B AR S B0 45 R 3R
WY ERES SR 1y 5 2 AR SCIODI G U L, 1% A B BEATL A T A7 2 v <A D) A R A 2, O A 25 PRk S
BOCT 8 3 AR ST b B, mT e W) 44 28 I SR 2 A% % o 7 X U S A0 23 3AL, AR 20 B A oA 4, B T
BRI P @]

References:
[1] Fang WW, Qian DP, Liu Y. Transmission control protocols for wireless sensor networks. Journal of Software, 2008,19(6):
1439-1451 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/19/1439.htm [doi: 10.3724/SP.J.1001.2008.01439]
[21 Akan OB, Akyildiz IF. Event-to-Sink reliable transport in wireless sensor networks. IEEE/ACM Trans. on Networking, 2005,
13(5):1003-1016. [doi: 10.1109/TNET.2005.857076]
[31 Wan CY, Eisenman S, Campbell A, Crowcroft J. Siphon: Overload traffic management using multi-radio virtual sinks. In: Proc. of
the ACM SenSys Conf. 2005. 116-129.
[4] Ahn GS, Miluzzo E, Campbell A, Hong S, Cuomo F. Funneling MAC: A localized, sink-oriented MAC for boosting fidelity in
sensor networks. In: Proc. of the 4th Int’l Conf. on Embedded Networked Sensor Systems. 2006.
[5] Wan CY, Eisenman SB, Campbell AT. CODA: Congestion detection and avoidance in sensor networks. In: Proc. of the 1st Int’l
Conf. on Embedded Networked Sensor Systems. 2003.
[6] Deng XD. Network queue management and congestion control in internet and wireless networks [Ph.D. Thesis]. Pennsylvania: The
Pennsylvania State University, The Graduate School College of Engineering, 2004.
[71 Boukhalfa L, Minet P, Midonnet S, George L. Comparative evaluation of CBQ and PriQueue in a MANET. In: Proc. of the IEEE
Int’l Workshop on Heterogeneous Multihop Wireless and Mobile Networks. 2005.
[8] Kang J, Nath B, Zhang Y, Yu S. Adaptive resource control scheme to alleviate congestion in sensor networks. In: Porc. of the
Broadnets. 2004.
[91 Kumar R, Rowaihy H, Cao GH, Anjum F, Yener A, La PT. Congestion aware routing in sensor networks. Technical Report, 2006.
[10] Huang HJ, Feng SL, Qing LJ, Lu HZ. NS Network and Protocol Simulation. Beijing: Posts & Telecommunications Press, 2010 (in
Chinese).
[11] Chen BJ, Jamieson K, Balakrishnan H, Morris R. Span: An energy-efficient coordination algorithm for topology maintenance in ad
hoc wireless networks. In: Porc. of the 7th Annual Int’l Conf. on Mobile Computing and Networking. 2001. 85-96.
[12] Aweya J, Ouellette M, Montuno DY, Felske K. Rate-Based proportional-integral control scheme for active queue management.
Int’l Journal of Network Management, 2006,16(3):203-231.

B B 325 3% Sk

[L] 75 2 4 R A0 3T, 0 k. TG 4 A Ik 2 ) 8% A B 42 41 B3 3L £ % 4% ,2008,19(6):1439-1451.  http://www.jos.org.cn/1000-9825/19/
1439.htm [doi: 10.3724/SP.J.1001.2008.01439]

[10] B4k A 2R I 4R Bt v NS I 48 BRI B 18 07 B2 A 3T s A R H s iR+, 2010.

(1987 —), F ALVH# B N B4, BoKGE (1973 ), 5, W & HIBE 5T by, 32 2
LRI T 2 e e s A 245 TFFTATIR A 4 2% 8 52 53 I, 6 ) 0 2% o5

© PERREERSMROT  httpy/ www. jos. org. cn



