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Improvement of computer vision model for
slope land disasters identification based on
existing closed-circuit television system
and the assessment of application
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Improvement of computer vision model for slope land
disasters identification based on existing closed-
circuit television system and the assessment of
application

Abstract

This study builds upon the achievements of the innovative research
project " A study on the establishment of computer vision for disaster
identification based on existing closed-circuit television system" (Project
Code: SWCB-111-059) by the Soil and Water Conservation Bureau. With
practical applications as the objective, this research aims to enhance the
computer vision-based slope disaster recognition model and implement it
in practice. The study initially refines the sample data in the slope disaster
image database, focusing on crucial disaster areas. Secondly, it explores
the capabilities of deep neural networks in slope disaster recognition and
establishes a robust deep learning model. Finally, based on the recognition
model and practical application requirements, an real-time CCTV slope
disaster monitoring website is constructed.

This study has refined the image database for slope disaster research
and conducted tests on various models within the LRCN framework
(LSTM+CNN, LSTM+VGGI16, LSTM+VGG19, and LSTM+ResNet).
According to the results, focusing image analysis on the characteristic
features of slope disasters can enhance the precision of model training. In
terms of the capability of deep learning networks to recognize slope
disasters, the deep learning network ResNet exhibited superior recognition

abilities (90.57%) wunder limited resource training compared to
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LSTM+CNN, LSTM+VGG16, and LSTM+VGGI19. It also reliably
identified slope disasters in validation images. However, the training costs
(time and GPU resources) required for ResNet are comparatively higher.
In practical applications, this research has established a structural
framework for a CCTV slope disaster monitoring network, enhancing the
application value of existing CCTV resources. The computer vision
recognition model for slope disasters designed in this study, along with its
application architecture, can provide a reference for the design of related

