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DEM generation of Rock Slope using Laser Scanning and Digital
Stereo Photogrammetry

Chang-Yub Jeong and Hyeong-Dong Park

Abstract. To obtain Digital Elevation Model(DEM) from an exposed rock mass, techniques such as laser scanning
and digital stereo photogrammetric technique are recently applied. We have obtained the DEM of the rock slope
using above techniques in this study, and examined a suitability and improvement of the photogrammetry for the
rock slope by overlapping the DEM. This study can be applied to the measurement of fracture orientations, the
prediction of rock joint network, and the analysis on the change of the rock slope.
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Table 1. Technical specification.

Instrument Type High Accuracy L.M.S
08-10M/25-25M
100 pts/s
0.21 mm / 0.6 mm
46°(H), 320°(V)

0.4 mm / 0.7 mm

Scanning Range

Scanning Speed

Standard Deviation (Accuracy)
Field of View
Spot Size

Metrology Method Optical Triangulation

Fig. 3. S25 Laser Scanner system.
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Fig. 4. Image of rock face (white circular marks on the rock
surface are targets for control survey).
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Fig. 5. Screen capture from Rapidform2002 program for building
DEM using the data acquired from laser scanner.
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Fig. 6. Three dimensional coordinate system: distributed
solid circles represent targets (units are mm).

Table 2. Interior and exterior orientation parameters of
reference surface determined by EOS D30
camera (units are radian and mm, respectively).

Parameters Camers Left Right
0] 0.227811 rad 0.201134 rad
) -0.139705 rad | 0.205790 rad
K 0.040883 rad | -0.052426 rad
Xo -21.581 mm 2068.103 mm
Yo 1497.158 mm 1704.751 mm
Zo 8045914 mm | 8019.272 mm
%o 5.956283 pixel | 0.154158 pixel
Yo -2.359040 pixel | -0.895909 pixel
f 27.908419 mm (28.15702227 mm

Table 3. RMSE of 3D ground coordinates of the check
poihts in digital image (units are mm).

RMSE
Focal lengt X Y z

28 mm 1.291 1.932 2.468
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Fig. 7. Screen capture from Rapidform2002 program for
building DEM using the data acquired from stereo
photogrammetry.
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the data acquired from Laser the data acquired from Stereo
Scanning. Photogrammetry.

Fig. 10. Height differences between laser scanner DEM and
photogrammetry DEM (units are mm).
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Fig. 11. Target region.
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Table 4. Difference of correlation coefficient(r).

Image before geometric Image after geometric
correction correction

min. value | ave. value | min, value ave. value

-0.29161 0.409 0.16964 0.720
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