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Abstract

The purpose of web-sensor is to transmit the measured sensor data and the related information to remote user. Since
the user exists at remote place, the sensor information must be trustworthy, and the diagnosis for sensors should be easy
to handle. To make sure of these issues, IEEE 1451 for smart sensor had been presented in the past. This research
proposes the smart web sensor. The proposed smart web sensor is based on IEEE 14510, therefore most of the sensor
interfaces are able to be used, and could realize the smart sensor by using TEDS information. Also it has the
user—friendly web-service by using XML so that the remote user can handle easily the every possible information related
to sensor. This research presents reference model for smart web sensor, and to prove how valuable it is, web-service

using gas sensor is implemented.
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Table 2. The contents of the META-TEDS which will be designed as web page.
Length
3 TEDSID TEDS Identification Header
4 UUID Globally Unique Identifier
Timing-Related information
10 OHoldOff Operational Time-Out
12 TestTime Self-Test Time
Number of implemented TransducerChannels
13 "~ Maxchan Number of implemented TransducerChannels
17 Proxies TransducerChannel Proxy Definition sub-block
Types 22,23 and 21 define one TransducerChannel Proxy
2 ChanNum TransducerChannel number of the TransducerChannel Proxy
23 Organiz TransducerChannel Proxy data-set organization
21 MemList TransducerChannel Proxy member list
25-127 — open to manufacturers
E 4. Globally Unique Identifierel Li&

Table 4. The contents of Globally Unique Identification.

MSB : North(1) or south latitude(0)

The next 20 MSBs : the magnitude of the “latitude” as an integer number of arc
. seconds
1 Location Field &1 : 1 arc second= 2 30m
The next MSB : East(1) or West longitude(0)
The next 20 MSBs : the magnitude of the “longitude” as an integer number of arc
i seconds
2 Manufacturer’s Field Reserved (AA ID7F X3 T 19
3 Year Field The year 0 to 4095 AD JESIp0
4 Time Field x U9l2 T =
E 5 ¥ Ho|x|2 E#F Transducer-Channel TEDSS| W&
Table 5. The contents of the Transducer-Channel TEDS which will be designed as web page.

TEDS Length
3 TEDSID TEDS Identification
TransducerChannel related information
10 Calkey Calibration key
11 ChanType TransducerChannel type key
12 PhyUnits Physical Units
50 UnitType _| Physical Units interpretation enumeration
13 - LowLimit - - Design operational lower range limit
14 HiL imit Design operational upper range limit
SelfTest Self-test key
Data Converter related information
18 Sample
40 DatModel Data model
41 ModelLenth Data model length
42 SignBits Model significant bits
Timing-Related Information

20 UpdateT TransducerChannel update time (tu)
21 WSetupT TransducerChannel write setup time (tws)
22 RSetupT TransducerChannel read setup time (irs)
23 Speriod TransducerChannel sampling period (tsp)
24 WarmUpT TransducerChannel warm-up time
25 RDelayT TransducerChannel read delay time (tch)
26 TestTime TransducerChannel self-test time requirement

Attributes
31 Sampling Sampling attribute
48 SampMode Sampling mode capability
49 SDefault Default sampling mode

Sensitivity (Optional)

37 Direction Sensitivity direction
38 Dangles Direction Angles

(428)
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25 Accelerometer & Force
26 Charge Amplifier (w/ attached accelerometer)
27 Charge Amplifier (w/ attached force transducer)
28 Microphone with built-in preamplifier
29 Microphones (capacitive)
30 High-Level Voltage Output Sensors
Transducer 31 Cment Loop Output Sensors
Type 32 Resistance Sensors
Template 33 Bridge Sensors
3 AC Linear/Rotary Variable Differential Transformer Sensors (LVDT/RVDT)
35 Strain Gage
36 Thermocouple
37 Resistance Temperature Detectors (RTDs)
38 Thermistor
39 Potentiometric Voltage Divider
43 Charge amplifier (include attached force transducer)
. 40 Calibration Table
TE%aSh‘?;a“"“ a1 Calibration Curve (Polynorrial)
emplate
42 Frequency Response Table
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Table 7. |EEE 1451 standard template TEDS of ID=39.

emplate
Select Case—-Physical Measurand

Measurement Minimum physical value
Maximum physical value
Transducer Electrical Signal Type
Select Case—-Electrical Value Precision
Minimum electrical output
Maximum electrical output
Minimum electrical output

Maximum electrical output

Case 0-45

Case 0

Electrical signal output
Case 1

- Mapping Method

- Sensor input impedance

- Sensor Response Time

- Excitation level, nominal

- Excitation level, min

Excitation voltage supply

- Excitation level, max

- Power-supply type

- Calibration Date

Calibration information -

Calibration initials

- Calibration period

Misc -

Measurement location ID

ARRSET e, A4 Hee  gler
Manufacturer’t 24317 data types A8k} A}&3}
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ol

V. A0IE @ HIME of
2 AMH|A

¢ 7tA MM BLEE

Y-Ax= AR Y AL A AA Y FejE shot
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HE AFstedof 3, o] AR A vlojEjg} A
-Folx] 2 ATH ok st} P-AAM= dFA g
AR Al ARE ADEy] witel, 4AR 9 AR
© AMRRE AT 4 3lojoF 3tt). [EEE 1451.0&
o] g3ta] AAHA|9] ALgA A TEDS ARE HL3c}
A, 4AA 9 A8 o] TEDS ARE o] &3t Al
of i3 k& & 4 glom E3t Calibration FIE
7Vs 38ttt

