¥ RE i 1 99.05.06
YL ER3IHF1-I6F 0 AR99 £ 9 2 it 1 99.09.12
Journal of Cadastral Survey E% 199.10.20

Volume29,Number 3, Sep 2010, 1-16

ERAREETRITRLAY
— P FIE R R R REREA%ET L O

sp oy Mg ¥y’ gl
Ming-Chyu Chiou HeChin Chen  Yao-Hsien Tseng  Jheng-Lun Liou

K =

KB R IR E B = 08 Al ISO/IEC 17025 » & I AN fife 7 B AR 45 BE [R] — 8l & 1
fa R BT SHER BN & ES MRN8 - EHE 5.4.6 BiBE &
i 1k B = FEGE AR Fr DG B H Be = W ATEE K - P BCER B 1 M4 o
( National Land Surveying and Mapping Center , NLSC ) kil i@ BEEd - & E iiE
B ARG TAF - @V BTG R - R R 2 EN o R & R
B FF S BRERBUE » FEESRIERE - R 2008 FROT T IR EHRREERE
% | (Survey Instrument Calibration Laboratory , SICL ) » F& i 22 B fH i 7 1F 2% i & 2%
JRAF 5 B PR R A8 #L i ISO/IEC 17025 2 s B B B R - A/ 2009 48 11 H 2B F2
2 F 4% (Taiwan Accreditation Foundation , TAF) £ R IEEEEIEEHTE - B
2010 4 3 Hi# i TAF R IEE B =FE - RUTRRMUATE = 2R IER# RE > &
THE TR - RRE R E MRS 3 HARIERM - 3V & 4 E R IR R
& FE YR 32 S P A R e - BB DA AR E B = B R IR R M R AR TR RE
T BRKE  BUAHEEE

Abstract
According to the international certification standard ISO/IEC 17025, the uncertainty is the

parameters of dispersion range of the measurement results. The calibration laboratory should
evalute the uncertainty according to the regulation of section 5.4.6 of the standard. The National
Land Surveying and Mapping Center (NLSC) is a central authority that is responsible for the
establishment of a national mapping results. In order to establish the instrument calibration
institution, the NLSC established the Surveying Instrument Calibration Laboratory (SICL) in 2008
and has developed quality management system of calibration to meet the requirements of
international certification standard ISO/IEC 17025. This laboratory has approved the recognition
by Taiwan Accreditation Foundation (TAF) in March of 2010. This study will take the laboratory
calibration system as an example, including total stations, theodolites and GPS receivers to show
the assessment procedures of uncertainty and estimate the best measurement capabilities of
laboratory.
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HEBRESR 1 715

2 _ 2 _ 2 _ 2 _ 2 2 2 2 2 2 2 2 .
Up, =Upy =lp =Up =, +us tuy tuy +us tug tu; Fun o

13 [R] % R 72 2R IR A% Ik A AH S 0T

Uy =Up =y,

=U, =U
PA Py

LR 2 g s Y =Y

2" =0 e iEE T
2 2 ) 2 2 )
uf(W)z(%) (MPA )2 +(%) (up;\] + %j (MPB )2 +(%j (up;g) +u122

2
=G] (uw)2><4+u122=uf+uf+u72+uf3+uf2 (20)

2 A2 2 2 2 A2 2

=0.19 +T+O'87 +0.30" +u;, =0.88+—+u;;-
TEASRAME  AE R AT R BEALIE > A=0.10" > uy, =0.14" > RA £
(38) K5 u, (W)=0.95"- # Welch-Satterthwaite 23 G B A E HE -

e, (W)F

(21)

U +u74+u77+@+u£
Vl V4 V7 V13 V12
4
= - 0.95 =17.73=17
0.19* (3 0.87* 0.30* 0.14*
+ + + +
8 50 125 77 2

SN 5% (5K HE - R E HEE v (W) =17 » R t- 3 M R A 15
B F ky =ty (17)=2.11 »

angzs e VW)

2
U, (W) =ky xu, (W) =ky, x1/0.88+%+u122 =2.11x095=201=2.1" (22)

i LEtiw - AEBESBESREEE CRERIEET) (FERAHEE
&) BRANANZR 5 R

25 RKRI ¥ZEERINEZE

P mxHs k FoREd R Ve fen ‘%%;%JJ T
Calibration It (Effective Degree of
(Calibration Items ) (Coverage Factor ) Freedom) (95% & # k)
A ghiE L C 2.1 18 1.5"
R i i 2.0 19 1.8"
TP RERIEFAI 22 10 1.9"
- Bl R T ERIERE U 2.1 17 2.3"
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HESRE HHAE F=H PERBEOFOA

| zasmmnss AL W |

2.1

17 | 2.1"

