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Abstract: In order to investigate the window-frame block categories of the field debris flow prevention
engineering projects, the laboratory flume experiment is conducted to simulate the actual condition,
using dimensional analysis method to ensure the similarity criterion of model test and the actual engi-
neering. This research introduces the basic theory of support vector machine and random forest and re-
alizes the algorithm in python language environment through the open source machine learning tool
Scikit-L.earn. Making the laboratory flume experiment data as the training sample of support vector
machines and random forests then, got the learning classification model, put forward a new method
for identifying debris flow dam block type. The test results compared with the empirical formula of dis-
criminant value F block degree of accuracy of the classification, the results show that the F value of

classification accuracy is 88% , and the support vector machine (SVM) was 92% , the random forest
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was 94% . The random forest classification effect is best. The machine learning theory provides a new

idea on the debris flow window-frame dam design in practice.

Keywords: support vector machine; random forest; window-frame dam; extent of closing; similarity

analysis; machine learning
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Fig.2 Window-frame dam model

442

PR PR &+ 00, BB [ 5 E 2K 2 m 58 20 em L
30 cm, B BE S O R K AE v K FE N & 3 i s o

S rp g T ILE T T 4 3 T R B SE R
Sy ¥ SRS FAFE B A5 DL AN 1 4 5 TR 5 8 X
7 100 PAT € B Sk T 1Bk b 2 T AR 0T O T A
i HAE

SR T 130U PA] E R AR AR 2 B F R R N
Ve A P A5 5, o U OB R L B R
vi b T T AR AL R T 3R /N B B e, X 4R
AT (0, DA —fb., BAMAE R EITT =4
{8, 15— 1k )5 X 86 52 e 38K B R A E I 46/ 5
fi5 AR O~1 BRI . PA) 28 B2 — B0, i 58 1A

K3 2 K

Fig.3 Indoor water gullet experiment

P4 IR ) 1] 28
Fig.4 The Partial occlusion of Window-Frame Dam

EIRSI A B e TR S
Fig.5 The Total occlusion of Window-Frame Dam



®1 AEEESR B REAT AR AL ™, BI P 2E (6L T J 26 31, fli 15 &2 50

Table1 The type of occlusion 28 SRIHL B 2 23 B8 RE 7E Il — 7 & X L) K 45
FrmsE [0.25% 04 604 (754, SRR A o 5 e O Ak R [

50% ] 75%] 100%]

7 > o S > /—‘—“ v, 4 iét
] 1 2 3 4 ﬁﬁ?@ﬂbﬂﬂ’]lﬂ%%ﬁ%%ﬂ?@Zﬂ?ﬂ“ &

R2 FAEEZEHSHEXTEHONAEE

Table 2 The occlusion of Window-Frame under different control parameters

WA G = HEy b h F A% h/'b IF H i P 9 JEE
1 0.3 0 0 0 0 0 1
2 0.3 0.250 0 0.444 4 1 0.667 5 0.444 4 1
3 0.3 0.250 0 0.666 7 0.666 7 1 0.444 4 1
4 0.3 0.333 3 0.222 2 1 0.250 0 0.296 3 1
5 0.3 0.333 3 0.444 4 0.500 0 0.500 0 0.296 3 1
6 0.3 0.333 3 0.666 7 0.333 3 0.750 0 0.296 3 1
7 0.3 0.333 3 0.666 7 0.666 7 0.750 0 0.592 6 0.383 0
8 0.3 0.333 3 0.666 7 0.666 7 0.750 0 0.592 6 0.813 0
9 0.3 0.416 7 0.666 7 0.500 0 0.600 0 0.5556 0.119 0
10 0.3 0.500 0 0.333 3 1 0.250 0 0.666 7 0.667 0
11 0.3 0.500 0 0.333 3 1 0.250 0 0.666 7 0.3
12 0.3 0.500 0 0.666 7 0.500 0 0.500 0 0.666 7 0
13 0.3 0.500 0 1 0.500 0 0.750 0 1 0
14 0.3 0.500 0 0.888 9 0.500 0 0.667 5 0.888 9 0
15 0.3 0.583 3 0.666 7 0.333 3 0.427 5 0.518 5 0
16 0.3 0.666 7 0.666 7 0.333 3 0.3750 0.592 6 0
17 0.3 1 0.333 3 0.333 3 0.1250 0.444 4 0
18 0.3 1 0.444 4 0.333 3 0.167 5 0.592 6 0
19 0.36 0 0 0 0 0 1
20 0.36 0.250 0 0.444 4 1 0.667 5 0.444 4 1
21 0.36 0.250 0 0.666 7 0.666 7 1 0.444 4 1
22 0.36 0.333 3 0.222 2 1 0.250 0 0.296 3 1
23 0.36 0.333 3 0.444 4 0.500 0 0.500 0 0.296 3 1
24 0.36 0.333 3 0.666 7 0.333 3 0.750 0 0.296 3 1
25 0.36 0.333 3 0.666 7 0.666 7 0.750 0 0.592 6 0.708 O
26 0.36 0.416 7 0.666 7 0.500 0 0.600 0 0.5556 0.3330
27 0.36 0.500 0 0.333 3 1 0.250 0 0.666 7 0.583 0
28 0.36 0.500 0 0.666 7 0.500 0 0.500 0 0.666 7 0
29 0.36 0.500 0 1 0.500 0 0.750 0 1 0
30 0.36 0.500 0 0.888 9 0.500 0 0.667 5 0.888 9 0
31 0.36 0.583 3 0.666 7 0.333 3 0.427 5 0.518 5 0
32 0.36 0.666 7 0.666 7 0.333 3 0.3750 0.592 6 0
33 0.36 1 0.333 3 0.333 3 0.1250 0.444 4 0
34 0.36 1 0.444 4 0.333 3 0.167 5 0.592 6 0
35 0.4 0 0 0 0 0 1
36 0.4 0.250 0 0.048 9 1 0.667 5 0.444 4 1
37 0.4 0.250 0 0.060 0 0.666 7 1 0.444 4 1
38 0.4 0.333 3 0.043 3 1 0.250 0 0.296 3 1
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Wk S  HEy b h IF H A% h/b I B i VA 28 2
39 0.4 0.333 3 0.061 1 0.500 0 0.500 0 0.296 3 1
40 0.4 0.333 3 0.0756 0.333 3 0.750 0 0.296 3 1
41 0.4 0.333 3 0.106 7 0.666 7 0.750 0 0.592 6 1
42 0.4 0.416 7 0.144 4 0.500 0 0.600 0 0.5556 1
43 0.4 0.500 0 0.207 8 0.500 0 0.500 0 0.666 7 1
44 0.4 0.500 0 0.146 7 1 0.250 0 0.666 7 1
45 0.4 0.500 0 0.207 8 0.500 0 0.500 0 0.666 7 1
46 0.4 0.500 0 0.312 2 0.500 0 0.750 0 1 0.296 0
47 0.4 0.500 0 0.277 8 0.500 0 0.667 5 0.888 9 1
48 0.4 0.583 3 0.2311 0.333 3 0.427 5 0.518 5 1
49 0.4 0.583 3 0.2311 0.333 3 0.427 5 0.518 5 1
50 0.4 0.666 7 0.302 2 0.333 3 0.3750 0.592 6 0.667 0
51 0.4 1 0.302 2 0.333 3 0.167 5 0.592 6 0.1250
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Table 5 Comparison of classification methods

Yol AR A THET

123456789 10 /%
B 4 4 4 03 4 3 4 4 4 4

RF 4 4 4 2 4 3 4 4 4 4 90
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