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ABSTRACT

ABSTRACT

Keywords : Electronic Distance Meter , Electronic Distance Meter

Calibration, Proficiency Testing

According to the accreditation specification of Taiwan Accreditation
Foundation ( TAF ) , the Labroatory need to provide the document of
Proficiency Testing when it apply for accreditation. The result of Proficiency
Testing can show the calibration reportissued by the Laboratory is correct and
reliable or not.Therefore, the laboratory attaches great importance tothe
Proficiency Testing procedure.

We had two experiences of Proficiency Testingfrom initialpass the
certification and found some problems need to discussion as following :

1. The length of baseline length between the audited laboratory and the
standard laboratory is different.
2. The calibrate site of EDMused for auditing is different.

National Land Surveying and Mapping Center( NLSC )has built 12 simple
baseline fields with different length. The baseline fields are very suitable for
this study. We will calibrate the instrument in different baseline field and
estimate the uncertainty. Except using the present method to calculate the En
value, the En value is also calculated with the following assumptions :

1. Using the result of calibrate in the same baseline fields to estimate theEn
value.

2. Using the result of calibrate in the same baseline length to estimate theEn
value.

We expect to find out more suitable Proficiency Testing methods in this
study. If the NLSC want to apply for the accreditation of ISO/IEC 17043, this

study will be the importance base of theory.
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e 2-2 4% 3 ¢ RRIEHM S AMH Leica/ TC2003 R %%

EFREELEREHEFREAZGRARR X
RBhe 2% Leica TC1203 BE106 %8 FIT BT P EBREEH2003(33)
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1D [ p(MD) | Ds(m) | Dm{m) | Dm(m) | Dm(m) | Dm(m) | De(m) !XD(mm) Vd(mm) | 2] 2514
R | M RgAZ| e | miEE | Blee | e | A2E |=Dm-Ds|=Dc-Ds|#ER
sh | ¥k | KyEsE| RE] | ME2 | MES | FHE|REM| BE |MeE| A
0 5 | 5.0015] 5.0100| 5.0100] 5.0100| 5.0100| 5.0016 8.5 0.1 2.0
0 | 23 |22.9970] 23.0050| 23. 0060 23. 0060 | 23. 0057 22. 9967 8.6 0.4 2.0
0 | 31 |30.9806] 30.9900] 30.9900] 30.9900 | 30. 9900 | 30. 9808 9.4 0.1 2.1
0 | 59 |59.0046]59.0140] 59.0140] 59. 0140 59. 0140 | 59. 0038 9.4 0.7 2.1
0 | 77 |74.9937] 75.0040] 75. 0050 75. 0050 | 75. 0047| 74.9940|  10.9 0.3 2.1
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0 |143 143. 0072 143. 0200 143. 0200 143. 0200 143. 0200 143. 0071 12.8] 0.1 2.3
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5 | 59 |54.0030] 54.0130] 54.0130] 54. 0130 54. 0130| 54.0030|  10.0| 0.0 2.1
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5 | 95 |91.9902]92.0010] 92.0010 92.0010|92.0010| 91.9898|  10.8| -0.4] 2.2
5 | 143 138. 0055 138. 0190 138. 0180 138. 0180 138. 0183 138. 0056 12.8 0.1 2.3
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BB || AR | REE | M | WIE | AEE | A |=Dn-Ds|=Dc-Ds| HEAR
36 | ¥ | ByEdE| CAEL | A E2 | MES | PHA | REME| BE (K| An)
0 5 | 5.0018] 5.0100| 5.0100| 5.0100| 5.0100| 5.0016 8.2 0.2 2.0
0 | 23 |22.9970]23.0050] 23.0060] 23. 0060 | 23. 0057 22. 9966 8.6 0.4 2.0
0 | 31 |30.9808]30.9900 30.9900] 30. 9900 | 30. 9900 30. 9807 9.2|  -0.1 2.1
0 | 59 |59.0038]59.0140] 59.0140|59.0140|59. 0140|59.0037,  10.2| 0.2 2.1
0 | 77 |74.9947]75.0040] 75.0050] 75.0050| 75. 0047| 74.9937)  10.0|  -0.9 2.1
0 | 95 |96.9915|97.0030] 97.0030) 97.0030| 97. 0030| 96. 9913  11.5| -0.2| 2.2
0 |143 143, 0072 143, 0200 143, 0200 143. 0200 143. 0200 143. 0066 12.8] 0.6 2.3
0 | 266 231.0063 231. 0230 231. 0220 231. 0220 231. 0223231, 0057, 16.0| 0.6 2.5
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ek 3-2 ¥ FT ¢ L X B 5 A Leica/ TC2003 KRix %

EFREEEIRT 5 ETRERSGHRA R R ICHKE
F&J‘#iﬂﬁ% Leica TC1203 AEE106 F9 F12 B8 P K22003(22
HEHKE 2 mmt 2 ppm BE 33 C AE 991 BM(EE
H®E A 223713 #HHELAE D 0 m

