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Abstract  Informatization and visualization technology for real space is a key technology for construction of
geospatial information. Three-dimensional (3D) modeling is a method of constructing geospatial information from data
measured by various methods. The 3D laser scanner has been mainly used as a method for acquiring digital elevation
data. On the other hand, the unmanned aerial vehicle (UAV), which has been attracting attention as a promising
technology of the fourth industrial revolution, has been evaluated as a technology for obtaining fast geospatial
information, and various studies are being carried out. However, there is a lack of evaluation on the quantitative work
efficiency and data accuracy of the data construction technology for 3D geospatial modeling. In this study, various
analyses were carried out on the characteristics, work processes, and accuracy of point cloud data acquired by a 3D
laser scanner and an unmanned aerial vehicle. The 3D laser scanner and UAV were used to generate digital elevation
data of the study area, and the characteristics were analyzed. Through evaluation of the accuracy, it was confirmed
that digital elevation data from a 3D laser scanner and UAV show accuracy within a 10 cm maximum, and it is
suggested that it can be used for spatial information construction. In the future, collecting 3D elevation data from
a 3D laser scanner and UAV is expected to be utilized as an efficient geospatial information-construction method.

: 3D Laser Scanner, Accuracy Analysis, Digital Elevation Data, Unmanned Aerial Vehicle, Spatial
Modeling
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Table 1, Work Process and Time by 3D Laser Scanner

Work Process

Ficld Office fime
Data Acquisition - 20 minutes per session
- Registration 10 minutes per session
- Data Analysis 30 minutes
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Fig. 5. Shaded areas of the 3D Laser Scanner
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Fig. 6. Check Points of 3D Laser Scanner Data
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Table 2. Accuracy evaluation results of 3D Laser
Scanner

No. N(m) E(m) H(m)

1 356658.202 158891.926 79.072

2 356627.016 158908.071 75.861

3 356560.363 158934.753 75.833

4 356507.675 158934.512 75.980

5 356634.971 158976.746 77.208

6 356623.424 158990.424 77.068

7 356653.455 158985.444 77.390

8 356642.959 158995.985 78.080

9 356777.873 159110.563 84.919

No. dN(m) dE(m) dH(m)

1 0.014 0.015 0.015

2 0.011 -0.016 0.014

3 0.013 0.014 0.013

4 -0.016 0.011 0.017

5 0.014 -0.009 0.013

6 0.005 0.010 0.012

7 -0.014 0.007 0.012

8 0.011 -0.014 0.014

9 0.013 0.009 0.016
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Table 3. Work Process and Time by 3D Laser Scanner

Work Process
Time
Field Office
Data
L - 20 minut
Acquisition e
- Post Processing 100 minutes
- Data Analysis 30 minutes
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S5 AR A o] ofg] g 159] Ao 759 Table 4, Accuracy evaluation results of UAV

stk e 9] dlolE o] 7l stk m=g ~ = B e
ERoh 2E W Aol tha w=o] Sl dHlolH 1 412802.422 231952.421 132.724
7} A EE 540 YElth Fig. 112 F13-37] 2 412956.635 232025.024 145.256
o8t £ TEAR Y] ZFLAARS LERATE 3 412631.687 232084.235 125.236
4 412307.288 232095.477 136.214
5 412364254 232251236 154.214
No. dN(m) dE(m) dH(m)
1 0,024 -0.017 -0.098
2 0.031 0.021 0.074
3 0.037 0.037 0.067
4 0.032 0.031 0.087
5 20,031 20,027 0.081
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Table 5, Features and Accuracy of Pointcloud Data

Method Features Accuracy

- Shaded areas occur where parts are

3D Laser not observed at the instrument point -0.016m
Scamner | - High accuracy data -
- Requires a lot of work time to 0.017m

acquire data in a wide area

- Low accuracy compared to 3D

laser scanners -0.098m
UAV - Curvature of Digital Elevation Data
- Generate large area data in short 0.087m

time

Table 6. Estimated Time of Data Acquisition and
Processing by area

Time of Data Acquisition and Processing
Area
3D Laser Scanner UAV
66,000m* 120min 110min
153,000m’ 210min 130min
240,000m* 390min 150min

1

c.°‘I
of
N

HK B
fo b~ ro nu

Table 5} Table 604 Hi= n}o} 7to] o]
0|8 AL EAEE 3D #olA =AY H|E
Azt H& WA 9] o] Aol 7HEstAA

]
7
o Qo) gE AT oy H5e)

