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Evaluation of Non Prism Total Station for Topographic Surveying

Hyun-Young, Park

Department of Civil Engineering, Gradiuate School of Industry,
Pukyvong National University

Abstract

With a development of electrical technology in recent, it is possible
to measure distance without direct contact to object using laser
which launched at instrument and reflect from object. Furthermore,
the advent of non prism total station brought the increment of
application in many fields including not only road, airport, and
harbors but also measurement and monitoring of  structural
displacement in construction fields.

In this study, therefore, to evaluate accuracy of non prism total
station, accuracy was analyzed by measuring certain distance which
classified by both certain materials and angle of reflection. By this
method, the derived values were applied to topographical survey for
the efficient applicability.

According to a study, result value of non prism total station was
satisfactory regardless of material when the angle of reflection was
90 degrees. RMSE increased when the angle of reflection are
gradually increased to acute angle. In result of regression analysis

using certain distance which classified by both materials and angles



of reflection, there 1s relationship between distance and angle of
reflection, but material has no relevance to the result value. When
carrying out general topographical survey, proper application of non
prism total station will go far conducting safe and prompt survey at
the dangerous site such a road which have lots of traffic flow and

rock joint which have high angles of inclination.
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S FE AR o3l AFA e AAAME FAT ] st L AA
wol §s HAxZose AAAT BB E FAse WHelth WA F

Y QAE e =Y B+ BX I EEIRAAF TS g7 FAFH A

S= 12218 i= 21(3{1_@0_131)(1)2
(2.12)
sE HAx® = B B E TVl A= A4 sE B Bl thato

=
=
=)

d

| &3k 2(2.13)3 2}
S6 =22 By-BIX)
J;L% :_22Xi(Yi_BO_BlXi)
(2.13)

_19_



ol s g ogudt A(213)¢ AR #He GOz 3t

= OB B #& A7 Bet B digsled Asd 4(2.14)9
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2121420 A+ 3A4E B Bol disted E¥W oo AdE 2(215)

o 2o}

5 _ SX— XY= Y)
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¥ 321 #=43
+ 5 A #Hm)
=4 [WkALZ)
. 23 o} 2~ = A H]
(m) | (°) | prism | H =2 e e w e | EAL
90° 20.003 | 20.002 | 20.000 | 20.002 | 19.998 | 20.001 | 20.002 | 20.002
20 60° 20.003 | 20.002 | 20.001 | 20.002 | 20.000 | 20.002 | 20.002 | 20.001
30° 20.003 | 20.005 | 20.005 | 20.005 | 20.000 | 20.006 | 20.007 | 20.006
90° 39.997 | 39.997 | 39.997 | 39.998 | 39.998 | 39.996 | 39.999 | 39.998
40 60° 39.997 | 39.998 | 39.999 | 40.000 | 39.998 | 39.998 | 40.003 | 39.998
30° 39.997 | 40.000 | 40.002 | 40.005 | 39.996 | 40.004 | 40.013 | 40.002
90° 60.005 | 60.007 | 60.006 | 60.005 | 60.003 | 60.005 | 60.006 | 60.004
60 60° 60.005 | 60.008 | 60.008 | 60.008 | 60.003 | 60.007 | 60.008 | 60.005
30° 60.005 | 60.021 | 60.023 | 60.016-| 60.004 | 60.014 | 60.015 | 60.008
90° 80.002 | 80.001- 80.002 | 80.002 | 80.001 | 80.002 | 80.003 | 80.000
80 60° 80.002 | 80.004 | 80.007 | 80.007 | 80.003 | 80.004 | 80.008 | 80.004
30° 80.002 | 80.021 | 80.023 | 80.011 | 80.006 | 80.011 | 80.022 | 80.012
90° 99.999 | 99.998 | 99.998 | 99.996 | 99.998 | 99.995 | 99.999 | 99.996
100 | 60° 99.999 | 100.001 | 100.002 | 100.001 | 100.002 | 100.001 | 100.003 | 100.003
30° 99.999 | 100.020 [ 100.013 | 100.009 | 100.012 | 100.010 = 100.009
90° {120.005 | 120.003 | 120.004 | 120.004 | 120.003 | 120.002 | 120.005 | 120.003
120 | 60° |120.005 | 120.017 | 120.008 | 120.008 | 120.009 | 120.008 | 120.013 | 120.004
30° {120.005 - 120.031 | 120.018 | 120.018 | 120.029 - 120.006
90° | 140.006 | 140.004 | 140.003 | 140.005 = 140.006 | 140.002 | 140.005
140 | 60° | 140.006 | 140.014 | 140.014 | 140.012 = 140.019 | 140.014 | 140.010
30° | 140.006 = 140.034 | 140.036 - 140.032 7 140.027
90° | 160.005+ 160.003 | 160.005 | 160.004 = 160.005.| 160.002 | 160.004
160 | 60° | 160.005 | 160.023 | 160.011 | 160.012 = 160.016 | 160.008 | 160.003
30° | 160.005 - 160.034 | 160.034 - - - 160.035
90° | 180.003 | 179.999 | 180.005 | 180.005 - - 180.016 | 180.006
180 | 60° | 180.003 - 180.022 | 180.015 - - 180.023 | 180.023
30° | 180.003 - 180.048 | 180.033 - - - -
90° | 200.005 | 200.003 | 200.008 | 200.005 - - - 200.003
200 | 60° | 200.005 - 200.029 | 200.015 - - - 200.021
30° | 200.005 - - 200.031 - - - -
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H| 31
| an | 24 [zaaclassilaans] ag4 | =4 |