COHERBMBERIERM (B E

+ W0 ol 0 2010)
B ERVAS Sl IDIE =

Bt e —BER T 2FH

HnE A AL E R ROBER -

7 R M i 2 O OE AR R R AR
R H WY OB R Ry R AR &=
ARw - TR [ R TEE

Re=Ri+ AR

(23)

R A] 3K 15 76 1H [F] AL A A vp
REHENEE B (I E A E Re o 10
S B A P EEE
wy =R, Y +ulaR,, ) 5
Hu(R,) o B A B B 2/
EAMEEE  u(AR, ) R Al
6 B R R B R i B 2 fH S R
EE o HHEUE A BRIHIEE o

R u(R,) b 00 Hlu, =u(AR,,) »
T u(AR,,) Bl AH % 58 7 & & 18
S A Y -

- AN ST AR S AT

TEA SR 1 > 52 B P IR BL B
B[] 5E FL B LS08 ~ R R 2%
uh TNML 2% TCMS Z FIE#RHY
ZR AR ¢ R E 7 A
M~ BEE Y ROED ~ Az
R R 1GS f 2 PUE R E
EIER X R RS -
(DFIEEEELS0L & 2 & 3 & 4&

5 & 6 & 7 FHAH [ E B B
LS08 iz A~ e 5 JE& A 53 A7
AR S L R A S T R AR R
Bk L2 ER et ERA
6 R -

% 6 i B LS01&2&3&4&S5&6&T 48 43T LS08 2_ 7 F& TR ~ 7 %

%12 " i [ # AT a3
FERA KR | A Toy |PFERREQ)| | 2RTALR | fd R
(@) =(a)+(b) d | (e=(©)x(d)

R T A Hulx) A 1.12 mm 1 1.12 mm 1 1.12 mm 39
By TR T u(x,) B 1.00 mm V3 0.58 mm 1 0.58 mm 12.5
ipied A Rul) | B 0.30 mm V3 0.18 mm 1 0.18 mm

IGS # % HLiF u(x,) B | 0.000054mm | /3 |0.000032mm | 1 | 0.000032mm | 12.5
& i SEEP A
F i EMZ“; L1 B | 0.000036 mm | /3 | 0.000021 mm | 1 | 0.000021 mm | 12.5

5

kp - i miEut) | B 230mm | 279 | 0.83mm 1 0.83 mm 473

()R IEFEEE LSO1& 2& 3& 4 &5
&6&7 B o B Bk 2 505

TNML Z A 52 2R 1 53 A
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%7 K ABHLSOl &2&3&4&5& 6 &7 1P TNML 2. 7 f& €& & 47 %

L % iy T
PR KR | %i)i 'Tg‘ n;fjgfg e Zﬁz—gé\ﬁ iR
(©=@=+®)]| (@ | (e)=(c)x(d)
R i E A5 Hu(x)) A 3.52 mm 1 3.52 mm 1 3.52 mm 195
R TT 2 Tsu(x) B 1.00 mm V3 0.58 mm 1 0.58 mm 12.5
foiee s A Rul) | B 0.30 mm V3 0.18 mm 1 0.18 mm 8
IGS# & #3g u(x,o) B 0.24 mm NE) 0.14 mm 1 0.14 mm 12.5
F 3 » (*fi; 2l B emm | 3 | 0093mm | 1| 0093mm | 125
*p- &lgl/lﬂ} Bu(x, | B 14 mm 2.79 5.02 mm 1 5.02 mm 80.9
3. M A R HEAS i E OB - R E BB
(WIZIEEEE LSOl & 2& 3 & 4 & LSO1&2&3&4&5&6&7 HH % i
5 & 6 & 7 ¥R E AL B LS08 LS08 B[] B #H &5 AR HE e o
& AR HE R T e i3
F 5 Pyl & aR 2 IR T LR
i = () + () +u(x)? +u(x,) +u(xs) +u(xg)’ )2 (24)

]
= [(1.12)2 +(0.58)° +(0.18)* +(0.000032)* +(0.000021)* + (0.83)2]/2 =1.53 mm
1A% EH HE v, 4 Telch-Satterthwaite AZEHHE

Vetr1 = (O )4/(M(XI)4 + )" + utx,)" + u(x,)* + ()" + M(XG)4J (25)

