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to Evaluate Uncertainties in Measurement Results

Jong-Sang Kim*, Nam-Ho Cho **

2 o

IAH T ZAAHY NS A9 F Ue AxeN 2% (Uncertainty)7lde] EYE 2 FA)|
EZIFAS0) 7 o8 AT FEoR "SHEATTARAA(GUM) S 1993del UzslAl =%
g B =RdAe ARY A7) EAshe A ABATE B8 QAR ALsk] 2423 gig &
FeE HR 4 de 2L TEsl] AAEa, GUMAA ANF 2ds AnpiFe] BAHS 2
Al o] BIAF & Se AEE BHEY Hrplyos ZH A AEHoHE o83 AFHTE
Y g9 YA S =sluxal jt EF oleF o|EF FAE ulEloR 3o BIARE HAF & e
AFE =209 drEE AAEkaAl o

Abstract

The concept of measurement uncertainty has been recognised for many years since
"Guide to the Expression of Uncertainty in Measurement” was published 1993 by ISO.
This study firstly propose the mathematical model to evaluate uncertainty considering the
dispersion of samples because the mathematical model of a measurement is an important
to evaluate uncertainty, and it must contains every quantity which contribute significantly
to uncertainty in the measurement result. Secondly the standard uncertainty of the result
of a measurement, namely combined standard uncertainty is evaluated using the law of
propagation of uncertainty, what is termed in GUM method. In GUM method, a
measurand is usually approximated by a linear function of its variables by the
transforming its input quantities. Furthermore central limit theorem is applied to the
input quantity. However the mathematical model of a measurement is generally not always
a linearity function, and a distribution function of input or output quantity is not
necessarily normal distribution. Then, in some cases GUM method is not favorable to
evaluate a measurement uncertainty. Therefore this study propose a new method and its
algorithm which use the Monte-carlo simulation to evaluate a measurement uncertainty in
both case of linearity or non-linearity function.
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HF93k 0.1, 37 0, AHE9
® ATEE(Normal Distribution)
EFHA 01, 97 : 0
3.2 BHZZ AlZzoldof o3t HEFE Yoz
BADE 8= 424 8 x Ade Be =z
6000 000D 0000
o o
2000 4000 2000
[ 0 0
1 0 1 -1 1] 1 2 0 2
'y (% 2 x m'ﬁ F e

0.5 0 65 05 0 0.5

a3 4-2. ZERE Alga{oitol| offt SRR WMHnt

4. 2HZRYE 0|28 E&x MY nE
EHZEHE 0|83 HEE¥Y] P SFRIYAH
2ol wek T2 ool tieRsl tAE + ded, ¥
sRdAe ETEEES o] A S ndsl
A oeT 22 FEnd(GA)e] SEET A
oE A AAE.
Y=X, + X,
2 X, BAH4Y 2Ie us.
- 33100, ¥hivy] 5,
(EZ95} © 2.88765)
WAL CV( X)) = 2.89 %

F4ATe Zrads Asden, dEus X,
A S en Zo] 67K AL WsAEA 2|
Bz AlFHold S A0 A)stn, ] BE
230 ZAgks BA% Avke (B 4-1)3 2o
D X,9 BFHAL0.19 B¢
V(X)) CV(X,) = 1%
@ X,9 EFUAL0.299 2
CCV(X,) = CV(X,) = 2.89%
® X,9 BFHAP} 0.59 4%
L OV(X,) { CV(X,) = 5%
@ X,o BFHA} 19 AS
POV X)) eV Xy) = 10%
® X,9 EFHA7} 29 A%
L CV(X,) ( CV(X,) = 20%
® X,9 BERA29 < A%
L oV(X,) { OV(X,) = 29%
37) (6)9) NEeIA Arke (1¥ 4-3)3 2ot
ANEHo)lA B (B 4-DF 2L FERdor] YyF
X,9 EERHETY] 5L AFAE A7 7k
nel 283 Yo HaEw A= (Skewness)e 42 110.0,
0.01 mvez & W3l flovt EEExe Ax
(kurtosis)= 73k 4%e R4Fa it

X2%  histgram
800D 30

Xi,xa48a
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174 sl A FEEHREE #30E(2003. 1200
Z qlEe] FFHAl glo] GeXH AAle] HFuA}

T B8oln, BEY FEit A RE(LIEI)N
e exg 2l S AT ¢ A

(£ 4-D9] Ao 828wt A= 15‘71‘4 FAHetl
= et GUMERHS Ao o3t 412 73to] Al &g o]
Aol 2Jgh |73 25 olg vehln glen, &4
69] %= F 7K1 Wl g RFERES o7t A
vetdn ok B¢ GUMHRICl o@ Zite] #5Eds
T 2HEE{d o dxe] RFEETRO giyE Fe

& Jehdol et 22 Ae2A 2eHayd o3 &
gx FIAEG 2FE WU 5 e @80l W AR F
aen A=Aty BEx e LXPeld| e o
sol 284 7 S B9F1 U1

webd B2 Feivh Bkl wARlel ST g
e FRE A, B ANE g1 waa, g
e ARG £ e MR B8k Aoz 88
A Fardd g Algyoldrie guRetE =t
o A4 + ASE A7, A

E 41 $82Y Y= X, + X, 9 AlSso 2

At g fEl HREI01 EaAly (B9 AR £ GUMRIES| 23 (BF £ 110)
L TE L g EERUT A5 w= | e Azl BESYE
~ 11455~ | 115.78~
1 | s=010 | 109990 | 28912 00061 | 18021 | o b +2.8894
- 11456~ | 115.80~
2 | s=029 | 1009942 | 2.9043 00008 | 18218 | o o +2.9022
- 11461~ | 115.90~
3 | s=080 | 1100009 | 2.9344 0008 | 1esss | e +2.9519
~ 1492~ | 1611~
4 | s=100 | 1100001 | 3.0581 00073 | 20869 | o 10580 +3.0560
_ 11582~ | 116.22~
5 | s=200 | 1100088 | 35076 00041 | 24547 | 1O ot £3.1091
116.86~ | 116.67~
6 s = 2.90 110.0127 4.0842 0.0101 2.7058 103.12 103.33 13.3372
- NBEET3 ; MATLAB.
- Afgelold Agiel 1002181
- gieate| Al #(x,, x,) = 0, M= 95.45 %
olgig A & AN AR BEEFHUEE A
4319 gaEo® ¥ & g AeE AREY, B
gt nAdgAel & AL, Ut dEF ¢ E¥ge] &
EEY Tt 2330 $ERW) AFEEE & & Qe
V. Z= % Bolle B A AN ZHuzRE olgsid
- —
20 Ayl 3, EHHoz 23R BITE A

ez AlY ddRde] 43 sk Hd
BEoz F29 NRE FWd 1 2YE EEE A A
b e o] gule wee & F Y= A8
AEE XY BARE AMsin, AR 4Tt B8R
FHA ZesA] god B REA oA 2 AR
& 0] A F UxF F4A3 HuA FHalor &
dart

g 5 31g Aoz AlRdEd

3 FF AEISEA AEHE IR A

BUTE FHRA ¥ A B =2olM ARG B
g Z4rds 9 2ULE AlBo)dd 2AF Y
& 3-89k Fu 41 B BE=E T 5 UE
Aoz A€t ot ZAFE g AlgHolde P
a%50l 1 AuExrt FAelez ZEadleist AR
Bl sl=dlold Aee YA EA HUSeE dF
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