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Abstract: Observing soil erosion process at fine spatial and temporal scale is of great significance to the
study of soil erosion mechanism. A digital close range photogrammetric observation system based on
wireless networking technique was explored and established. The evolution of soil surface topography was
dynamically monitored by instantaneous image acquisition at different time intervals during ongoing
rainfall. Noises on the images such as raindrops was removed by K-means clustering digital point clouds
were calculated and digital elevation model ( DEM) was then generated. The results showed that the
measurement precision of the established system could reach a sub-millimeter level and the minimum
measurement error was 0. 006 2 mm. The maximum relative error between the measured value and the
actual value was —2.968 3% . According to the experimental observations the average relative error of
soil loss was —1.73% and the accuracy of single observation was up to 99.26% . The established
digital photogrammetric observation system could accurately calculate the digital point cloud from the
underlying surface with 1 min time interval and 2 mm spatial resolution. The observation methods explored
provided a reliable way to monitor soil erosion processes especially under rainfall conditions which was
of great importance in understanding soil erosion mechanisms.
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Tab.1 Calibration parameters of each camera
f/mm (e, c),) /mm K, K, K,
1 9522.74 (32.0269 -25.6875) -0.558 095 0.375163 1.458 47
2 9556. 31 (26.2396 -13.8344) —0.557 842 —-0.989 929 27.176 10
3 9599.97 (108.9370 -123.0780) -0.539 151 -1.127910 19. 035 60
4 9641.8 (-33.7449 -22.4130) —0.582485 1. 085 950 -6.52576
5 9637.72 (49.3018 23.1094) -0.623 164 3.023 38 -36.97270
6 9 546. 84 (1 -93.4483 -79.2576) -0.530216 —0.557 424 8.23185
7 9577. 84 (22.8014 -143.2660) —0.590 964 1. 090 93 —11. 820 50
8 9 564. 88 (-14.3177 -29.7029) -0.546 152 -0.291 101 7.734 09
9 9 629. 67 (-85.1685 -152.8220) —-0.566 489 0.117 823 3. 645 60
10 9 663. 17 (1 -99.9308 -268.4770) -0.639 872 3.035 670 -29.651 80
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Tab.2 Observation results of same rain intensity and different slopes
0° 5° 10° 15°
mm /mm 1% /mm /% /mm 1% /mm /%
2992 2992. 096 0.003 2 2993. 838 0.061 4 2991.53 -0.0157 2993.128 0.0377
Vv 292 292.6975 0.2389 293.48717 0.509 5 295.346 6 1. 146 1 293.260 5 0.4317
235 233.9265 -0.4568 230.529 1 -1.9025 229.1393 -2.4939 228.992 8 -2.5562
1500 1501.038 0. 069 2 1499. 869 -0.008 7 1 503. 803 0.2535 1 499. 369 -0.0421
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5
Tab.5 Observation results of soil loss at different times
/min
5 45 50 70 90 110 130 140 150
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