R OB M O KR &
B O KR k E N M R M O®m B
T
1D [p() | Ds(m) | Dm{m) | Dm{m) | Dm(m) | Dm{m) | Dc{m) AD(mm)|Vd{mm) | /8] 35 1%
RSB |4 Az e | Blee | mee | e | Bl#E |=Dm-Ds|=Dc-Ds| 4% E#
6| ¥k | EpEsE| ME]L | AE2 | AES | FHAIRKREM| BE | Mz A(n)
0 5 | 4.9844| 4.9920| 4.9920| 4.9920| 4.9920| 4.9842 o 2.0
0 | 23 |23.0030]23.0110| 23.0110{23.0110| 23.0110| 23. 0027 8.0 -0.3 2.0
0 | 31 |31.0139]31.0220| 31.0220| 31.0220| 31.0220| 31. 0134 8.1 -0.5 2.1
0 | 59 |58 9945(59.0030 | 59. 0040| 59, 0030| 59. 0033 | 58. 9940 8.9 -0.5 2.1
0 | 77 |77.0019]77.0110| 77.0110|77.0110| 77.0110| 77. 0011 9.1] -0.8 2.2
0 | 95 |94.9952|95.0050| 95. 0050 95. 0050| 95. 0050 | 94. 9946 9.8 -0.6 2.2
5 | 23 118 0195(18.0280| 18. 0280 18. 0280 18.0280| 18. 0198 8.5 0.3 2.0
5 | 31 |26.0302|26.0390| 26. 0390 26. 0390| 26. 0390 | 26. 0306 8.8 0.3 2.1
5 | 59 |54.0108|54.0210| 54.0200| 54. 0210 54. 0207 54. 0114 9.9 0.7 2.1
5 | 77 |72.0180] 72,0280 72. 0290| 72. 0290 | 72. 0287| 72.0189|  10.6 0.9 2.1
5 | 95 |90.0117|90.0230| 90. 0230| 90. 0220 | 90. 0227 90, 0124  10.9 0.7 2.9
%;Ig% O T S 11| #BMEANZBEESHEZ AL 0
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el R¥H | g
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45 3
ek 3-3FE T ¢ L A F {5 AP Trimble/3601 #& i+ % %

T T RIIELBEE S EFREAGGHRARRICHE

B sk Leica TC1203 AH106 £ 9 Fl2 BH:E P KE3601(21
HBEBE: 2 mmt 2 ppom BAE 3 C AE: 991 Mz
HB RS 223713 EHEHE T 0 m

R B M Ok W B
o K % E N M & M w

I [ pM) | Ds(m) | Dmn(m) | Dm(m) | Dm(m) | Dm{m) | Dc(m) |AD(mm) Vd(mm) | 2] 3E4&
HRBE |G| RGAE| s | pEE | AEE | AIE | AIE |=Dn-Ds|=Dc-Ds| # E MR
sh | 3 (RupsE| REL | MEB2 | RE3 | PIHME | KREME BE [ HeE | ()
0 | 5 | 4.9835| 4.9920| 4.9920| 4.9920| 4.9920| 4.9838 8.5 0.3 2.0
0 | 23 |23.0020]23.0110|23.011023.0110| 23. 0110 23. 0023 9.0 0.3 2.0
0 | 31 |31.0131]31.0220| 31,0220 31.0220| 31. 0220 31. 0130 8.9 -0.1 2.1
0 | 59 |58.9937|59.0030|59.0040|59.0030| 59. 0033 58. 9935 9.6 0.2 2.1
0 | 77 |77.0004|77.0110| 77.0110| 77.0110| 77.0110| 77.0007|  10.6 0.3 2.2
0 | 95 |94.9943|95.0050| 95,0050 95.0050| 95.0050| 94.9941|  10.7| 0.2 2.2
5 | 23 |18.0205|18.0280| 18.0280| 18. 0280 18. 0280 18. 0194 7.5 1.1 2.0
5 | 31 |26.0298|26.0390 26.0390 | 26. 0390/ 26. 0390 26. 0302 9.2 0.4 2.1
5 | 59 |54.0108|54.0210 54,0200 54.0210| 54, 0207 54. 0110 9.9 0.2 2.1
5 | 77 |72.0185| 72,0280 72.0290| 72.0290| 72.0287| 72,0185  10.2| 0.0 2.1
5 | 95 |90.012090.0230 90.0230{ 90.0220| 90.0227(90.0119|  10.7| 0.1 2.2
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it 4
ek 4-2 B RV E BRSO 5 A S3E Leica/ TC2003 # i % %

