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Acquisition of Information of Cutting Slope on Road

Using Digital Imagery

Myung Jun, Kim

Department of Civil Engineering, Graduate School of Industry,
Pukyong National University

ABSTRACT

A carrying out of cutting slope is essential in a field of construction
such as road, factory site, and leisure facility site etc. due to the
condition of our country’'s mountainous topography. Annually, collapse
accident spring from cutting slope site frequently and makes vast
damages. The cause of these collapse have its origin in not only
slope’s broken balance by cutlting work but also summertime's
localized torrential downpour. To prevent slope’s collapse, therefore,
cutting slope’s construction work must contain precise surveying and
analysis concerning with safety slant rate according to slope’s level
and characteristics of soil or function. In management system,
surveying and analysis method still employ the traditional equipment
such as Totalstation and Level etc. But these method have time or
economical limitation and points of surveyor's approach or safety
insurance so that it i1s hard to obtain slope’s systematical informations.

In this study, the method of photogrammetry was employed for the
efficient surveying and analysis of cutting slope using Remote Control

Helicopter installed with a nonmetric digital camera. At first,



orientation control points were established on the road cutting slope
then picture -taking performed. Strip was constituted from the pictures.
In conclusion, through the three-dimension imagery, the target area’s

cutting slope information could be obtained.
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<Table 3.1> Specifications of DSC-W1

Recording mode CCD recode
Total pixels 7 5.26 Mega Pixel
_ Efficient pixels 5.09 Mega Pixel
Shutter | 30~1/2000 sec
Focal Length ﬁ f =79 ~ 23/7mm |
Dimensions 91 x 60 x 36.3 mm
7777777 Weight 250g
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<Figure 3.3> Image of Camera Calibration
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2R SHE 7he] 43 ARAAHES AlAksle A3 AziH ol
S AASY

<Table 3.2> Data of Calibration

Focal Length 7.8398mm
W 7.0391 mm
Format Size
H 52774 mm
3.4999 mm
Principal Point
26776 mm
Interior
: ) K1 9. 033e 004
Orientation e N -
Radial K2 5. 3086 OOD
Lens K3 0.000e-+000
Distortion :
P1 5.750e-005
Decentering
P2 1.170e-0045
Image Size 2592x1944

<Table 32>+ 7lvle} AgB o] oz RAEA AEE el AL
2 A5E 7] 2 A s 7.8898mmel ™, T4 HiEe XWIde=
34999mm, YWdFoez 26776mmeltt. 13l WAl wiWSe=
K1=9.033e-004, K2=5.303e-005°]™, HAl &=} uj7i ¥+ P1=0.001146,

P2=0.001082% }E}RLTE.

m

3.3 <9 deuE FF A&H

ol A FE FHAIANZHE FYAAHL XXM (radio control) 0.2 %A
He A8 delgdHe A deFHe Fsely E9 (rolling)dll A
o] A& AHE FAE & Adx FAH(gimbal mount)F Ao FlwEtE
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<Figure 3.5> Total Station

<Table 3.3> Specifications of Total Station

(EDM :50mm)

Objective Lens 45mm
Magnification 30X
Telescope
Resolving Power 2.5"
Minimum Focus 1.3m
1 Prism 2,400m
Distance Objective Lens 2 Prism 3,100m
Measurement 9 Prism 3,700m
Precision +(2mm + 2ppm) m.s.e
Angle Angle Display 05" /17
Measurement 1”

Accuracy
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<Table 3.4> Data of Control Points