12 v, Vs V4 Vs Ve

4 4 4 4 4 4
=(1_53)4/(1.12 L 058% 0.18% 0.000032*  0.000021* 083 j:91

39 125 8 12,5 125 4713
(2) 5% 1= * o A~ MH B &R EOE
LSO1&2&3&4&5&6&7 #H# LSO1&2&3&4&5&6&7 HH %
AR R AR 2 3 0E TNML 2 41 & TNML & B[] 55 #H &5 AR HE
B AN S ue A E
F 6 Pl aR 2= R A ML AT
uy = () + () +u(x) +uxyy)? +u(x,) +u(xy)2)? (26)

= [(3.52)2 +(0.58)° +(0.18)> +(0.14)* +(0.093)* + (5.02)2% = 6.17 mm
A% H HE v, ¥ Welch-Satterthwaite AXGHE
- (ucz)“/(’l(%)4 N u(xg)* N u(x,)* N u(x,y)’* N u(x,)* N u(xlz)“j (27)

V; Vg Vo Vio Vi Vi

4 4 4 4 4 4
(o) /(352,058 0 014t 0093 s02t)
195 125 8 125 125 809

eff 2
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HESRE HHAE F=H PERBEOFOA

4. & FE A E
(D IEFEE LS01&2&3848&5&6&7
REES IS ] 5 AL B LS08 2 i Fe A~
EE R U
AP IERAE TR 95 %15 HH K
% GREBEHE v, =91 15
t AR E R 2.0 Bl KT
ko= 2.0 - R IE A OB
LS01&2&3&4&5&6&T7 FH % LS08
ZHEEREEAHEEE U =
ki x wer o Hl
U,=2.0x1.53 =3.06 mm=3.1 mm

@ & E & H
LS01&2&3&4&5&6&7 1 %t
AR B R 20 TNML (2
FEAHERE L Us

AILIER MR 95 %f5 Rk
e o A RE BT v, 167
19 o e 2. 0 Bl E K
T ko= 2.0 o R IEEES
LS01&2&3&4&5&6&T #H # 7~
TNML o B 7] 2 % 7e A~ e i
lh = ke X w2 E\U
U,=20x6.17 =12.34 mm=13

mm

i Latim > AERBEHLE
EN BRI H R ER
IERETT (HEFAHMEE ) B
AN 8 fryl

% 8 Fh T RAICTIEP 2B A A

Lt F oA T AU
LI+ T8 s EF)S 3%h o v
¥ 5Ep LEFF ok Tpd R Vo (95% 1 if k28 )
RELART Lo Ti- 2.0 91 3.1
LI 8= T 1§ e 2.0 167 13
s B ER R IER M REMRIERES] B
t CE AN ERE 2% ERERE

OB R M OIE B Be = RE RE ML
[SO/TEC 17025 Hi%E > &EEE&%@@Z
Ry BP Al B BIE R M L i EEAR IERE T
11 5 1 1% TE E J7 0% LA 25 SRt o J 72 A T
TERERR - ARE B E RS S IR
BUA TR > AR R
B B S I (RS 25 TR 22 T DA
A AR TS0-GUN $5 5 [ FF Ak & A fife
ERE - BLGTREERAHEER > DIRER

B L EAR A ¢

CL e S G
BN TLRL AR
2 B T IE AL RA R A -

40
lﬁlﬁkilﬁﬁiﬁﬁ’
[SO/TEC 17025 : 2005 &K B 1E

H B E R — ik EK

~15~




EpEA® PREARER WHEE ZFIER BAINEEESTRE ZUTR — LANEKEE B A R B @B ERRER Y

( TAF-CNLA-RO1(2) ) > 2005 -

A ENE A 2B R OEH
Y5 2E #A %3 ( TAF-CNLA-TO1(1))>
2009 -

A ENRE A B R ROIEH
W& WA RE E R OEE A5 48 51

( TAF-CNLS-G16(1) ) > 2008 -

MRBARREE  E MR E R R TT
55| Guide to the Expression of
Uncertainty in Measurement » 2™
Edition> 1995) Tiffe &l Hh.0s
P /B - FIsRE -

OB A~ EARYG  OHEE ML
PR B - A R B AR R
IEE%W“‘?&E’F% o R
WESEegg T - WmENE B+
LEE Zﬁﬁ’QQEEGH °

- PUBCER 1 A A G - EE T
FIERMEFEM V3. 22010482 H -

- PUBCER 1 A A G AR AR IR
RHFEAL V4.0 20105 2 A -

- PUBCER 1 A A G - R E AL
FIERMEFEAL V2.0 0 2009 4 11
H o
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