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A Study on Measurement of Rock Joint Roughness
Using the Digital Photogrammetry

Seo Hyeonkyo, Jeong-Gi Um*

Abstract Applicability of the digital photogrammetry technique for measurement of rock joint roughness is addressed
in this study using the DSLR camera. Measurements of roughness were performed for two rock joint specimens
using the laser profiler and the digital photogrammetry technique. The statistical roughness parameters were estimated
for two dimensional roughness profiles constructed from each method. Obtained results showed that the statistical
roughness parameters estimated from the digital photogrammetry technique were lower than that based on the laser
profilometer, even though a high degree of correlation might exist between them. The effects of camera direction
on roughness measurements were found to negligible in practice. The digital photogrammetry could be a cost

effective method to measure the roughness of rock joints with various scale at the fields.
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Fig. 1. Principles of a digital photogrammetry
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Fig. 2. Construction of points clouds using the digital photogrammetry
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(a) GR-1

(b) GR-2

Fig. 3. Photographs of rock joint specimens

Fig. 4. The laser profiler which was used for roughness
measurements
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Laser profiler Photogrammetry

(b) GR-2

Fig. 5. Digital elevation models of rock joint surfaces using the data from laser profiler and photogrammetry

(a) Laser profiler (b) Photogrammetry

Fig. 6. Selected profiles form digital elevation models of GR-2
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Hg. 7. Variation of statistical parameters for each profile in the
GR-1 using the laser profiler (L) and photogrammetry (P)
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Fig. 8. Variation of statistical parameters for each profile in
the GR-2 using the laser profiler and photogrammetry
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Table 1. Statistics of estimated roughness parameters
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GR-1 L P P L P
Ave. 0.38 0.30 0.28 0.23 0.26 0.20
Stdev. 0.06 0.05 0.04 0.03 0.05 0.05
Max 0.63 0.57 0.45 0.36 0.44 0.44
Min 0.28 0.22 0.22 0.17 0.16 0.12
GR-2 L P L P L P
Ave. 0.36 0.26 0.28 0.20 0.23 0.17
Stdev. 0.06 0.03 0.04 0.02 0.05 0.03
Max 0.58 0.39 0.44 0.29 0.42 0.27
Min 0.28 0.21 0.22 0.16 0.17 0.12

note: L=laser profiler, P=photogrammetry
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Fig. 10. Results obtained from estimated statistical parameters
of photogrammetry with 25% increasement for the
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Table 2. Statistics of estimated roughness parameters with respect to camera direction
Z, SLave SDs.
angle 0° 20° 40° 0° 20° 40° 0° 20° 40°
Ave. 0.29 0.29 0.31 0.22 0.22 0.23 0.19 0.19 0.20
Stdev. 0.04 0.03 0.03 0.02 0.02 0.02 0.04 0.03 0.03
Max 0.44 0.36 0.37 0.28 0.26 0.27 0.34 0.27 0.28
Min 0.22 0.22 0.24 0.17 0.17 0.19 0.12 0.13 0.15
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