research.
Keywords: computer vision, image recognition, deep learning, slope

disaster monitor
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20.41%

18.87%

190.78

1000

26.53%

15.09%

292.78

26.53%

15.09%

386.04

20.41%

1.89%

400.19

0.01

100

91.84%

60.38%

15.05

32.65%

64.15%

19.28
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64.15%

139.33
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32.65%

64.15%
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32.65%

64.15%
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50.94%

231.78

32.65%

64.15%

280.00

32.65%

64.15%

293.38

1000

32.65%

64.15%

465.51

32.65%

64.15%

566.89

32.65%

64.15%
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75.47%

34.83

65.31%
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29.52

55.10%
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100.00%

83.02%

53.47

32.65%

64.15%

56.30

55.10%

60.38%

57.42
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100.00%

77.36%

121.45

91.84%

67.92%

143.25

30.61%

24.53%

146.61

500

100.00%

75.47%

233.33

32.65%

64.15%

278.25

32.65%

60.38%

289.94

1000

100.00%

81.13%

464.83

100.00%

62.26%

583.15

32.65%

64.15%

601.98

40

0.1

100

32.65%

64.15%

38.42

26.53%

15.09%

44.19

20.41%
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26.53%

15.09%

374.64

1000

32.65%

64.15%

615.50

32.65%

64.15%

728.86

32.65%

64.15%

763.91

0.01

100

32.65%

64.15%

37.95

32.65%

64.15%

37.61

32.65%

64.15%

38.49

200

100.00%

71.70%

75.53

32.65%
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759.23

0.001

100

67.35%

81.13%

37.91

32.65%

64.15%

38.09

57.14%
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64.15%

51.02

26.53%

15.09%

54.61

200

32.65%

64.15%

70.22

32.65%

64.15%

88.89

32.65%

64.15%

91.40

300

26.53%

15.09%

172.18

32.65%

64.15%

220.34

32.65%

64.15%

223.20

500

32.65%

64.15%

373.33

32.65%

64.15%

427.97

32.65%

64.15%

481.54

1000

32.65%

64.15%

737.39

32.65%

64.15%

886.62

32.65%

64.15%

869.92

0.01

100

77.55%

71.70%

35.90

32.65%

64.15%

45.08

32.65%

64.15%

47.11

200

100.00%

52.83%

70.22

32.65%

64.15%

89.23

32.65%

64.15%

91.29

300

100.00%

84.91%

171.74

32.65%

64.15%

218.64

32.65%

64.15%

221.54

500

32.65%

64.15%

371.17

32.65%

64.15%

451.93

32.65%

64.15%

444.50

1000

100.00%

81.13%

729.55

32.65%

64.15%

889.35

32.65%

64.15%

877.43

0.001

100

81.63%

73.58%

36.01

79.59%

77.36%

44.88

59.18%

64.15%

47.38

200

100.00%

88.68%

69.98

57.14%

56.60%

89.43

75.51%

77.36%

91.45

300

81.63%

69.81%

171.79

93.88%

66.04%

219.48

83.67%

64.15%

223.45

500

100.00%

75.47%

373.13

100.00%

79.25%

433.18

36.73%

39.62%

445.85

1000

100.00%

79.25%

739.06

100.00%

67.92%

875.29

100.00%

64.15%

885.77

224

15

0.1

100

32.65%

62.26%

35.00

32.65%

64.15%

50.74

20.41%

1.89%

52.58
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200

32.65%

64.15%

61.81

32.65%

64.15%

88.07

32.65%

64.15%

86.53

300

26.53%

15.09%

154.02

26.53%

15.09%

214.78

32.65%

64.15%

220.59

500

26.53%

15.09%

313.50

32.65%

64.15%

430.54

32.65%

64.15%

432.36

1000

26.53%

15.09%

657.86

20.41%

1.89%

892.30

32.65%

64.15%

877.66

0.01

100

32.65%

64.15%

30.63

32.65%

64.15%

43.83

32.65%

64.15%

43.42

200

32.65%

64.15%

61.99

32.65%

64.15%

87.28

32.65%

64.15%

86.20

300

32.65%

64.15%

154.64

32.65%

64.15%

213.32

32.65%

64.15%

216.50

500

32.65%

64.15%

314.07

32.65%

64.15%

434.83

32.65%

64.15%

428.11

1000

32.65%

64.15%

661.28

26.53%

15.09%

862.64

26.53%

15.09%

853.87

0.001

100

91.84%

79.25%

30.88

20.41%

1.89%

44,71

34.69%

26.42%

43.25

200

100.00%

69.81%

61.78

85.71%

62.26%

86.53

32.65%

64.15%

86.64

300

100.00%

75.47%

185.19

59.18%

67.92%

220.73

32.65%

64.15%

216.88

500

100.00%

79.25%

320.14

100.00%

77.36%

445.11

32.65%

64.15%

445.92

1000

100.00%

64.15%

668.51

32.65%

64.15%

870.35

32.65%

64.15%

862.32

20

0.1

100

32.65%

64.15%

47.47

32.65%

64.15%

52.23

32.65%

64.15%

68.06

200

30.61%

9.43%

84.49

32.65%

64.15%

104.55

32.65%

64.15%

125.58

300

26.53%

15.09%

206.15

32.65%

64.15%

294.82

32.65%

64.15%

274.97

500

32.65%

64.15%

409.67

32.65%

64.15%

564.23

32.65%

64.15%

535.65

1000

32.65%

64.15%

849.81

20.41%

18.87%

1061.83

26.53%

15.09%

1055.55

0.01

100

32.65%

64.15%

41.80

32.65%

64.15%

56.63

32.65%

64.15%

56.60

200

32.65%

64.15%

84.18

32.65%

64.15%

114.25

32.65%

64.15%

111.91

300

32.65%

64.15%

203.79

32.65%

64.15%

291.68

32.65%

64.15%

271.98

500

32.65%

64.15%

416.90

32.65%

64.15%

566.15

32.65%

64.15%

521.50

1000

32.65%

64.15%

818.96

32.65%

64.15%

1051.38

32.65%

64.15%

1058.86

0.001

100

91.84%

79.25%

42.86

59.18%

60.38%

53.05

48.98%

45.28%

56.52

200

100.00%

75.47%

84.26

87.76%

71.70%

114.25

32.65%

64.15%

112.08

300

100.00%

77.36%

204.84

100.00%

79.25%

280.87

32.65%

64.15%

279.53

500

100.00%

84.91%

412.68

100.00%

75.47%

569.33

32.65%

64.15%

540.28

1000

100.00%

75.47%

840.64

100.00%

66.04%

1037.71

32.65%

64.15%

1086.77

25

0.1

100

32.65%

64.15%

56.48

20.41%

1.89%

71.14

26.53%

15.09%

74.06
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o3t

LSTM+CNN

LSTM+VGG16

LSTM+VGG19

T
WA
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R
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PR
R