£ dFel A= Figaro gas sensor® ©o|-&3te] IEEE
1451.0 7]%¥F smart web gas sensor Al2®E AAES
1= 0 S 4BFAE o] 83t FAHoZ A

=)
252
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r System - Windows Internet Explorer

==X H 45 # SC H

M6z 91

1@ hitp://control, hosen, ac kr/WebSensar.aspx

Meta - TEDS

linear

[20sec

Menitoring

1000

100

Detection rang=

0 T
80 100

Timelrnin}
Sampling Time 10 & min alarm 500 % ppm
Sensor State & Nomal Mode 2 Alarm Mode

E (52

WebSensor Connect sucess
Sampling Time : 10 min  3tate Nomal Mode :
Date : 2042.03.25 Time : G2:05 Data :

Z00ppm

a3 8 H Mu[A
Fig. 8. The web page for gas sensor using the proposed web service.

POST /Service.asmx HTTP/1.1
Host: control.hoseo.ac.kr
Content-Type: text/xml; charset=utf-8

Content-Length: length
SOAPAction: hitp://control hoseo.ac kr/readTeds

~

<?xml vmlon=‘ 1.0” encodmgt"utf 87>

:/fwww.w3.0rg/2001/XMLS chema-inst
xmns: xs.!;hgg Hverw. w3, org/2001/ XM Scheima
1 "http://schemas. xmlsoap. ap/envelope/">

<soap:Body>
<readTeds xmins="http://control.hoseo,ac.kr/">
<transCommId>unsignedShort</transCommId>
<timeout>Int</timeout>
<tedsType>unsigne dShort</tedsType>

</readTeds>
</soap:Body>
</soap:Envelope>

(a) Request message of client using SOAP

38 9. readTEDS methodel 231t ¢t
Fig. 9. Request and response of readTEDS method.

META-TEDSS} AA MM DatasheetE A &ats
Manufacturer-defined TEDSE B ojF 1 ¢k & A
M= IEEE 1451.0& 7|¥te g 3stm ¢l7] wjiEo,

IEEE 145148 7|9to2 sta 9l g AMe dig
Datasheetg A|F& 4 ¢lch o] FAE sty s
IEEE 14514 7|4t 7} AA Datasheet B E ¥ IEEE
1451.0¢] Manufacturer-defined TEDSE o] &3} A%
aa ok

3 B =59 g-do|AAE TEDS AR o9

£ ol3stof At E AA # mo|x|

ﬁ‘mm.l 200 0K
Content-Type: text/xml; charset=utf-g

Content-Length: length

<2xml version="1.0" encoding="utf-8"?>

<soap:Envelope xmlns:xsi="htip://www.w3.0rg/2001/XMLSchema-instance™
xmlns xsd="hup //www w3, Org/ZOOI/)GVILSchema”

hitp: ‘misoap. pe/">
<soap:Body>
<readTedsResponse xmins="hitp://control.hoseo.ac. kr/">
<readTedsResult>
<string>string</string>
<string>string</string>
<freadTedsResult>
<freadTedsResponse>

</soap:Body>
</soap:Envelope>

(b} Response message of server using SOAP

)

o RUHH
AHE oju] %

Xéa-% A3t ek ol#d BYEY

29 TEDS ARE Faste] Algxte]
Exo] gA *;iﬁl 75ttt B m=RoM e ZyEgo]
Me AEY F718 24 & & QA 893, €9 RE
2 AR ke EESE AlS TR ol SAHUS 9
d2iE £ JEE 39k 28 =E Normal Modeol A
1080t 428 24 do|HE By &

AHgA7E A-dHolAE AFT ) sta AAM
TEDS #Ax¢ ZA dvloleE AFHr] ] A7
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ﬁos-r /Service.asmx HTTP/1.1
Host: controlhoseo.ac kr
Content-Type: text/xml, charset=utf-8
Content-Length: length

\

SOAPAction: "http://control.hoseo.ac.kr/Monitoring"

<?xml version="1.0" encodmg— "utf-8"7>
<soap:Envelope xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xm]ns xsd=" http//www w3.0rg/2001/XMLSchema"”
xmlns:soap="http:/ Isoap.org/soap/envelope/">
<soap:Body>
<Monitoring xmIns="http://control hoseo.ac kr/" />

</soap:Body>
vsoap:Envelup»

(a} Request message of client using SOAP

a3 10. Monitoring MM =2 SOAP &1 24
Fig. 10. Request and response of Monitoring method.

/
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o vRRIg st AFH)

29 102 AH e 3 "ol HRE AFsE 2y
B mA=d o SOAPY 243 $3& BoF1
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Content-Type: text/xml; charset=utf-8

Qsoap:Envelopv

8 B-MulL Yy 0| g o

\

Content-Length: length
<Pxml version="1.0" encoding="utf-8"?>
<soap:Envelope xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:xsd="http://www w3.0rg/2001/XMLSchema"
xmlns:soap="http://schemas xmlsoap.org/soap/envelope/">
<soap:Body>
<MonitoringResponse xmIns="http://control.hoseo.ac kr/">
<MonitoringResult>int</MonitoringResult>
</MonitoringResponse>
</soap:Body>

J

(b) Response message of server using SOAP
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