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Abstract

In order to reduce the losses during logistics of aquatic products and improve the informationization
level in aquatic products cold-chain logistics, a wireless sensor network ( WSN) based on real time
monitor system was proposed for aquatic products cold-chain logistics with ZigBee protocol and CC2530
wireless sensor SoC. The system included a sensor node designed for temperature data collection, a
coordinator used for data upload and ZigBee network organization, a remote management system
developed for cold-chain real time monitor, data storage and ZigBee network control. The system test
under cold-chain logistic environment proved that it could be equipped in the whole process of the aquatic
products cold-chain and the monitoring node was reliable under —18°C. The communication performance
test showed that the node with a —3 dBm RF power achieved a 8.4% or lower packet loss rate within a
30 m communication distance, the energy consumption of data communication was low.
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Fig. 1 System architecture and topology
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Fig.5 Flow chart of temperature data sample and transmission process on monitoring node
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Tab.2 Testing results for received signal strength indicator dBm

e B /m
/dBm 1 2 5 10 20 30 40 60 80
4.5 -51.5 -50.5 -71. 4 -75.0 -85.2 -92.5 -92.9 -99.8 -98.6
2.5 -53.6 -53.0 -73.0 -76.7 -85.4 -93.2 -94.6 -99.7 -99.0
1.0 -54.8 -55.0 -76.6 -80.1 -90.0 -93.7 -97.0 -99.0
-0.5 -55.6 -56.8 -78. 4 -80.9 -92.0 -94.5 -97.6
-1.5 -57.6 -57.9 -79.0 -81.4 -93.5 -98.0 -98.4
-3.0 -60.6 -61.1 -80.0 -84.8 -92.8 -98.6 -99.3
-6.0 -64.7 -65.0 -85.0 -88.2 -96.0 -99.7 -100.0
-10.0 -66. 1 -67.7 -88.6 -91.7 -99.2 -101.0
-14.0 -71. 1 -73.2 -93.0 -94.5 -100.7
-18.0 -75.1 -77.8 -96.0 -97.8
-22.0 -79.0 -89.0 -98.0 -100. 1

25 A Sy TR AR AT 30 2540 o, G 72 A6 T B WA 5 9 BE AR AR
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Tab.3 Testing results for packet losing rate %

R B /m
/dBm 1 2 5 10 20 30 40 60 80
4.5 0 0 0 0 0 4.8 4.4 71.2 77. 4
2.5 0 0 0 0.4 0.2 4.6 5.4 97.0 96. 8
1.0 0 0 0 1.0 2.4 4.4 9.2 99. 6 100
-0.5 0 0 0 1.6 1.8 4.6 26.0 100 100
-1.5 0 0 0 1.4 3.6 4.4 23.2 100 100
-3.0 0 0 0 5.4 3.6 8.4 62.8 100 100
-6.0 0 0 0 5.0 5.0 60. 8 96. 4 100 100
-10.0 0 0 0 5.6 54.0 99. 8 100 100 100
-14.0 0 0 3.8 7.2 98.2 100 100 100 100
-18.0 0 0 3.8 6.4 100 100 100 100 100
-22.0 0 0.6 0 74.0 100 100 100 100 100
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