90° ]0.002082|0.001944 | 0.001414 | 0.002683 | 0.002070 | 0.005012 | 0.001972

60° ]0.002360 | 0.011040 | 0.006549 | 0.002828 | 0.006687 | 0.008909 | 0.008832

30° 10.003122 | 0.025778 | 0.020699 | 0.008544 | 0.016294 | 0.016042 | 0.015048
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Rank 7 Eqn 4 y=a+hx2
r2=091299039 OF Adj r?=0 06948558 FitStdErr=0.0028336803 Fstat=52 464916
a=0.0032366738
b=1.1847015e-06
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Rank 20 Egn4 y=a+bx2
ri=084798134 DF Adj rZ=0.789730846 FitStdErr=00054820335 Fstat=29.04598
2=0.0072058233
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F 323 #5749l BE Ax H wAAEE A s

ABRASE (1)

gk}

A} 2} Al
paN =t e
h A | BA |ZRYEhaBE AANE Yy | EA
90° | 0.488 | 0.135 0.000 0.164 0.027 0.485 0.139
60° | 0.810 | 0.807 0.807 0.346 0.767 0.562 0.649 Y=a+bX"
30° | 0.817 | 0.848 0.765 0.813 0.913 0.559 0.727
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5]

e

o7

dz

=
7]

(m)

508.646

493.473

99.654

508.597

493.472

99.670

0:049 | 0.001

-0.016

10.833

490.799

513.325

99.962

490.845

513:322

99.975

-0.046] 0.003

-0.013

16.193

528.202

481.045

96.836

33.980

471.251

532.093

100.084

471.251

532.093

100.097

0.000 | 0.000

-0.013

43.087

559.849

464.316

92.414

558.416

465.170

92.638

1.433 |-0.854

-0.224

69.680

442.220

560.179

100.111

441.822

560.594

100.114

0.398 |-0.415

-0.003

83.427

587.030

453.016

89.630

586.996

453.035

89.654
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-0.024

98.903

421.610

585.934

100.266

420.826

586.792

100.270

0.784 |-0.858

-0.004

116.317

O[O0 || |01 |k |W ||+~

612.923

437.435

89.386

612.885

437.455

89.404

0.038 |-0.020

-0.018

129.097

—
(=]

626.762

427917

89.349

626.722

427.947

89.370

0.040 |-0.030

-0.021

145.824

—_
—_

380.364

626.150

100.072

173.858

—
oo

360.400

651.639

100.171

360.400

651.632

100.187

0.007

-0.016

206.113

—
w

331.618

694.608

105.457

257.342
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¥ 421 ¥ 2oz Edaboldd o 43 TREZF o
29 %(m) ¥ %% (m) & 2H(m) =
24 7@l

X

o
N
P<
e
N

dX dy dz (m)

1 |436.804|538.403| 86.440 | 436.812|538.405| 86.440 | -0.008 | -0.002 | 0.000 | 73.949

2 |446.977|546.232 | 85.602 | 446.983|546.227 | 85.604 | -0.006| 0.005 | -0.002 | 70.348

3 |425512|574.273| 86.742 | 425.521|574.264 | 86.744 | -0.009| 0.009 | -0.002 | 105.190

4 1429.853|572.816|86.543 |428.512|574.207 | 86.257 | 1.341 | -1.391 | 0.286 | 101.108

5 |449.697|588.108| 86.717 |449.702|588.098 | 86.720 | -0.005| 0.010 | -0.003 | 101.456

6 |450.042|587.695| 86.665 | 450.0401587.697 | 86.664 | 0.002 | -0.002 | 0.001 | 100.927

7 |451.287|587.504 | 86.608 |451.285|587.505| 86.606 | 0.002 | =0.001 | 0.002 | 100.149

8 |454.141|589:748 | 87.117|454.145|589.740| 87.121 | -0.004| 0.008 | -0.004 | 100.786

9 |454.285]590.972 | 87.135 |454.278|590.986 | 87.131 | 0.007 | -0.014 | 0.004 | 101.812

10 |471.493|585.043 | 87.954 [471.494|585.038 | 87.954 | -0.001 | 0.005 | 0.000 | 89.694

050mel ©A4F AAE A% & & gov, ot AHe TYR FE %
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o

N

dx

dz

7

-
pul

ISP

(m)

[u—

519.549

512.041

101.771

519.515

512.020

101.847

0.034

0.021

-0.076

22.960

532.791

513.281

102.731

532.660

513.203

102.797

0.131

0.078

-0.066

35.378

554.635

515.558

105.413

554.609

515.550

105.475

0.026

0.008

-0.062

56.807

554.802

514.236

105.301

554.401

514.051

105.361

0.401

0.185

-0.060

56.621

577.765

516.751

107.829

577.362

516.664

107.838

0.403

0.087

-0.009

79.549

584.996

515.782

108.389

584.659

515.720

108.430

0.337

0.062

-0.041

86.449

610.836

517.362

111.314

610.575

517.321

111.342

0.261

0.041

-0.028

112.188

627.124

519.379

113.556

626.815

519.331

113.610

0.309

0.048

-0.054

128.593
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