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A Rule-based Acceleration Processing System
for Small Sensor Nodes

KeNJ1 KopaMa,T! NaoTaka Fuita,f!
YUTAKA YANAGISAWA, 2 MASAHIKO TSUKAMOTO!!
and TOMOKI YOSHIHISA 3

In recent years, various small sensor nodes have been developed to obtain
situations and events occurred in real world. Many application systems ap-
plied obtained sensor data to ubiquitous services. Especially, we consider the
acceleration sensor is one of the most important sensors because a system can
obtain motions, directions, and positions of objects accurately. In general, ap-

plication systems using acceleration data have the following three requirements:
1) a node can rapidly process data without using a large amount of memories
since the amount of acceleration data is usually much more than that of other
sensor data, 2) a node must reduce the amount of data to be sent to a server,
3) systems can easily reconfigure each node with moderately low cost. Existing
sensor nodes, however, do not have enough functions to process such data. In
this paper, we propose rule-based data processing system dedicated to process
a acceleration data. Moreover, our system can rewrite rules on each node with
few bytes data. To evaluate our proposing mechanism, we have done experi-
ments using our rule-based system implemented on our developed small sensor
node called MoCoMi-Chip.
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Fig.1 An application image.
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Fig.2 The system flowchart.
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Fig.3 The flow of rule edit.
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Fig.4 The board layout of our proposed sensor node.
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Table 1 Specifications of our proposed sensor node.
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Fig.5 The format of the rule description.
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Fig.6 A part of detail formats of the action description.
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Fig.7 An example of the rule description.
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Fig.9 Acceleration data for pen operation.
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Fig.8 A MoCoMi-Chip mounted on a pen.
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JL—)L CE®E

0x8b8e | if ( (Accel Z>0x8e)

Oxab8c && (Accel Dif_7>0x8c))

0x088c Send_Message (DrawerClcsed) ;
0x8a83|if (Accel Z>0x83)

0x1c0C TncrementCounter (CounterA) ;
0x8884 | if (Accel Z<0x84)

0x1d0C ResetCcunter (CounterAd) ;
0xc208 | if (Counter_ A>0x08) {

0x088b Send_Message (DrawerOpened) ;
0x1d0C ResetCcounter (Counterd) ; 1}

010 0000 coOoOoooooo
Fig.10 Description example by the rule and C-language.
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