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A Study on Measurement Accuracy of A Theodolite System(V)

- A Measurement System Accuracy depending on the distance from theodolite system to target Bars

Yong-Sik Yoon*, Dong-Ju Lee”

| Abstract |

accuracy could be within +0.025mm.

The affected factors for an accuracy of theodolite system are not only the measurement environment of temperature,
illumination, etc. but also the measurement processes of the distance between two theodolites, the distance from
theodolite system to scale bar and the distance from theodolite system to targets. We have known that the best
collimation distance between two theodolites and the best distance from theodolite system to scale bar is 3~4m.
This study was performed for searching the best distance from theodolite system to targets on above measurement

configuration. And, we could know that the best distance from theodolite system to targets is 2~ 6m and the system
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Table 1 Measurement System Accuracy depending on
TP Variables in T3TS3

(unit : mm)
Measurement | Measurement | Measurement Measurement
Configuration | Accuracy Precision System
. Accuracy
TP2 0.0031 0.0365 + 0.0158
TP3 | - 0.0059 0.0393 + 0.0170
TP4 0.0344 0.0222 + 0.0096
T3TS3H
TP5 0.0319 0.0177 + 0.0076
TP6 0.0607 0.0168 + 0.0073
TP9 0.0683 0.0236 + (0.0102
TP2 0.0088 0.0483 + 0.0209
TP3 0.0174 0.0489 + 0.0211
TP4 0.0154 - 0.0542 + 0.0234
T3TS3V -
TP5 0.0334 0.0490 + 0.0212
™6 | - 0.0136 0.0460 + 0.0199
TP9 0.1807 0.0412 + 0.0178
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Table 2 Measurement System Accuracy depending on
TP Variables in T3TS4

(unit : mm)

Measurement | Measurement | Measurement Me;::i::iem
Configuration | Accuracy Precision Accuracy
TP2 0.0224 0.0284 + 0.0123
TP3 0.0341 0.0234 + 0.0101
T3TS4H TP4 0.0381 0.0215 + 0.0093
TP5 0.0417 0.0275 + 0.0119
TP6| 00564 | 00170 + 0,0073
TP9 0.0961 0.0242 + 0.0105
TP2| - 00144 0.0389 + 0.0168
TP3 0.0206 0.0400 + 0.0173
T3TSAV TP4 0.0375 0.0382 = 0.0165
TP5 0.0399 0.0337 + 0.0146
TP6 0.0691 0.0268 + 0.0116
TP9 0.1237 0.0225 + 0.0098
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Table 3 Measurement System Accuracy depending on
TP Variables in T4TS3

(unit : mm)
~ Measurement | Measurement | Measurement Megsx;izgem
Configuration | Accuracy Precision Ac)c,:uracy

TP2| - 0.0151 0.0475 + 0.0205
TP3 0.0116 0.0373 + 0.0161
TATS3H P4} - 0.0127 0.0514 + 0.0222
TP5| - 0.0129 0.0495 + 0.0214
TP6| - 0.0189 0.0500 + 0.0216
TP9 | - 0.0211 0.0601 + 0.0260
TP2 0.0021 0.0450 + 0.0195
TP3 | - 0.0018 0.0322 + 0.0139
TATS3V TP4 0.0084 0.0429 + 0.0185
TP | - 0.0082 0.0438 + 0.0189
TP6 0.0374 0.0170 + 0.0074
TP9 0.0863 0.0223 + 0.0096
3.3.4 T4TS49 &Y ZG

2f) e =gto|EY A ZAEE 4m, HoEeo|EY 7|
2} Aol 9 AE & 4mE 1 g vHE $¥(T4TSAH) O 2
§ 24 27004 TP2~TPS Ae] G2 2% A7E
Fig. 9 9 Table 4] Yepfgltt. TP2-TP9Y &4 HS ==
-0.0117~0.0163mm=& &4 22} 09 ol 248 93 &
A AYEL 0.0385~0.0488mmo|th. I#L} TATS3HS}
722 24 FEE 200167 ~+0.0211mme W2 F
9A yehta i

2t decelolEY A 2AEE 4m, |2 ETO|ES 7|&

0.12-
0.10 + \

— 008

£ a

E 0064 ¢ \'\

S 004+

W o002 %/ .

