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Development of an M2M Sensor Network for Smart Agriculture
- System Concept and Transmission Performance -

TOSHIKI ISHIDA™  SATOSHI YAMAZAKI™

Recently, much attention has been paid to M2M (Machine to Machine) systems to combat the rapid deterioration of social
capital stock and to realize a smart society. They consist of various devices mutually connected by wireless networks and can
keep human action to a minimum. Particularly, due to worldwide foods shortages, aging of agriculture workers and shortage of
successors, the international competitiveness of agriculture must be strengthened. So, we are developing a wireless sensor
terminal using open source devices to setup M2M sensor networks which can be utilized easily by local agriculture workers.

In this report, we show the proposed scheme and basic transmission performance in field experiments.
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Figure 1 Outline of a field server system [5].

Figure 2 Outline of an agrinet system [6].
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Figure 3 Basic processing of the proposed M2M system.
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Figure 4 Basic concept of the proposed M2M system.
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Table 1. Comparison the previous schemes and proposed scheme.
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Figure 5 System configuration.

(A) Cordinator
Figure 6 Developed Sensor Node.
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Table 2. List of Components for Developed Sensor nodes.

Cordinator
Arduino AVR micro conputer (AT MEGA328P-PU)

3Grshicld(8] Crystal resonator (SMHz)
XBee(Series2)PCB antenna-type Capacitor (22pF *2)
microSD
1 LCD (Serial type)
mperature Sensor : LM61BIZ

3Gantenna Temperature and moisture sensor : SHT 11 with filter
RTC (RTC-8564NB)
Universal board (80*50mm)
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Voltaic cell : single-three *2
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(a) Inhouse (b) Sensor node

Figure 8 Overview of an experimental field (inside).
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(a) Scale (b) Arrangement of a sensor terminal.

Figure 9 Experimental field (inside).
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Figure 10 Relation between passed time and sensed temperature.
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Figure 11 Relation between passed time and sensed humidity.
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Figure 12 Spectrum Performance.
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Figure 13 Experiment system in transmission measure.
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Figure 18 Relation between distance and communication error rate.
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Figure 19 Effect of multi-hop communication.
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