748



37 37 REYL IR SANEARY BY L FRE B
geAoRE Q3] =& AIEE QEA EE TR Enhancement for Development of Open-pit Mine
= sy - . - Monitoring System in Open Source Environments",
TEl F2s] 28] 7 AR Ak Journal of the Korean Society of Surveying, Geodesy,
Photogrammetry and Cartography, Vol.34, No.l,
pp.21-32, February, 2016.
DOI: http://dx.doi.org/10.7848/ksgpc.2016.34.1.21
4 g% [6] G. H. Kim, J. W. Choi, "Land Cover Classification with
' High Spatial Resolution Using Orthoimage and DSM
Based on Fixed-Wing UAV", Journal of the Korean
2 3= 329 golA AUt FolgEgre HE Society of Surveying, Geodesy, Photogrammetry and
= o _ _ Cartography, Vol.35, No.l, pp.1-10, February, 2017.
v AavlelH e 54, Ade A, Ao e ozt DOI: hitps://doi.org/10.7848/ksgpe.2017.35.1.1
Al BAE T3l Tk REPS {9 FolEgE] 8 [71 S. C. Lee, J. H Kim, J. S. Um, "Accuracy and
i = = - Economic Evaluation for Utilization of National / Public
o] 7}=AL AAETIA} B Aog s E o3 o :
o s S ArstaA & sler A7 8 et Land Actual Condition Survey Using UAV Images",
2o ARS AL = 9%l Journal of the Korean Society of Surveying, Geodesy,
_ Photogrammetry and Cartography, Vol.35, No.3,
L Aol gigk dlolelE 3D #lolA 27y % pp.175-186, June, 2017.
Bo1g 3|2 o] el HEsIGon, e DOI: https://doi.org/10.7848/ksgpc.2017.35.3.175
2 A Qe S uEAnE 12k [8] Trimble Inc.. SXI10 [lenternet]. Available From:
53l A FHe] FAAEARE TEAAT http://www .trimble.com (accessed Sep., 10, 2018)
< wl Ho]sla o5} Z=% =y
2. 3D #loA] 27 Bt Rl ]e] of g FAaE [9] DJI. Phantom4 Pro [lenternet]. Available From:
Ztg o] EAS Ao, e HrlE E3 https://www. dji.com/kr (accessed Sep., 10, 2018)
e} 10cm olthe] AREE FAFozA F4 3
w80 BEHS ANSL,
3. 8%, 3D dolA 2Aue EAgEsl) o3 & 0] 2 (Keun-Wang Leo) EREL)
AnEAss B89 3R 75 Uies
Z-g-o] 7=k *1993d 29 : ek AAAY
siah (8D
0199611 : FAUEA HFE Y
(FEAA
020008 FAUE HFE Y
References e
*2001d 28 ~ A Lot
[1] J. K. Park, K. Y. Jung, "Application of Laser Scanner for HEH|t]o]dy w4
Mine Management and Mining Plan", Asia-pacific
Journal of Multimedia Services Convergent with Art, Aan
Humanities, and Sociology, Vol.7, No.6, pp.693-700, <FAlop
June, 2017. HEvTe] B4, dEm o] &&, Eukd Sl
DOI: http://dx.doi.org/10.14257/ajmahs.2017.06.89
[2] J. H. Kim, J. H. Kim, "Accuracy Analysis of Cadastral
Control Point and Parcel Boundary Point by Flight
Altitude Using UAV", Journal of the Korean Society of u N,
Surveying, Geodesy, Photogrammetry and Cartography, H} Tt(Joon-Kyu Park) [B43]H]
Vol.36, No.4, pp.223-233, August, 2018.
DOI: https://doi.org/10.7848/ksgpc.2018.36.4.223 Fepsha Zahoet

[3] S. Y. Won, S. W. Lee, J. C. Paik, C. Y. Yune, G. H.
Kim, "Analysis of Erosion in Debris Flow Experiment
Using Terrestrial LIDAR", Journal of the Korean Society
of  Surveying, Geodesy, Photogrammetry and
Cartography, Vol.34, No.3, pp.309-317, June, 2016.

DOI: http://dx.doi.org/10.7848/ksgpc.2016.34.3.309

K. W. Lee, J. K. Park, "Construction of 3D Digitizing
Data Using Aerial Photographs Acquired by UAV",
International Journal of Advanced Science and
Technology, Vol.112, pp.79-88, March, 2018.

DOL: http://dx.doi.org/10.14257/ijast.2018.112.08

[5] S. Y. Kim, J. H. Yu, Y. G. Yu, H. J. Lee, "Database

(4]

749





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


