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Slope stability prediction and application based on MISSA-SVM model
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Abstract:  In order to further improve the prediction accuracy of slope stability, a slope stability
prediction model based on MISSA optimized SVM was proposed. Six representative indexes, including
bulk density (), cohesion (¢), internal friction angle (@), slope angle (¢,), slope height (H) and
pore pressure ratio (r,) were selected as the prediction indexes of the model. In response to the problems

of slow convergence speed, low accuracy, and susceptibility to local optima in the sparrow optimization
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algorithm ( SSA), strategies such as one-dimensional composite chaotic mapping, SCA, Levy flight
mechanism, and dynamic adjustment of step size factor are introduced for optimization and improvement.
A slope stability prediction model based on MISSA-SVM was constructed. The MISSA-SVM model was
applied to 9 groups of slope engineering examples, such as the Daxi landslide, for verification. The results
show that the accuracy, precision, recall, F, score, mean square error (MSE) and area under the curve
(AUC) of the MISSA-SVM model reach 96.29%, 92.3%, 100%, 0.96, 0.016 and 0.967,
respectively, which are better than the SSA-optimized SVM model and BP model, and the prediction

results are completely consistent with the actual slope conditions, indicating that the MISSA-SVM model
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has strong generalization ability.
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Tab.2 Prediction results of test set sample

LT . T 45 51
TREZK v/ LIS MISSA SSA SSA
AN . - - -
: ° /(° /kP: PRk 2
(KN - m™) /kPa | @/(°) | ¢/(°) | H/m r,/kPa RN SV SVM Bp
Iz X >
Jgﬂ% el 18.5 25 0 30 6. 003 0.29 KR PR KEd K
EE
=Y 20 8 20 10 10 0 N N FRE | K
NS 21.4 28.8 20 50 52 0 PN TaE KR | KR
MR K HL - - o
: 27.3 36 1 50 92 0.29 faE TaE e | KR
3 Sk
) 28. 44 29. 42 35 35 100 0 & T KR | KRR
[ R R Py Py Py -
28.44 39.23 38 35 100 0 fasE fasE B | KR
FHE Y 22.1 45. 8 49.5 45.8 49.5 0.21 e e B | KR




4 4

PSS BT MISSA-SVM A5 A f) 30 SRS 7 4 T K 1o ] - 141 -

1 5% 2 AT MISSA-SVM A5 fity 31 51 45 S v 2
A EEFIREAS I A T o i 2 96. 29% ; Tl
SSA-SVM # %I FlI SSA-BP #45 %1 1) v i % 43 5 Ky
92.59% ,85. 18% , 4 {Ik T MISSA-SVM #i#1, K B
Ui SSA J , 7E SVM 1 2 AN S E S 7 AL
AR R, 7 3 33 RS 1 T g 1T HL AT B

UM RE

2) FREEIVEBEPEAL B XF EE AT, 45 B R A 1 3
SLIRVEHRE B 6 Iz . Fk 1R V8 48 B mT A5 e ff
F G QW F SR 4 PR YE REIT A 45
b, H B A 2R WSk [ 32]

PSS RasE PN = PSS =
el s el
()MISSA-SVM (b)SSA-SVM (c)SSA-BP

6 REMIKEREHEME

Fig. 6 Confusion matrix diagram of model test set

g B UE AR A 31 RS S P T T %)
R FHMERf R R R 3 DR F, S EORY T 2 2
(Mean Square Error, MSE) %5 5 DiFHIFE bR, BT
AR T 45 R (% 2) FIIRE R (8 6) 15
B BB TP REPPAG 2558, W3R 3.,
x3 HEMREITFMER

Tab.3 Evaluation results of model performance
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