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A Design of Transducer Interface Protocol for
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Abstract

Context awareness technologies are based on efficient sharing of environment information of
ubiquitous sensors in everyday life, and users require this awareness technologies to get quality of
services. However, the application has been restricted due to its varieties of sensors and many
different methods of commumnications. Therefore, IEEE 1451 standard has been published to
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interface between sensors and network layer. But it does not connect to a middleware because

IEEE 1451 is for transducer standards.

This paper presents a transducer and application interface

protocol which connect to the context-aware middleware by defining a protocol to obtain context

information using XML. We

have implemented a bridge health monitoring system and

railroad

monitoring system in which different sensors and users’ application are used to prove the efficacy

of proposed interface protocols.

» Keyword : Transducer Interface Protocol, Context-aware Middieware, Structural Health Monitoring
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Table 1. Modules of context-aware middieware

Module Running Based dependence
Control Thread Independence

ul Event Depend on Control
Notice Message Queue Independence
Awareness Message Queue Independence
Database Message Queue Independence
Log Message Queue Independence
Application Event Loop Independence
Agent 10 Event Loop Independence
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@)
<Type ldx="1">B | (c)
<Value Size="1" Type="UInt">Chafinel</Value>
<Value Size="4" Type="Float">Volt</Value>
<Value Var="1" Size="4" Type="Int">Val</ Value >

(D) (E) (F)
SN N N

</Type>

A: Data Type ID F : Ulnt - Unsigned Integer

B: Data Size (Byte) Int - Signed Interger
C: Value Name Float - Real Number
D: If Var is ‘1", The number of DateTime - DDMMYYYYHHMMSS
data is not fixed String - String
E: If Var is ‘1, It would be each UString - Unicode String
data size in variable data Bool - Boolean
Binary - Binary Data

T2 4. A8 H2 IS 23t M|
Fig. 4. XML structure for definition of context information
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Fig. 5. Communication method between applications and
middleware
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Table 3. An example of data request for applications

http://127.0.0.1:8000/RealSensorData.xmi?Hander Type=48ch=2

H3AE 127001904 A= de mESdolA 4%
ERQl, 1Ela 29 Ade) AAzE dlolElE XMLE 8383k
Z, ARt T ae njEolE HTTPY GET WS o
§3le] Fag XS A3l deoleEs 243la, Fasit
™ POST W22 2 XML #24]9] slo|elE Hgsld toJHE
2431,

4 ASA Z233e| | mE oiSoie] SE ol
Table 4. An example of middeware response for applications request

GET /RealSensorDataxml HTTP/1.1 200 OK
Accept: /%
Accept-Language: koKR
Accept-Encoding: gzip, deflate
Content-Type: application/xml
Accept-Charset: windows-49,utf-8,g=0.7,5q=0.3
User-Agent: Mozilla/4.0 (compatible; MSIE 80; Windows NT 6.1; WOWB4;
Trident/4.0; SLCC2; NET CLR 2050727, NET CLR 3530729 NET CLR
3030729, Meda Center PC 60; .NET40C InfoPath.3; Creative
AutoUpdate v1.40.01)
Connection: keep-dlive
Dater Wed, 20 Apr 2011 21:59:35 GMT
<?xml version="1.0" encoding="UTF-8"7>
<RealSensorData type="4" ch="2" TableNo="4">
<Destination>0<Destination>
<Group>0</Group>
<Source>1</Source>
<DateTime>2011-04-20 21:59:32</DateTime>
<MilliSec>75</MillSec>
<lobe>17820</lax>
<Channel>1</Channel>
<Value>1567.334</Value>
</RealSensorData>
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Fig. 6. Context Information processing of middeware
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Table 5. System environment for experiment
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CPU Intel Quad CPU Q6600

RAM 2GB

oS Windows XP SP3
DataBase MySQL 55.11 for Windows
Middeware Context Awareness Mddleware
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Table 6. Sensor type and quantities for a model bridge
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Sensor Sampling Rate Channel
715 MM 250Hz 3Ch
PZT &ZX| MM 250Hz 3Ch
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Table 7. Definition of data type 3 for ACC sensor
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Table 10. Definition of data type 14 for ACC sensor

<Type ldx="3">
<Value Size=“1" Type="UInt">Channel</Value>
<Value Size="4" Type="Float™>ValX </Value>
<Value Size="4" Type="Float™>ValY </Value>
<Value Size="4" Type="Float™>ValZ </Vaue>
<Type>
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Table 8. Definition of data type 4 for PZT sensor

<Type l="4">
<Value Size="1" Type="Unt">Channel</Value>
<Value Size="1" Type="UInt">Cnt</Value>
<Value Val="1" Size="4" Type="Float">Value</Value>
<Type>
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Table 9. Sensor type and quantities for a model rail

Sensor Sampling Rate Channel
7T MM 5Hz 4 Ch
IS MM 5Hz 6 Ch
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<Type ldx="14">
<Value Size="1" Type="Unt">Ex Temp</Value>
<Value Size="1" Type="Unt">In Temp</Value>
<Value Size="1" Type="UInt">Humidity</Value>
<Value Size="4" Type="Float">Voltage</Value>
<Value Size="2" Type="Uint">lllumination</Value>
<Value Size="2" Type="UInt">Acoeleration</Value>

<Type>
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Fig. 7. An experiment of bridge health monitoring system
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Fig. 8. Comparison between real sensor data and web monitoring
data
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Fig. 9. An experiment of railroad monitoring system
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