P R

200

32.65%

64.15%

99.93

32.65%

64.15%

126.91

26.53%

15.09%

124.02

300

32.65%

64.15%

240.72

32.65%

64.15%

311.13

26.53%

15.09%

325.05

500

32.65%

64.15%

499.06

32.65%

64.15%

639.61

32.65%

64.15%

625.91

1000

32.65%

64.15%

1019.52

26.53%

15.09%

1267.08

26.53%

15.09%

1300.02

0.01

100

42.86%

50.94%

49.27

32.65%

64.15%

64.20

32.65%

64.15%

64.77

200

100.00%

66.04%

98.82

32.65%

64.15%

126.30

32.65%

64.15%

131.70

300

32.65%

64.15%

246.94

32.65%

64.15%

312.05

32.65%

64.15%

325.06

500

32.65%

64.15%

500.99

32.65%

64.15%

627.80

32.65%

64.15%

638.82

1000

32.65%

64.15%

1005.22

32.65%

64.15%

1268.70

32.65%

64.15%

1285.25

0.001

100

79.59%

83.02%

51.63

79.59%

60.38%

64.03

61.22%

67.92%

68.31

200

100.00%

67.92%

99.85

57.14%

60.38%

125.67

57.14%

64.15%

124.81

300

100.00%

69.81%

242.03

100.00%

66.04%

316.08

85.71%

81.13%

318.42

500

100.00%

79.25%

505.01

100.00%

75.47%

633.30

77.55%

75.47%

637.24

1000

100.00%

64.15%

1002.14

100.00%

75.47%

1282.05

100.00%

69.81%

1333.75

30

0.1

100

32.65%

64.15%

68.80

32.65%

64.15%

103.63

32.65%

64.15%

96.59

200

32.65%

64.15%

120.73

32.65%

64.15%

157.67

32.65%

64.15%

179.64

300

32.65%

64.15%

306.33

32.65%

64.15%

384.82

32.65%

56.60%

392.08

500

32.65%

64.15%

586.85

32.65%

64.15%

762.94

32.65%

64.15%

799.33

1000

26.53%

16.98%

1198.29

32.65%

64.15%

1571.99

26.53%

15.09%

1574.77

0.01

100

32.65%

64.15%

62.59

32.65%

64.15%

81.00

32.65%

64.15%

78.86

200

32.65%

64.15%

121.67

32.65%

64.15%

158.70

32.65%

64.15%

157.54

300

32.65%

64.15%

306.51

32.65%

64.15%

394.83

32.65%

64.15%

391.58

500

97.96%

75.47%

598.09

32.65%

64.15%

777.19

32.65%

64.15%

783.13

1000

26.53%

43.40%

1215.18

32.65%

64.15%

1579.40

32.65%

64.15%

1543.31

0.001

100

81.63%

71.70%

61.58

57.14%

58.49%

78.92

55.10%

69.81%

103.67

200

100.00%

67.92%

124.39

87.76%

67.92%

155.82

77.55%

64.15%

162.91

300

100.00%

73.58%

306.01

100.00%

75.47%

400.06

91.84%

60.38%

397.53

500

100.00%

81.13%

608.65

32.65%

64.15%

769.97

26.53%

15.09%

791.17

1000

100.00%

67.92%

1183.68

100.00%

54.72%

1594.26

100.00%

54.72%

1539.19

40

0.1

100

32.65%

64.15%

81.76

26.53%

15.09%

113.30

26.53%

15.09%

114.86
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T
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P R

