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ABSTRACT

This paper describes a virtual instrument system with faulty sensor reconstruction mechanism based on
personal computer. This system consists of sensor control board using 16bit RISC machine, error signal
reconstruction algorithm based on principal component analysis and auto tunned GUI interface according to
the attached sensors. USB module is used for fast communication between PC and sensor controller. To show
the veridity of the proposed system, the proposed system was applied to the developed sun tracker with 8
solar sensors.
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Fig 1. Block diagram of the proposed system
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Fig 2. Block diagram of the sensor control board using
MSP430
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Fig 3. Software structure of the proposed algorithm
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Fig 4 Developed virtual instrument system applied to
sun tracker
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Fig 5 Error sensor signal and the reconstructed signal

IP6L AMFolnEe] REE M) idet Al
AdlolElo] Wt AFog 2AFE PCE9 GUI
Aeso]28 vebdct. AMAARES oj| A
A7t B2 EQqerte] etk 2 AAe) g GUI 3
Aol Aoz zHH TUHY Hrh

fiFe

=

w
P
B
b
B
s
&

2%6. PC2] Windows8ZAo)H 78H GUI
Fig 6. GUI in window O.S

< 2FAE BAVSE M A
9L s A sgoen, 7HdA

Z AN &g JEHo|2E A3 AMAoJREE
At PCe AMAAR=Z HoleE A4
7] %1% B4 Protocole A8l A¥34) 1
I LHANIZE BAYF YdnYSL F& 2
F 4dx AEdeleE A 2 Qo A
AZ g 7198 AMAE=E MSP430
MPU¢| 12bit 8ch-& 3] 4A S d8vz, B
g Aol it LFAM HE: L LFAS BY
EE & PColA Labwindow® Alg3sle] 728G
GUIE 53 89 9k PCot AAMAolnet &
A2 USBE 2}43le BALEEE BH o] &8
N5 BAR75E 71 7MAF AolAade 7)
£o) FMEAEZVI 715 BFEd 715ES PCz
SA FSoEH dolEe A, B4, Ao 5L
EE&HoE YUY F A& JHHAEZ A2He 3
48 A HALeH, 4R Bt du Ao
N3 THu LS @Fo] Hr1Fe Axwe 72
g 4+ Qo

it

Ha
1ok

a

[1] AKandaswamy, CSathish Kumar and
T.Vamsee Kiran, "A Virtual Instrument for
Measurement of Exporatory Parameters",
IEEE Instrumentation and Measurement
Technology Conference, p1255-1258, 2002

2] £%%, 9¥E, “LabVIEWE oj43 AF
FEA L] dA g FHY, HGAEF
3] 025AF et 3], pp762-763, 2002

[3] Ricardo Dunia and S. J Qin, "Joint diagnosis
of process and sensor faults using principal
components analysis", Control Engineering
Practice 6, pp. 457-469, (1998)

{4 Qin, S. T, Yue, H, & Dunia, R. “Self
-validating inferential sensors with app-
lication to air emission monitoring.”, Ind-
ustrial Engineering and Chemical Research,
Vol. 36, No. 5, pp. 1675-1685, (1997)

(51 B4, c14F BEE " USBY dHides
Al2de ttF B ZREE FE, dd
Az, ABY Alsz, pp2l5-216,
2002

[6] User’s Guide, "MSP430x1xx Family", TEXAS
INSTRUMENTS, 2000

- 314 -