EFRAEGSERE S EFREASGHRB AR E
Bere e Leica TC1203 A#F106 10 24 Az 7 EH2003 1024(17)
REEE:T 2 mmt 2 ppm BE 24 C AE 1017 @mM(EE
H®RBES 223713 EHEAE D 0 mn

%5 B R KB &
B O KR % R N M R M w8
1D | p(M) | Ds{m) | Dn{m) | Dm(m) | Dm{m) | Dm(m) | Dc(m) QSD(mm) Vd(mm) | s8] 88 1%
RS | Mesh | AapAR| e | e | AEE | A | M | =Dn-Ds|=Dc-Ds| #E A
6| 3k | EppdgE| RE] | RE2 | RMEI | FHE|REM| B2 | M2 | A(m)
0 5 5.0171( 5.0252] 5.0250| 5.0251| 5.0251| 5.0167 8.0 -0.4 2.0
0 | 23 |23.0063|23.0149| 23.0157| 23. 0155 | 23. 0154 23. 0063 9.1 0.0 2.0
0 | 31 |31.0017|31.0110| 31.0108| 31.0109 | 31. 0109 31. 0015 9.2| -0.1 2.1
0 59 |59.0124]59. 0226/ 59. 0231 59. 0227 59. 0228 59. 0124 10. 4 -0.0 2.1
0 | 77 |77.0015|77.0125| 77.0126| 77.0128| 77.0126| 77.0015|  11.1 0.0 2.2
0 | 95 |95.0119]95.0237| 95.0235| 95. 0234 | 95.0235(95.0118|  11.6| 0.1 2.2
0 143 142. 9953 143. 0085 143. 0087 143. 0086 143. 0086 142. 9950 13.3 =0.2 2.3
5 | 23 |17.9898|17.9988| 17.9988| 17. 9987 | 17. 9988 17. 9899 9.0 0.1 2.0
5 | 31 |25.9851|25.9944| 25.9945| 25. 9945 | 25. 9945 | 25. 9853 9.4 0.2 2.1
5] 59 |53.9957| 54. 0061 54. 0061 54. 0060 | 54. 0061 | 53. 9958 10. 4 0.2 2
5 TT | 71.9848| 71.9956 | 71.9958| 71.9958| 71,9957 71. 9848 10.9 0.0 2.1
5 | 95 |89.9951|90.0069| 90.0070| 90. 0069 | 90.0069|89.9954|  11.9 0.3 2.2
5 | 143 137.9784137.9917 137. 9920 137. 9918 137. 9918 137. 9785  13.5 0.1 2.3
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BehE Rk Leica TC1203 AE106 #10 24 Bz g #3601 1024(16)
HBEBE T 2 omt 2 ppm  ERE 24 C AE 1017 BM(EE
®RBEES 223713 L 0 m

& ¥ M % K &
o Kk % OE N M R SM O@®m

M) [pMD) | Ds(m) | Dm{m) | Dm(m) | Dm(m) | Dm{m) | Dc(m) QXD(mm) Vd(mm) | BB
BB || AR | e | WEE | REE | WEE | BEE |=Dm-Ds|=Dc-Ds|#5E M
b | sb | EgpsE|RE] | B2 | MES | PHE|REM| BE |HeE | %)
0 | 5 | 50163 5.0252| 5.0250| 5.0251| 5.0251| 5.0168 8.8 0.5 2.0
0 | 23 |23.0068|23.0149|23.0157| 23.0155| 23. 0154 23. 0065 8.6| 0.3 2.0
0 | 31 |31.0019|31.0110|31.0108|31.0109| 31.010931. 0018 9.0 0.1 2.1
0 | 59 |59.0124|59.022659.0231|59.0227|59.0228|59.0128|  10.4 0.4 2.1
0 | 77 |77.0017|77.0125| 77.0126| 77.0128| 77. 0126 | 77.0020|  10.9 0.3 2.2
0 | 95 |95.0123|95.0237 95.0235| 95.0234| 95.0235(95.0128|  11.2| 0.0 2.2
0 | 143 142.9962143.0085 143. 0087 143. 0086 143. 0086 142. 9958 |  12.4| 0.4 2.3
5 | 23 |17.9911|17.9988 17.9988| 17.9987| 17. 9988 | 17. 9901 7.7 1.0 2.0
5 | 31 |25.9853|25.9944 | 25.9945| 25. 9945 | 25. 9945 | 25. 9855 9.2 0.2 2.1
5 | 59 |53.9960|54.0061| 54.0061|54.0060| 54.0061|53.9962|  10.1 0.2 2.1
5 | 77 |71.9853| 71.9956| 71.9958| 71.9958| 71.9957( 71.9853|  10.4| 0.0 2.1
5 | 95 |89.9955(90.0069| 90.0070| 90.0069| 90. 0069 | 89.9959|  11.4 0.4 2.2
5 | 143 137.9792137. 9917 137. 9920 137. 9918 137. 9918 137. 9792 12.6] 0.0 2.3
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