€ AN/

& o000

— A

§ o0l [=—TP2 V “ A%/

5 —e—TP3 \ \.«

? 0044 |_a_

] A~ TP4 \g

g 0064 |[—v—TP5 ’i.\'/.
008 —o—TP6 A A_\
1 |—e—TP8
-0.10 T T T T T T L T T T T

18 5 7 9 11 13 15 17 18 21 23
Point No.
Hg. 9 Measurement Enrors depending on TP Variables

in T4TS4H



ok

ISV [HHE=

=% Vol.14 No.4 2005. 8.

A Atol8] A2l & 4mE 81 B3l v E $2(T4TS4V) O 2
3 2% 2N TP2~TP9Y 7Agjo] B2 %4 IE Fig
10 @ Table 4o Vetyglct. TP2~TP9 A &4 A&zl
-0.0027~0.0494mm, £4 AW L= 0.0146~0.0552mm=
H A A ghE vebl L glot 2 U TP59E TP6o|
A9 &4 AYE7F 0.0552mme}t 0.0545mmE T E &4
2709 Hgto] WA etz 9 TP2~TP9o A 24 4
& +0.0063~£0.0239mmE ) 9k

0.12 /&A
] AN A
0.10 &:3\‘7 < ;A/::‘/./O\AA\k / \A/A
T 008 »‘\ /4 \, ”/‘\: ,\ A
E o006+ e \A/ e
5 o0s] \&\ j 4\/ N
i \ \ﬁ / ‘\}i}id
= 002 R
€ 000 i
< —u—TP2 v
§ 0029 _o_1P3 v\\
1—a~TP4
§ V04| tps \v/ ™
-0.06 |—¢—TP6 A
—<—TP9
-0.08 4 y . 7 T T T T T
1 :’3 5I ; EIJ 1‘1 13 15 17 19 21 23
Point No.
Fig. 10 Measurement Exrors depending on TP Variables
in T4TS4V

Table 4 Measurement System Accuracy dependmg on
TP Variables in T4TS4

(unit ; mm)

Measurement | Measurement | Measurement Mc;z:::ient
Configuration Accuracy Precision Accuracy
TP2 0.0094 0.0419 + 0.0181
TP3 0.0081 0.0488 + 0.0211
TUTSAH TP4 - 00117 0.0479 = 0.0207
TP5 0.0163 0.0400 = 0.0173
TP6 0.0048 0.0392 + 0.0170
TP9 0.0157 0.0385 + 0.0167
TP2 0.0494 0.0146 =+ 0.0063
TP3 0.0482 0.0445 + 0.0193
TATSAV TP4 0.0475 0.0450 + 0.0195
TP5 0.0137 0.0552 + 0.0239
TP6 | - 0.0027 0.0545 + 0.0236
TP9 0.0379 0.0153 + 0.0066
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Table 5 Measurement System Accuracy depending on
TP Variables on T3TS3, T3TS4, T4TS3 and

T4TS4
(unit : mm)
Measurement | Measurement | Measurement Meg;l;izﬁent
Configuration | Accuracy Precision Accuracy
TP2 0.0088 0.0483 + 0.0209
TP3 0.0174 0.0489 + 0.0211
TP4 0.0154 0.0542 + 0.0234
TP5 0.0344 0.0490 + 0.0212
T3TS3 | 1p6 | 0.0607 0.0460 + 0.0199
P9 0.1807 0.0412 + 0.0178
TP2 0.0224 0.0389 + 0.0168
TP3 0.0341 0.0400 =+ 0.0173
TP4 0.0381 0.0382 + 0.0165
TPS 0.0417 0.0337 + 0.0146
TITS4 TP6 0.0691 0.0268 + 0.0116
TP9 0.1237 0.0242 + 0.0105
TP2| - 0.0151 0.0475 = 0.0205
TP3 0.0116 0.0373 + 0.0161
TP4| - 0.0127 0.0514 + 0.0222
T4TS3 | TP5| - 00129 0.0495 + 0.0214
TP6 0.0374 0.0500 + 0.0216
TP9 0.0863 0.0601 + 0.0260
TP2 0.0494 0.0419 + 0.0181
TP3 0.0482 0.0488 + 0.0211
TP4 0.0475 0.0479 + 0.0207
T4TS4
TP5 0.0163 0.0552 + 0.0239
TP6 0.0048 0.0545 + 0.0236
TP9 0.0379 0.0385 + 0.0167
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