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Accuracy Evaluation of Reflective Sheet Target Total Station
for Applying in Cadastral Resurvey
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Abstract

In this research, we would try to evaluate the applicability in cadastral resurvey surveying by analysing the accuracy
of building boundary surveying using the reflective sheet total station surveying. When we analyse it, we refer the
reflective sheet which can supplement not only the difficulties of total station surveying and GPS surveying caused
by the diversity of the building structure but also the errors of non prism total station caused by material of the
object. Each reflected angles 90° and 60°, 30° of RMSE results were analyzed by RMSE between 1.2mm~2.8mm and
2.2mm~4.0mm, 2.5mm~4.4mm for each distance. The result of X RMSE was analyzed to be 0.0043m in a boundary
surveying for existing building between prism surveying and reflective sheet surveying, and also Y RMSE was
0.038m. The source of error is estimated that the body of the prism can not be exactly attached to the edge of a
building. Therefore, it will be very helpful to use a reflective sheet surveying with a prism in both the limit of
collimation and error reductions as a building boundary measurement in cadastral resurvey surveying.
Keywords : Prism, Reflective Sheet, Total Station
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Figure 2. Observation Equipments

Table 1. Data of the Equipment
SOKKIA/SET530RK3

Excerpt from the technical data:

» Magnification / Resolving power: 30x / 2.5"

* Angle measurement accuracy: 5" / 1.5mg
/ 0.025mil

* Distance measurement accuracy:
Reflectorles: +/- (3 + 2ppm * D)mm
Sheet: +/- (3 + 2ppm * D)mm
Prism: +/- (2 + 2ppm * D)mm

The range of measurement:

¢ Reflectorles:0.3~350m

¢ Sheet:1.3~500m

* Prism:6000m

(b) Observation Image

(a) Observation Sample

Figure 3. Observation Image
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Figure 4. Analysis Area and Object

Table 2. Result of Observation(Reflective Sheet) . i
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%
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(i oh', (o 1o

& Zeo] 25

A
o] 71 EA7F HE 94N S
AR Ql8te] Fig. 89] EelAe} o] &
AR AE5HA] Felvh B e 9] g
3 SN E AR Qlale] YAAIT el ralo]
7hs st XHo] A EA8I)

=74 Prism_X Prism_Y Sheet X Sheet Y A X2 A V?
1 179113.179 356987.292 179113.195 356987.317 0.00026 0.00062
2 179111.838 356987.337 179111.903 356987.348 0.00423 0.00012
3 179110.863 356975.345 179110.858 356975.370 0.00003 0.00063
4 179103.976 356975.833 179103.969 356975.853 0.00005 0.00040
5 179101.885 356978.891 179101.891 356978.906 0.00004 0.00023
6 179101.487 356974.466 179101.482 356974.482 0.00003 0.00026
7 179062.017 356977.278 179062.026 356977.205 0.00008 0.00533
8 179058.487 356927.650 179058.456 356927.559 0.00096 0.00828
9 179059.852 356927.495 179059.884 356927.512 0.00102 0.00029
10 179059.177 356916.475 179059.130 356916.381 0.00221 0.00884
11 179049.991 356917.050 179050.024 356917.055 0.00109 0.00003
12 179049.670 356913.972 179049.771 356913.992 0.01020 0.00040
13 179047.206 356910.469 179047.214 356910.510 0.00006 0.00168
14 179032.800 356911.516 179032.686 356911.538 0.01300 0.00048
15 179033.293 356911.454 179033.205 356911.505 0.00774 0.00260
16 179030.886 356915.414 179030.878 356915.416 0.00006 0.00000
17 179031.733 356926.648 179031.645 356926.602 0.00774 0.00212
18 179034.110 356929.930 179034.135 356929.937 0.00063 0.00005
19 179039.499 356934.197 179039.485 356934.203 0.00020 0.00004
20 179042.102 356970.123 179042.109 356970.124 0.00005 0.00000
21 179047.630 356969.743 179047.564 356969.851 0.00436 0.01166
22 179048.226 356977.716 179048.156 356977.761 0.00490 0.00202
23 179048.550 356983.075 179048.542 356983.073 0.00006 0.00000
24 179054.544 356982.653 179054.566 356982.680 0.00048 0.00073
25 179054.669 356984.850 179054.663 356984.852 0.00004 0.00000
26 179053.254 356985.006 179053.256 356985.006 0.00000 0.00000
27 179054.237 356998.615 179054.202 356998.604 0.00123 0.00012
28 179055.543 356997.166 179055.567 356997.194 0.00058 0.00078
29 179071.267 356997.436 179071.271 356997.433 0.00002 0.00001
30 179071.978 357008.379 179072.000 357008.397 0.00048 0.00032
31 179080.246 357007.855 179080.223 357007.838 0.00053 0.00029
32 179079.509 356996.586 179079.479 356996.595 0.00090 0.00008
33 179091.200 356994.596 179091.190 356994.603 0.00010 0.00005
34 179097.368 357034.071 179097.363 357034.079 0.00002 0.00006
35 179115.003 357032.919 179115.011 357032.922 0.00006 0.00001
36 179114.637 357027.319 179114.724 357027.396 0.00757 0.00593
37 179116.044 357027.349 179116.058 357027.346 0.00020 0.00001
38 179113.227 356987.354 179113.237 356987.324 0.00010 0.00090
RMSE 0.04331 0.03817




-

Figure 7. Comparison Target of Prism and Reflective
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Figure 9. Example of GPS

Table 5. Accuracy Comparison by Network GPS and Reflective Sheet Target(Unit: m)

Signal Blockage

PNU Sheet X Sheet Y GPS_X GPS_Y AX AY?

1 179113.195 356987.317 179113.213 356987.291 0.00032 0.00068
2 179110.858 356975.370 179110.954 356975.361 0.00922 0.00008
3 179058.456 356927.559 179058.566 356927.694 0.01210 0.01823
4 179059.130 356916.381 179059.197 356916.450 0.00449 0.00476
5 179047.214 356910.510 179047.218 356910.466 0.00002 0.00194
6 179032.686 356911.538 179032.718 356911.439 0.00102 0.00980
7 179030.878 356915.416 179030.812 356915.360 0.00436 0.00314
8 179031.645 356926.602 179031.709 356926.672 0.00410 0.00490
9 179034.135 356929.937 179034.102 356929.974 0.00109 0.00137
10 179047.564 356983.073 179047.672 356983.227 0.01166 0.02372
11 179054.202 356998.604 179054.229 356998.695 0.00073 0.00828
12 179055.567 356997.194 179055.528 356997.245 0.00152 0.00260
13 179079.479 357007.838 179079.588 357007.486 0.01188 0.12390
14 179091.190 356994.603 179091.226 356994.669 0.00130 0.00436
15 179097.363 357034.079 179097.331 357034.113 0.00102 0.00116
16 179115.011 357032.922 179115.199 357032.871 0.03534 0.00260
17 179116.058 357027.346 179116.125 357027.342 0.00449 0.00002

RMSE 0.05248 0.07461
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