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3D Micro-topographic Modeling Based on Artificial Tilt Photogrammetry
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Abstract; Based on the method of artificial tilt photogramme-
try, the 3D model of micro-topography surface is measured
and established by setting up two shooting paths, three
shooting heights and three kinds of resolution cameras, and
evaluated the model’s accuracy. The results show the overall
horizontal distance error of the 3D model is #=8. 98mm and
vertical distance error is +7. 79 mm. Comparing with the
O-path, 1.0 m and 1. 5 m, 12. 3 million and 6. 1 million
camera resolution, the method which uses I_H_I‘path, 0.5 m
shooting height, and 24. 3 million camera resolution to take
photos has better ability to represent the surface micro-topo-
graphic features more accurately, and the horizontal distance
error of its 3D models is ®=4. 01mm and vertical distance er-
ror is ==1. 81 mm. It provides sufficiently accurate data and
the reference to establishing the 3D model for quantificational
study of micro-topography soil erosion process.
Key words: photogrammetry and remote sensing; 3D model-

ing; artificial tilt photogrammetry; micro-topography

b

(41371273,41771308) ;2018

CHANG Linshan' FU Xintong® LIU Jing'
( 25 cm)H?
b ’
b
[1]
b o
Bl m .dm cm mm
[4]
b
) (
. ) ( .
) R
b ’
b
[6-7]
[6]
b
( N
. ) , o

(artificial tilt photogrammetry, ATP)

b

DEM o

(201810712105),



44 5 : ATP 49

v
20
(108.72°E,34. 36°N) , 637. 6 mm, -
o,
b b b b oz) -
30 cm , 20 cm,
10 ¢m, . 4 1
Fig.1 Experiment Area and Shooting Path
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Tab.1 Plans Cross-over Experiment ’
/m ’
ILCE-A5100L oy 2) °
(2 430 ) 0. o ; )
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D90 1.0 TS .
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Tab. 2 Calibration Parameters
/(X10710) /(X10~7)
xo/mm yo/mm f/mm k1 ks k3 b1 22
ILCE-A5100L 11. 385 7.506 20. 236 395 —4.05 —0.197 4.98 7.36
D90 0.054 —0.171 29.423 3 890 —27.1 1. 66 —15.9 —29.4
D70S 0.027 —0.248 17.473 —23 700 — — —
): O-TA[]]: 147 O-1-O:43; O-M{]]: 84 O-M- ( cm) ,
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@‘M_H_H: 84; @‘M_O: 34; @‘H_H_H: 70; @‘H_O: ® ’ 4
42; @-1A]]: 185; @-1-O: 46; @-M][]|: 73; @-M- ,
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Fig. 2 Part of Experiment Result
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Fig. 3 Accuracy Test
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