101 184917.84 191792.54 29.79
102 184916.28 191809.55 29.99
103 184914.47 19182662 30.12
104 18491254 191845.89 30.15
105 184910.80 191866.67 30.16
106 184909.05 191885.62 30.22
107 184907.19 191903.14 3021
108 184905.62 191920.93 30.18
109 184904.10 191938.52 30.20
110 184901.96 19195868 30.15
111 184900.58 191977.61 30.04
112 184898.86 191994.03 29.84
113 184896.82 192013.33 29,57
114 184895.14 192039.62 29.25
115 184890.08 192065.73 28.74
116 184887.14 192087.74 27.82
117 184883.99 192107.12 26.56
118 184879.99 192135.19 25.49
119 184922.24 191962.02 40.24
120 184928.99 19194264 44,60
121 184930.97 191923.39 44.86
122 184932.79 191906.49 4494
123 184934.15 191889.38 44.78
124 184936.30 191869.63 44.87
125 18495211 191884.47 52.11
126 184943.95 191878.71 49.29
127 184942.82 191892.82 4975
128 184941.34 191907.89 49.98
129 184939.66 191929.88 49.74
130 184942.03 191932.66 49.26
131 18494757 191917.98 53.04
132 184935.38 191863.29 4341
133 184907.78 191790.98 24.72
134 184906.07 191807.95 24.75
135 184904.25 19182568 24.77
136 184902.43 19184568 24,93
137 184900.18 191866.47 24.93
138 18489851 191885.31 24.95
139 184896.55 191904.31 25.00
140 184895.17 191921.53 25.03
141 184893.63 191937.56 24.96
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<Table. 3.4> Data of Control Points(Continued)

145 184886.18 192013.21 24.27
146 184883.53 192040.45 24.05
147 184881.34 192064.18 23.83
148 184879.04 192088.13 23.51
149 184877.25 192106.83 23.30
150 184902.61 192014.98 33.07
151 184905.58 192001.93 34.41
152 184908.97 191963.71 34.65
153 184911.26 191938.91 34.82
154 184913.50 191919.19 34.81
155 184914.65 191905.78 34.84
156 18491691 191883.36 34.97
157 184918.26 191866.39 34.98
158 184920.20 191846.95 34.81
159 184921.76 191830.92 34.92
160 184950.17 191899.82 52.97
161 184949.13 191889.00 51.93
162 184954.40 191901.68 54.63
163 184952.38 191916.37 54.52
164 184954.05 191907.29 54.67
165 184943.79 191867.54 46.64
166 184923.93 191813.10 34.44
167 184899.87 191790.75 20.62
168 184898.28 191807.46 20.70
169 184896.65 191824.50 20.77
170 184894.78 191844.18 20.81
171 184892.76 191865.47 20.86
172 184891.03 191883.37 20.87
173 184889.18 191901.80 20.85
174 184887.57 191919.17 20.80
175 184885.87 191937.21 20.78
176 184883.87 191958.20 20.70
177 184882.21 191975.47 20.60
178 184880.34 191995.01 20.43
179 184878.71 192012.13 20.33
180 184876.13 192039.09 20.10
181 184873.75 192064.28 19.85
182 184871.52 192087.54 19.56

- 27 -



<Table. 3.4> Data of Control Points{(Continued)

191 184927. 191866.72 39.86
192 184930.06 191848.09 39.30
193 184926.18 191830.92 36.54
195 184902.06 191767.81 20.46
196 184905.58 191730.84 20.13
197 184908.83 191751.61 21.51
198 184909.29 191768.95 23.05
199 184908.26 191777.54 23.83
115 184856.19 192039.32 19.98
201 184903.02 191741.02 19.27
202 184898.97 191782.75 19.58
203 184895.73 191817.41 19.76
204 184891.57 191859.77 19.88
205 184888.72 191891.52 19.87
206 184885.04 191929.22 19.81
207 184881.28 191968.77 19.67
208 184877.95 192003.84 19.44
209 184873.43 192051.04 19.01
210 184870.39 192082.32 18.65
142 184891.62 191958.86 24.87
143 184889.65 191977.20 24.66
144 184887.88 191994.35 24.45
185 184913.81 191978.20 37.33
186 184918.29 191957.14 39.67
187 184919.52 19194100 39.82
188 184921.87 191920.99 40.07
183 184869.66 192106.92 19.33
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<Table 4.1> The exterior orientation parameter

AR (X Yo Zp)st slH a2 (w,d, k)8 AR}
7] SAbgto® R EAase] 273k
2 sty HaAFEoR u
HyEE HER

