No.1

2009 1 Industry and Mine Automation Jan. 2009

:1671 - 251X(2009) 01 - 0013 - 04

ZigBee

' 030006)

ZigBee
ZigBee
: : ; , Z4gBee
:TD655. 3; TN925 A
Research of Routing Protocols of ZigBee Wireless Sensor Networks of
Coa Mine Underground

JIA Yurrhong
(Taiyuan Research Branch of China Coa Research Institute, Taiyuan 030006 , China)

Abgtract : The paper introduced development and features of wireless sensor networks. Based on
analys s and comparison of several popular wireless sensor networks routing protocols, it proposed a
ZigBee wireless sensor networks routing algorithm combining with characteristics of heading face of coal
mine underground , which was fit for mesh topology. And the routing s establishment , maintenance and
recovery were described in details. The routing algorithms had some reference val ue to other systems with
ZigBee mesh topology.

Key words:coal mine, heading face, wireless sensor networks, routing protocol , ZigBee

0 1
, , (WSN)
R385/ RS232 1 KB )
:2008 - 08- 12 J
(2007QN39)
(1978-), , , ,2006 !

2 Email : mkyjyh @sna.com



14 -

2009 1

:20

21
IEEE 802.15.4  ZigBee

2.1
(Flooding)

90

“ " (Implosion)
(Overlap) ,
2.2
( Gossiping)

2.3 SPIN
SPIN (Sensor Protocol for Information via
Negotiation)

, Flooding CGosdping
SPIN 3 ,  ADV REQ
DATA
DATA 1
ADV
, ADV
REQ ,
, DATA
1
DATA
1 SPIN
2.4
(Directed Diff uson)
3 )
, (CACHE)



2009 1 : ZigBee

15 -

Source

Source

2
2.5 LEACH
L EACH (Low-Energy Adaptive Clustering
Hierarchy)

L EACH )

L EACH
15%

(2)

(3

3.1

(1)

(2)

L EACH



16 -

2009 1

3.2

3.3

(3)

(4)

Hello

(4]

[5]

[6]

(7]

(8]

Hello )
4
ZigBee
[1] , , .o [M].
,2005.
[2] , ,
[J1. ,2006(15) :68 72.
[3] , .
[J]. ,2006(1) :52 54.

SINHA A, CHANDRAKASAN A. An Dynamic
Power Management in Wireless Sensor Networks[J].
IEEE Design & TEX of Computers, 2001, 18 (2) :
62 74.

INTANA GONWIWAT C, GOVINDAN R, ESTRIN
D. Directed Diffuson: A Scalable and Robust
Communication Paradigm for Sensor Networks [C]//
The 6th Annual ACM/ |EEE International Conference
on Mobhile Computing and Networking, 2000 ,Boston:
56 67.

AKKAYA K, YOUNIS M. A Survey on Routing
Protocol s for Wireless Sensor Networks[J]. HEsevier
Ad Hoc Network Journal , 2005(3) :325 349.
HEDETNIEMI S, LIESTMAN A. A Survey of
Gossiping and Protocols in Communication Networks
[J]. Networks, 1998 ,18(4) :319 349.
HEINZELMAN W, KULIK J, BALAKRISHNAN
H. Adaptive Protocols for Information Dissemination
in Wireless Sensor Networks[ C]// Proc. 5th ACM/
|EEE Mobicom Conference, 1999, Seattle:174 185.



