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3.7.4 The Uncertainty of Measurement
TaailsnAULAIN199189 UAN uncertainty of measurement Ludan1nuawas
n1s¥usearievtifinig euwiey (Calibration Laboratory) sanvisaziiudervunes
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HesdJuRnisdinszifaanieliRenlangldusnisnwusvsenialsdedmunniu
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Uncertainty of Measurement : YN18ID Al LU UTHANNTALATIIN
Weawull dsenaazu audue 'wﬁmmummﬁm (Standard Deviation : SD) %38
daerndaiaeiinatuanmiamsiidenudliliflasansssumiizes 1sfiazrinag
Anmzd M?@T'ﬁﬂf]ﬁtmf]:ﬁ&uj A9 Uncertainty 1e9n1stiaszsfazidiunasuannilade
Nanee] aEng 1w

- N7 sampling Jusendnenns sampling @1atianTsilasulasaes 199
QLAATIYY LU N3LAA degraded AHLIANTIadaLae L

- Incomplete extraction

- Matrix effects WAL interference

- Contamination 1914N"19 sampling ¥38NN9LATEINAIDENS
- Environmental condition

- Personal bias TAALAINNIEAN

- Uncertainty mﬂmﬁq, [AREIZEN

Instrument resolution

Measurement method and procedure
- Values assigned

Incomplete definition of measurand



AURAULUNITATUIUAT Uncertainty
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N19ALIAN Uncertainty Usznevudaedumens ATYIIN 4 Fumenmdn dail
ﬁgumﬂu% : Specification
MuuAsazidsaTes 13Rasdalidaaudnazinesls uwazdnatials
azlsiiAandadlunisdaring waziidaruuaiiazfesnnguezlsing Tnadaudy
?WLUﬂUﬂgumuﬁﬁliﬁﬂu (Standard Operatng Procedure : SOP)
mum’au*nz Identlfylng Uncertainty Sources
Tunnsiaz mﬂm‘wmmm Uncertainty 4% mmmmawumumwj Tu
NILtILMTAT e s nau s dunaud mmm{l
- AN9AUARaEng
nTLFTRINARE N
Certified Reference Material
s auauLsesile (Instrument Calibration)
NN9LATIET
AUERIEERELRITY
NNTIIENTUNA
- mauana

WURAUNS : Quantify Uncertainty Components

ANUIUMIAT uncertainty TULAAZTWAD1
{T’umauﬁ4 : Calculate The Combined Uncertainty
N19918NUAN Uncertainty of Measurement
A1 Uncertainty of Measurement AN19971811 3 ANTEUL
e  Standard Uncertainty (u)
%'menmmﬁmﬁmmummgm 1 SD mnma’immzﬁ

certified reference material




Combined Uncertainty (uc)
W uncertainty san8wnduseulunIzuIUNNIAAET 39T
LA3lunn9AuInIMNAY Combined Uncertainty 1#iaanldmnu
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Expanded Uncertainty (U)
Lﬂum'ﬁﬁﬁmmmmn Combined Uncertainty qm&’hﬁ overage
factor (k) IMEIAN k = 2 RezsUANNEasL 95%
nsTiazsnELAn Uncertainty @x'%um;.jﬁu%umu‘luﬁ%mﬁLm’]zﬁﬁqﬁ
FupatAen M lfTaanisuirdagaainnisvin repeatability H1AWIMUWY Uncertainty (u)
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muwi 5 deyaniinisns:orefouvuuni (Normal Distribution)
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Standard Uncertainty
Standard Deviation
Coefficient of Variation

Mean

LL@»ﬁ’]MWﬂﬁﬂ’]ﬁ“ﬁL\‘l [AMEIZRN fﬂfﬁﬂ’] uncertainty A1n certificate U84
memuuj mmmmmm MGRELE mummmumm mmmvﬂu combined
uncertainty (uc) GINN mﬂumimmmmw miﬂ’)ﬂﬂu 1%%%@ bb 6’1\‘1 mwimumi
mmﬂmw\ﬂﬂw N2 [ﬂﬁ‘ﬁﬂﬂﬂu muN'auhlumvmummmmvu ﬁ\?l&

A3 1 Up vl = Kk xVu(p) + u(@) + ..




oot

k {pq..)
= Combined uncertainty UBIAN y
= Parameter
o = Standard Uncertainty 984 p
Uy = Standard Uncertainty 984 g
K = Constant
LQJE]VL&] Combined uncertainty WARRINNIATUITUNNAN expanded uncertalnty (U)
Tmﬂmm Combmed uncertainty ﬂmmﬂm Coverage factor(k) "Nm k Hazwiniy 2

mvmummm@uu 95%

Expanded Uncertainty (U)

True Value
+
Bias
+
Nonrandom S Systemic
Variable Deviation
Deviation
Analytical Result = < +
Aberrant
Sample Bias
+
Random Variation Random
Deviation Deviation
+

Mistake

nwi 6 1 AvdodeRbwarionisiinsiAlGTun1snn Uncertainty




quwiuldidn uncertainty of measurement Wi NNNTAANMINLLARNNAN
Inaccuracy WAY Imprecision YBRENTALATIZH FININ

Uncertainty of measurement

Trueness of Measurement Precision of Measurement

| '

Closeness of Agreement between Closeness of Agreement between

Average Value and a True Value Results of Measurement

i ;

Systemic Deviation Random Deviation

' l

Expressed by Bias Express by Standard Deviation

nwA 7 1 Avd998n1S31ASRIBNAY uncertainty of measurement

amnuannisdnesiuil azwiulddn awnsnazihdayanldainnigin
method validation lWdUABKNIIATIEH accuracy 1AaIN1TILATIZY certified reference

material $191818°] AT 11U 20 AT WAINIATUIUMIAT % bias ABATNIUANFIGAN

true value AmuFesay WXaNAUTUAAIUINUNAT precision IBIRBNITILATIEH
(Repeatability) AN1andlUAN CV 1iNeHNNNANUIEUAN uncertainty of measurement (a5

Uncertainty of Measurement (%) = Bias (%) + cv x o .

n
(Total Error)
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