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Intelligent Instrument: Principle, design and Applications
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Y. Applied Optoelectronics in Agriculture

Overview of the intelligent instrument
research at HAU
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Why study instrumentation?

O Sir Humphry Davy said, "Nothing begets good science like the
development of a good instrument.”

O The core activity of science involves testing hypotheses through

measurements, and measurements are usually made with

Instruments.

O Refined instrumentation improves the quality of data permitting a
wider range of samples.

O New instruments open up whole new fields of investigation, e.qg.

scanning tunneling microscopy and lasers.

O There will always be a need for scientists with the specialized

knowledge required to design and construct instrumentation.

O Anyone using chemical instrumentation will benefit by knowing

the physical and electronic principles of operation.
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It is rather common for people to say the dumbest things
because they do not understand the physical principles behind a
measurement nor how the instrument works.

- not realizing that most instruments need to be calibrated

- not thinking about the how the measurement is made

- not knowing how the numeric values in the computer were
obtained (analog-to-digital converters often have a poor
accuracy and can change the frequencies of a measurement)

- not knowing that a high signal-to-noise ratio was probably
obtained by using an electronic filter (they distort peak shapes
and positions)
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Key Design Considerations

- quantitation and qualitation have different measurement

- single-application instruments are often simpler than general
purpose instruments

- complex samples require either a separation step to simplify the
composition and/or a high resolution measurement to distinguish
among components (as an example, GC/MS)

- trace analysis requires instruments rugged toward contamination
(an instrument that doesn't contact the sample or is easily cleaned
between samples)

- sample throughput influences the time scale of the measurement
(fast signals have more noise than slow signals)

- automated and manual instruments have different design
constraints (reagent addition, sample manipulation, etc.)



CAAOR

|

Assessing Analytical Sensitivity

 selectivity is the ability to distinguish among sample components
* the detection limit is that concentration yielding a signal equal to
three times the noise

 sensitivity is the slope of the calibration curve

 sensitivity can be attributed to three components of a
measurement

€® molecular sensitivity (molar absorptivity, fluorescence quantum
yield)

€ instrumental sensitivity (spectrometer resolution, fluorimeter
source intensity)

& method sensitivity (extraction efficiency, reaction efficiency, sample
size)

®theory can be used to help increase the sensitivity of a
measurement by identifying the parameters that can be optimized.
» sensitivity and selectivity are always traded against one another

e an increase in sensitivity does not necessarily improve the
detection limit



CAAO




PP CAAOR
\»-vn_.! ‘ w
i3iL73 %405 B 3d40?

Sy

ke o L B A A A M B F(HAm)E,
ANABEBEGRME. EX. SH/ P A4QAHLE
EHR, EN—RRMGEGHEA

7 M BT ITBFE BRI LR WA G L 4
LA% T 8atm, R EHiT60TT14.




(4) . MR B ELRHIEULK ‘4
BREse “@dHR
NERELG “25TT"
ARE$G “B4 2”7
ERAFHNG ‘e
> fER%ESHRA
> A/ DEFssE AR R B EIGR N ESH
MEESNETE
> MAMBSsEY 2N
> MARNARAS R LR (SOC)
»LabV1EWEEBFAIEER
> NBSBSHEN




CAAO /Q,
|

HFHOR, JCRFHRORNRE 7 V&R AR |, 0
, TSR RN R HR, EEFRRRIZIE
7E,H\EL+§¢ILEE1¢$EI$M¢F SIS | (EALIERRR IR
LEs  FETEE—E ’éﬁb SIRRESD , FREBTE. Tsa\
tMERIFT— UG R ——ERE(G RkER.

BReE RS EIMRE BB —R R , WERkERHYA]
T T IRITAISZI,




wscs Y

MG BEH KRS LAOARAREFETEL, SHFTE. KA.
MARA. BARGRGHE oS RFLEER RELFhilite T4 K ERALE
b hHEMAERBEAAREABEA X AALIN T HEEZTHGROMP &t
, KhAETR&GAA R,

AMAERIDELG $H MM, |[EEEI451. 22 TR ARE
o#E(STIM)ZE, SAANEATAEAZIRALERENMAE RS 4 ¢4
ottt o, RIEEEM4SIMAHAZREGEZ AN, ABAERED
A W %4 AR T S o5 R




‘p
BARRGS A E RS (S00) F
B A SR BT B — A B

HE N TA4 RARA XN E RSP EANRAANE R (R & E
X&) HENKXERVUATHELMXLRE. R R NBRENE).
DSPEVRBNY "BMNExnRe , EEEAXERGHB <R
#HEN, PTEALEINVBEOHBRXRAG, LAALELEHE
NneBE BBY, FRUUEATFTENXER, TEEAMKYH
ndhes, RELAHGENGBERRL, HAGRLHE iR
BHEXLRAALLERL SN,




[V,
R ERF(SOC)ARREEHE RN R K EEE
HIREITEE £ BN RIS,

SOCHIZ L BB EIR BN NABFRAEFR / Tik
ERRARIBIR) R ERERAE—1 SRR |, E% T XEPCBIRAY
T RARBRR ITAE ; SOCELATIEEIP(Intellectual
Property) AEMRRFEFFIRIEGESHA.

£SOCETHR |, IZTEENNABEBIECH , MaE
Mt ERREHSEFINEEEK | EIFEMNE RN
CPUI’EI??*I]EE?WEWE’.‘IIPWF*EHE XEREAR LHIRT
sHFHERMERS | MR T&ITHEE , SOCKEERFLITHEAR
SHEEGHEITZN | XIFE— N2 EEEIE,




CAAO /Q,
|

FTENRMLERNNSEHREZR, KEMREPCI{FLEBHIXHE.
R RINEERARITAIRZE.

NI (National Instruments) AF]19864F1& it RILabVIEWI. 0, 20034
AZEZE|Labview12. 0, HERNEMNHBBARNELZRE.

B AL RIZES B RNEMERER, SR FNES . BERE
v B S R FNBURE R RINEE

RV SEREEAPEN; HEEHERL; IERAMEHRESE; &
ZiInee. MRTAEL SR FRGEBEHMIEER; SARKEREER
(1—2%F), AR4FPERK.

REHAMNES




F 6 & i 13 4 K

fEERERA. BERANSERRS ZRA , RSN
BASRSRE | ZBEIMERCAME ( ERTEA
EEwmETN, RMERITL@ :

*ERENEEE LN , SSRkEIREN. intEEHISEIEZHS |

*RPZICUIRRE |, 15 ﬁﬁ&%“ﬂ*ﬂ’ﬂ]ﬁhﬁ%ﬁiﬁr g
2L, EPMESEEMER, FREE , MEIE , XEEAKE
SRFFRMITESS.




CAAOR
|

0] 5 -
(1) BB N FEEREEHSEZRNVIER LA
(2) BB URERIENMARX
(3) HAREREINERLR?
(4) Bae B FRABRTHLERZAZ M ?
(5) MFRUAEHE T8 TIE U AN TG BN E BRI E R A7




