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Development of Sensor Networks for Outdoor Data Collecting System 

Yuma KOBAYASHI*,  Shigeo GOTOH**,  Hisato IWAI*  and  Hideichi SASAOKA*

Wireless sensor network has been drawing great attention as one of the Next Generation Network technique and is expected to 

make great contribution to the construction of ubiquitous systems. We study a wireless sensor network system to collect various data 

and control remote nodes effectively in a relatively large outdoor area. The sensor network system adopts a radio specification called 

"Specified Low Power Radio" as a wireless transmission system to achieve an economical and reliable sensor network. The system 

offers various essential functions as sensor network systems such as self-construction of a network, collection of data and 

self-recovery using the multi-hop communication technology. The paper deals with the system design and the technical consideration 

on the network performance of the system. We describe the configuration of the MAC frames and functions of the system which is 

followed by the evaluation of the network performance by computer simulations. 
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Fig.1. Transition diagram of processing state. 
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(a) Number of collisions 
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(b) Duration to complete routing 

Fig.2. Performance on broadcast delay period. 
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Fig.3. An example of node placement in simulation. 
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Fig.4. Performance on retransmission delay. 
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Fig.6. Performance on maximum retransmission count. 
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Fig.7. Performance when number of nodes is varied. 
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Fig.8. Node placement model. 
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Table 1. Performance for four placement models. 

93.937.885.2100Rate of success 
routing[%]

309.7192.2115.68.9Number of collisions

0.11.50.70Ratio of unregistered 
nodes [%]

91.5111.3120.7355.8Duration to complete 
routing [sec]

(D)(C)(B)(A)Node placement 
model

93.937.885.2100Rate of success 
routing[%]

309.7192.2115.68.9Number of collisions

0.11.50.70Ratio of unregistered 
nodes [%]

91.5111.3120.7355.8Duration to complete 
routing [sec]

(D)(C)(B)(A)Node placement 
model

1) ZigBee , (
2006).

2) ( 2006)

3) , "
" (2004).

4) , "

ARIB STD-T67" (2000).

5)  802.11 LAN (IDF
2003).

Fig.9. An example of routing result at Doshisha Univ. Kyotanabe Campus 
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