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If we don’t express what we know
In the form of numbers,
we really don’t know much about it.

If we don’t know much about it,
we can’t control it.

Lord Willilam Thomson Kelvin
(1824-1907)

If we can’t control it,
we are at the mercy of chance.
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(72.12 = 0.05) kg



Make it measurable !!

We measure to know it better.

Global Metrology Academy
Uncertainty committee of KRISS

Field of Interest

- Quality of Management (2005 -)
Vocabulary in Metrology (2004 -)
Uncertainty in Measurement (2003 -)
Reliability of Chemical Measurement (National Research Laboratory 1999)
Uncertainty in Chemical Measurement (1995-)

Analytical chemistry

* More than 290 Lectures on
- Measurement & Uncertainty,
- Reference Materials,
- Proficiency Testing,
- QMS, QA, QC etc
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Unit
Uncertainty Vocabulary

R IEC
Le Systeme =
GUIDE 98-3

international d'unités /o scom 208 2008
The International ‘

S y S t e m Uncertainty of measurement — ;
i International vocabulary of
£ Part 3: ” ; metrology — Basic and general
O U n |tS Guide to the expression of / concepts and.associated terms
uncertainty in measurement (VIM)
(GUM:1995) ) /1
) } .. Vocabulaire international de
oeruce demesis — métrologie — Concepts:
z:ﬂ;;; rg;‘il';f;{?kmreeaw de iipcerbituds de ; : fo nﬁment.ﬂux;et generaux‘ et
¢ ¥ termes associés (VIM) :

© JCGM 2008

S| 2006 (8t Ed.)

VIM
GUM 2008 2007, 214 ed.
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FAO/ WHO Food Standards

g International ok
ISO Organization for =8 World Meteorological Organization
"'"-"'T"'"'F Etﬂﬂdﬂi‘dllﬂﬂﬂn - V Working together in weather, climate and water

fntarnatianal Fedaration

af Clinical ':arrcm!'sfr)-
and Lpbarotary Madicine
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=2 20

o &, Quantity oimoizsbigoz 3712 MallE 4 U, #A0IU
= J_Hl = =82 &, property of a phenomenon, body, or substance, to which a
number can be assigned with respect to a reference

e gf, Value zxetoizo gaid Zaigis 2o 371,

number and reference together expressing magnitude of a quantity

= _ .

° = cx:-l %I:, Measurand M ed 10 Sh= 2, quantity intended to be measured
= _ _ _

o« F A, Measurement ol s 22 ag02 15ts BE

process of experimentally obtaining one or more quantity values that can reasonably be
attributed to a quantity
°

=AM Z I}, Measurement result

S =

SHHEU RFOHE = 2te &0l st 2 information about the set of quantity values

being attributed to a measurand
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E2== cl=LF? & 00k ofLf?

Regulator vs. CEO
(mg/kg)

10 ———————— 4[ ________
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Sdagdl =8

Jun

A
SHEWUS JI=U Z2AME = Y= 532142 SH0I0,
= Bl = = () DG ohlE
Traceability : Property of a measurement result where by the result can be
related to a reference through a documented unbroken chain of calibrations,

each contributing to the measurement uncertainty

Aad  2MH5E BOHAX Se nAEo
= Ol —

i AA L

=,

=S T : =& BAS LIEIWE mHel0Ig
Uncertainty : Parameter that characterizes the dispersion of the quantity value
that are being attributed to a measurand, based on the information used.

KRISS #zzzysapaa



JJM

Ji

Guide to the expression of Uncertainty in Measurement (GUM),

=8 &L TEEAE 1993, BIPM,IEC,IFCC,ISO, IUPAC, IUPAP, OIML

2008, ISO Guide 98-3

=HDYHO 2 QASO| B35 : Mot U M3

1o

Il
0t
[Ihs

M
0

I
0¥

=



Quantifying Uncertainty in Analytical Measurement
(tI=SEHU A2 ST AHlb
EURACHEM/CITAC Guide, 2ed, 2000
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Traceable measurements

Unit:

Ancient Egypt

cube

Modern World

meter (SI-System)

Primary or Reference

Measurement Standard:

granite cube

gauge blocks/laser,
Interferometer

Working Measurement
Standards:

wooden cube

micrometers, vernier caliper,
etc.

Application:

manufacture of stone blocks
or pieces

control of dimensions

Recalibration period:

each full moon

according to frequency of
usage

Traceability:

local

International
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Using reference, before measurement

Against assigned value, after your measurement
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From a training course on uncertainty

Errors and Uncertainties ¢)

¢+ To physicists and scientists the term error” s
interchangeable with ~—uncertainty’' and does
hot have the same meaning as mistake'.

+ Mistakes, such as “errors’ In calculations,

should be corrected before estimating the
experimental error.
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Range of true value (limit of error) vs. Uncertainty

1st ©

0 2nd
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One Standard, One Test, Everywhere Accepted !

< NMIZt CIPM &2 21 - E 4 HI Z(CIPM-MRA, 1999]

_ 2R =S IHIED AASEA 201, 1999-) g B =Jt

oo

mESPIE,
Al 1Sy

[ — R} B =}

CIPMI= =S & 2]), OIMLI=HEEZ A S]],
ILACI=HIAI& A A Z S 2KI)
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