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Fig. 2 Profile views of three kinds of precision-milled blocks
1
Table 1  Identifiers and Dimensions of three kinds of precision-milled blocks
Vv 0y/° Wy/mm H,V/mm H,V/mm U Wio/mm W,y /mm H,y/mm H,;/mm T Wip/mm Wyp/mm Hyp/mm Hy,py/mm 6,/°
Vi 45 40 25 10 Ul 25 65 25 20 T1 25 77 25 15 30
V2 30 40 50 20 U2 50 90 25 20 T2 50 80 25 15 45
V3 45 60 50 20 U3 50 90 50 20 T3 50 100 35 25 45
V4 60 70 50 20 U4 100 140 25 20 T4 25 111 35 25 30
V5 45 100 100 10 U5 50 90 100 20
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A Laser Scanner System for Rill Morphology Measurement Based
on Linear Structured Light

ZHU Liangjun' ** ZHANG Guanghui' > LI Zhenwei’ * GENG Ren'
(1. School of Geography Beijing Normal University ~Beijing 100875 China;
2. Institute of Geographic Sciences and Natural Resources Research CAS Beijing 100101  China;
3. State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau Institute of Soil and Water Conservation
Chinese Academy of Science and Ministry of Water Resource Yangling 712100 Shaanxi China;
4. University of Chinese Academy of Sciences Beijing 100049  China)

Abstract: The rapid and precise measurement of rill erosion morphology is extremely essential for understanding the
hillslope hydrological processes and soil erosion modeling. Measuring surface microtopography is the first and fore—
most. This paper proposed and designed an easy assembling and flexible configuring laser scanner system with large
effective area sub-millimeter precision and quick data collecting. With the help of Halcon Matlab and ArcGIS

we implemented the scanner with a 4.6 m x 1.0 m scanning area resolution and precisions better than 0. 50 mm

which is better than previous research. For instance the average relative error for height and width measurement
are 0.61% and 0.56% the average absolute error measured in cross and vertical direction are 0.03 ~0.51 mm
and 0. 10 ~0. 88 mm with an average of 0. 16 mm and 0.22 mm respectively. ( See Fig.3 ~5 for details) . Be-
sides the compare with classic pin method implied an excellent accuracy and reliability with a linear fitting coeffi-
cient of 0.997 ( Eq.1) and 95.16% frequency percentage of relative error between +20 mm. Further work may
focus on the integration of data processing quantification of rill morphological indexes and the application of the

effect of sediment transportation on soil erosion.

Key words: Linear structured light; laser scanner; accuracy evaluation; rill erosion



