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Analysis of Stone's Surface Roughness Measurement Accuracy
of a High Resolution Digital Camera by
Digital Close-Range Photogrammetry
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ABSTRACT

This study aims to analyze stone's surface roughness measurement accuracy of a high resolution DCS 420
digital camera by digital close-range photogrammetric technique. For this purpose, the surface roughness
measurement system was constructed by means of microsoft visual basic 6.0 in windows. As the analysis results
of measurement accuracy of digital camera using this system, the roughness error of the normal distance
between the best fitting reference surface obtained by least square method and sample points in the ideal plane

or surface did not exceed 0.1 mm
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Fig. 1. Flow chart of roughness measurement system

Fig. 2. Program of roughness measurement system
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Fig. 3. Edit module of image viewer

Table 1. RMSE of 3D ground coordinates of the check points in digital image acquired by DCS 420 camera(unit : mm)

RMSE X Y Z
Focal length Bundle  Additional Bundle Bundle Additional Bundle Bundle Additional Bundle
35 mm 0.251 0.219 0.280 0.188 0.245 0.237
70 mm 0.146 0.099 0.120 0.106 0.157 0.154
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Table 3. Average correlation coefficients of each sample
areas

Size 7 9 1m 13 15 17 19 21
Ave. 0.753 0.772 0.832 0.881 0.883 0.888 0.885 0.885

(a) Sample 1(60x60 pixel)

(c) Sample 3(70x70 pixel)

Sample area Sample 1 Sample 2 Sample 3 Sample 4
Ave. 0.80 0.75 0.96 0.94

(b) Sample 2(60x60 pixel)
< %{;2

(d) Sample 4(70x70 pixel)

Fig. 4. DEM on each sample area by DCS 420 camera
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Fig. 5. Profile of a curved line for centerline average heightroughness designation method
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Table 4. Average of normal distance between the sample
points and the reference surface by DCS 420
digital camera and Rolleiflex 6006 camera(unit :
mm)

Camera DCS 420 Rolleiflex 6006
Applied reference
surface surface plane surface plane

Sample area
Sample 1 0.122 0.076
Sample 2 0.092 0.076
Sample 3 0.093 0.051
Sample 4 0.085 0.060
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Fig. 6. Roughness measurement module
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