200

32.65%

64.15%

160.73

32.65%

64.15%

205.24

32.65%

64.15%

242.63

300

26.53%

15.09%

411.31

26.53%

15.09%

509.71

32.65%

64.15%

520.58

500

24.49%

9.43%

790.50

30.61%

20.75%

1015.28

32.65%

64.15%

1013.91

1000

32.65%

64.15%

1573.21

32.65%

64.15%

2072.95

32.65%

64.15%

2062.58

0.01

100

32.65%

64.15%

82.48

32.65%

64.15%

103.11

32.65%

64.15%

103.11

200

85.71%

67.92%

159.03

32.65%

64.15%

203.43

32.65%

64.15%

212.78

300

32.65%

64.15%

407.28

32.65%

64.15%

536.67

32.65%

64.15%

524.17

500

32.65%

62.26%

786.03

32.65%

64.15%

1013.65

32.65%

64.15%

1016.30

1000

32.65%

64.15%

1556.24

32.65%

64.15%

2016.25

32.65%

64.15%

2038.42

0.001

100

79.59%

73.58%

81.67

42.86%

39.62%

103.55

53.06%

60.38%

108.91

200

100.00%

69.81%

160.79

73.47%

66.04%

203.77

26.53%

15.09%

210.64

300

100.00%

81.13%

406.72

100.00%

67.92%

501.36

57.14%

64.15%

512.39

500

100.00%

73.58%

801.42

32.65%

64.15%

1008.13

100.00%

75.47%

1026.53

1000

100.00%

83.02%

1599.24

100.00%

77.36%

2054.69

59.18%

67.92%

2042.33

50

0.1

100

32.65%

64.15%

102.32

20.41%

1.89%

142.28

32.65%

64.15%

162.36

200

32.65%

64.15%

192.10

32.65%

64.15%

257.19

32.65%

64.15%

261.34

300

32.65%

64.15%

482.37

26.53%

15.09%

640.25

32.65%

64.15%

639.88

500

32.65%

64.15%

938.08

32.65%

64.15%

1289.96

32.65%

64.15%

1287.37

1000

32.65%

64.15%

1983.98

32.65%

64.15%

2564.90

26.53%

15.09%

2539.08

0.01

100

48.98%

67.92%

98.77

32.65%

64.15%

131.50

32.65%

64.15%

134.05

200

51.02%

64.15%

215.85

32.65%

64.15%

259.37

32.65%

64.15%

262.92

300

89.80%

62.26%

484.32

32.65%

64.15%

631.73

32.65%

64.15%

646.67

500

32.65%

64.15%

929.15

32.65%

64.15%

1261.61

32.65%

64.15%

1261.92

1000

81.63%

60.38%

1867.52

32.65%

64.15%

2527.91

32.65%

64.15%

2547.19

0.001

100

85.71%

67.92%

99.85

55.10%

67.92%

128.81

53.06%

49.06%

133.13

200

91.84%

73.58%

197.22

89.80%

71.70%

284.21

57.14%

64.15%

255.75

300

100.00%

77.36%

497.04

93.88%

71.70%

639.83

100.00%

67.92%

651.16

500

100.00%

75.47%

935.97

100.00%

67.92%

1279.11

57.14%

58.49%

1283.10

1000

100.00%

69.81%

1971.49

100.00%

75.47%

2583.11

32.65%

64.15%

2589.41
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mput_2: InputLayer

mput: | [(None, 15, 224,

224, 3)]

output: | [(None, 15, 224,

224, 3)]

i

) o i o ) mput: | (None, 15, 224, 224, 3)
time _distributed(resnet50): TimeDistributed(Functional)
output: | (None, 15,7, 7, 2048)
. o ) o input: | (None, 15,7, 7, 2048)
time_distributed 1(flatten): TimeDistributed(Flatten)
output: (None, 15, 100352)

l

Istm: LSTM

mput: | (None, 15, 100352)

output:

(None, 12)

:

dropout: Dropout

mput:

(None, 12)

output:

(None, 12)

l

denge: Denge

mput:

(None, 12)

output:

(Noue, 4)

W 4-1 LSTM+ResNet 7 #

% 4-7 LSTM+ResNet 3" # & %

£ R|15
2 P | 3127.62 )
VLR FOR A R R
A B C D A B C D
A 16 0 0 0 A 34 0 0 0
A B B 0 13 0 0 B 0 5 2 1
C 0 0 10 0 C 0 2 8 0
D 0 0 0 10 D 0 0 0 1
AR T 100% HER T 90.57%
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S & M WEEE e LT PR A .Sfdé-‘ﬁ‘rs\l-ﬂe
WP IR ARy ¢ FiE Django 122 % N e P PRIAR FRE 2
EEIABEEFE BT LE ARLEHLKREF CCTV B2 7R

(https://data.coa.gov.tw/Service/OpenData/DataFileService.aspx?Unitld=
111) > #3 4cBl 4-4 #7717 > & Python 333 R ™ > TRBEERFj

7 kg * urlopen ~ 2 ¥ url A< g B> B H51F json  FiE TR
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