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The Effective Means to Promote GPS-Based Survey for Cadastral
Surveying of GPS Performance Standards and Measures
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Abstract

In this study, one of the main aims is to build up a technical foundation for promoting the cadastral resurvey
effectively and to improve the accuracy of cadastral surveying is to make use of precise surveying techniques in
allowance of position errors as reference accuracy in cadastral resurvey, which is proper to obtain the sufficient
accuracy of the cadastral control points, and parcel boundary points by introducing the GNSS-based surveying
techniques on cadastral survey. In detail, the existing procedures and outcomes of cadastral survey were compared
and analyzed for suggesting a better survey technique than that of the other techniques in a variety of aspects of
capability of cadastral survey. The new skills and supports could be upmost importance when doing cadastral
survey. What’s more, essentially, ‘The Measurement Department' makes all the efforts to establish 'The Surveying
Regulations'. This could possibly apply GNSS-based surveying technique to the cadastral resurvey for the foreseeable
future and this research paper suggested that how to improve absolute accuracy of cadastral reference points by
means of putting to use the appropriate models of measurement further.

Keywords : Precise Survey Technique, Reference Point Unification, Accuracy Improvement of Cadastral Survey,

Cadastral Resurvey
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Table 1. Surveying techniques for acquiring 3D geo-spatial information (MLTM, 2011b)

Contents Main Elements Main Techniques
GPS ® GPS Antenna, Wireless Communication Data Processing, Digital Mapping,
Equipment, PC, GPS S/W Applications
Point/Mark Auto-ID,
Photogrammetry ® Aecrial Survey Camera, Scanner, Digital Image Analysis

(Land, Aerial)

Camera, Aircraft
e Workstation for Digital Photogrammetry

Matching, Orientation
Image Recognition
Applications

R/S
(Multi & Hyper

Spectral, SAR Image)

e Earth Observation Satellite, Aircraft,
Receiving Facility, Sensor, Image
Processing Equipment, Data Storage

Satellite & Sensor Techniques
Image Processing, Data Storage Techniques
Applications

Digital
Optic Survey

e Total Station, Laser Ranger, Digital Level,

Optical Measurement
Surveying

Laser Scanner, Pen Computer

- Data Processing
- Digital Mapping

- Applications

FEARESE 715 2 GPS_EYAE0)A o] Q) 28 ol k.
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Table 2. Comparison of characteristics for various surveying techniques (MLTM, 2011b)

Surve.ylng Strengths Weaknesses Remarks
Techniques (Accuracy)
Total Station : Q:{aa I:;[j:ll}e/ ifzéxi)lénsf?\f;htelglslipment - Relatively long work time is |- 3D expression is
(Electronic Plane . needed. possible(sub-cm or
Table) price . . - Poor efficiency for wide area. cm)
- Repeated measurement is possible
- Cost will be changed by size of
Digital - Easy for acquiring results work area - 3D expression is
Topographic - Additional data process is not - Application is impossible to possible(about 70cm at
Map needed some part of topograhy eq. 1/1,000 scale)
underground area
- Easy for obtaining the observed |- Work-time depend on size of .
. . - 3D expression is
Terrestrial points work area ible(sub-cm or
LiDAR - 3D elements are included in all |- High cost for equipments and Ezls)m
observed points operations
- Height information can be
- Effective for wide area obtained only(with noise
- Typical active measuring information) - 3D expression is
Aerial technique. - Very high cost for equipments | possible(Horizontal: <
LiDAR - Possible for obtaining and process 0.2m, Vertical:
homogeneous and dense observed | - Application is impossible to +15cm)
points some part of topograhy eq.
underground area
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Table 3. Comparison of positioning accuracy which obtained from various surveying techniques (MLTM, 2011b)

Electronic GPS
TE Plane Table RTK-GPS Network RTK Total Station
N E N N E N E
R?r/lniE 0.013 0.019 0.018 0.016 0.012 0.013 0.020 0.016
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Table 4. Achievable accuracy of cadastral survey by applying reference point unification plans (MLTM, 2011b)

Plan Main contents

Achievable accuracy of cadastral
survey

Remarks

Precise GPS survey and analysis

+2cm + +lcm = £3cm
*(survey error +

- Theoretically the most accurate
method.

Plan 1 . . - Temporal and Economic loss will be
for all reference points GPS analysis error of reference P
. occurred by GPS survey and data
point) .
analysis
- Additional costs for GPS surveyin
+2cm + +5cm ~ few m . ing
is not needed.
= 4+5cm ~ few m .. . .
.. . - It is impossible to eliminate the
Use of the existing results ¥(survey error + absolute error of reference points u
Plan 2| (without any GPS survey or |GPS analysis error by commercial P P

network adjustment)

GPS S/W
+ reference frame error + absolute
error of reference point)

to tens of cm

- It is impossible to correct the
differences between different
reference frames

Unified Network Adjustment
(DGPS stations+
(@Unified control point+
(3Triangulation point+
@Cadastral reference point)

Plan 3

+2cm + +5cm = £7cm
¥(survey error +

GPS analysis error OF (D,@) + |- It is necessary to perform the GPS

Unified Network adjustment error)

- Use only the existing GPS
observations

- It can be possible to get the
homogeneous accuracy over whole
geodetic network

connect survey between geodetic
and cadastral reference point

- The loss of cost, time and accuracy
can be minimized
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Table 5. Main contents of evaluation strategy for cadastral surveying (MLTM, 2011)

Content

Descriptions

Classification of
detailed evaluation

Basic survey (All surveying for reference points)
Applied Survey (Boundary, Portion, Reconnaissance Surveying)

Object of evaluation

All kinds of results from cadastral surveying

Standards
of evaluation

Act on Surveying, Hydrographic Survey and Cadastre(included with the related enforcement
decree and enforcement ordinance)
Enforcement Ordinance of cadastral surveying

Evaluation Compatibility evaluation of results(interior test, lot test)
Method Accuracy evaluation of surveying results(outside test, 5~10% sampling test)
Sampling Random sampling

Survey equipment

for evaluation Total station

Test for basic surveying (triangulation and
Test for Supplementary control point and parcel boundary : GPS Total station, RTK-GPS.

assistance Point) : GPS (static survey)

* All equipments should have been tested the performance test within the last three years
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Figure 2. Role planning for the institution of

evaluation of cadastral surveying
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