& ZHA v 1 3] (spatial

2010 268222 | 9.12985 | 2.05332 | 38.0483 | -83.8966 | -49.7439
2020 0.88349 | 2.24380 | 3.22126 | 84.7251 | 5.310823 | 4.237937
2030 -6.37185 | 2865759 | 3.12833 | -94.596 | -73.1741 | 11.37374
2040 -4.21927 | -2.4748 | -1.41124 | 103.771 | 57.63044 |-179.68222
2050 402701 | 1635736 | 12.0800 | 59.5196 | 8.12882 | -2.75581
2060 9.63566 | 16.44392 | 0.10573 | -85374 | -1.67988 | 81.10117
2070 5.14539 | 13.84677 | 2.90229 | -84.103 | 56.07301 | 178.20615
- 2080 994812 | 493479 | 2.12150 | 31.2885 | 35.63472 | 7.072391
2090 14.21874 | 10.8461 | -1.34354 | 6.64454 | -.2.64714 | 51.7386
2010 7.43477 | 545565 | 11.78945 | -8.33445 | 587647 | ~19.7846
2011 3.13865 | -9.45776 | 1.46738 |-13.78576| 4.37867 | 10.95879
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<Figure 4. 6> Stereo Image
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<Table 4.2> The Error of Control Points

Total Station Image Station v, vy v,

e Xm) | Ym) | Zm)| Xm) Y | zm) | @ | m) | (m)

110 | 184901.96 | 191958.68 | 30.15 | 184901.63 | 191958.69 | 30.28 | -033| 0.01 0.13
110} 184900.58 | 191977.61 | 30.04 | 184900.37 | 191977.41 | 2957 | -0.21| -0.19| -0.47
120 | 184928.99 | 191942.64 | 44.60 | 18492869 | 19194224 | 4473 | -0.30| -0.40| 0.13
113} 184896.82 | 192013.38 | 29.57 | 184896.58 | 192013.09 | 30.00 | -0.24| -0.29| 0.43
1191 184922.24 | 191962.02 | 40.24 | 184922.12 | 19196168 | 39.18 | -0.12| -0.34| -1.06
122 184932.79 | 191906.49 | 44.94 | 184933.53 | 191906.60 | 144.68 074, 011} -0.27
129 | 184939.66 | 191929.88 | 49.74 | 184939.11 | 191930.06 | 3022 | -055| 018 048
142 184891.62 | 191958.86 | 24.87 | 184890.98 | 191959.26 | 24.10 | -064| 040 -0.77
143 | 184889.65 | 191977.20 | 24.66 | 184839.00 | 191977.54 | 2438 | -065| 0.34| -0.28
145 | 184886.18 | 192013.21 | 24.27 | 184885.75 | 192013.87 | 2364 | -043| 066, -0.63
146 | 184883.53 | 192040.45 | 24.05 | 184883.20 | 192041.14 | 2349 | -0.33| 069 -0.56
150 | 184902.61 | 19201498 | 33.07 | 181901.83 | 192014.44 | 32.51 -0.781 -054| -0.56
151 | 184905.58 1 192001.93 | 34.41 | 18490599 | 192002.07 | 34.50 041 0.14 0.09
1791 184878.71 | 192012.13 | 20.33 | 184878.40 | 192011.96 | 20.24, -0.31| -0.17| -0.09
180 | 184876.13 | 192039.09 | 20.10 | 184876.31 | 192038.75 | 19.47 0.18| 034 -0.64
1851 184913.81 | 191978.20 | 37.33 | 184913.92 | 191978.06 | 36.95 011} -014| -0.38
186 | 184918.29 | 191957.14 | 39.67 | 184918.40 | 191956.46 | 40.13 0.11| -068| 046
208 | 184877.95 | 192003.84 | 19.44 | 184877.52 | 192003.95 | 19.68| -0.43; 0.11 0.24
207 | 184881.28 | 191968.77 | 19.67 | 184880.75 | 191968.65 | 19.05| -0.53 -0.12| -0.62
206 | 184885.04 | 191929.22 | 19.81 | 184884.47 | 191928.74 | 20.18 | -0.57| -0.49 1.37
205 | 184888.72 | 191891.52 | 19.87 | 18488850 | 191891.20 |20.00 | -0.22} -032| 0.13
209 | 184873.43 | 192051.04 | 19.01 | 18487259 | 19205140 | 1880 | -0.84| 0.36| -0.21

Mean Error 0.410 | 0.319 | 0.4%4
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Mean Error(m)

<Fig 4. 10> Mean Error of Control Points
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