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A fault diagnosis for multivariate production process
based on Fruit Fly Optimization Algorithm
YANG Mingshun, LIANG Yanjie, LEI Fengdan, LLIU Yong, DU Shaobo

(Faculty of Mechanical and Precision Instrument Engineering, Xi’an University of Technology,Xi’an 710048, China)
Abstract: Neural network served as a representative of the mainstream intelligent fault mode diag-
nosis method, has had such defects as long learning time, difficulty of convergence and easily
plunging into a local optimal solution. Thus, a Fruit Fly Optimization Algorithm for multivari-
able process fault diagnosis model is established in this paper, the principle and search advantage
of Fruit Fly Optimization Algorithm (FOA) is emphatically analyzed and a multivariable process
fault diagnosis model based on FOA algorithm is designed. The Fruit Fly Optimization Algorithm
is used for analyzing control sample data in the automobile crankshaft production, and a contrast
is made with the results obtained from the neural network model. And contrast results show that
Fruit Fly Optimization Algorithm has a short training time, fast convergence rate and more accu-
rate diagnosis result.
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Fig. 1 Flow chart of Fruit Fly Optimization Algorithm
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Tab.1 The training data of X, , X; and X; offset

T X, /mm X, /mm X, /mm 5= X,/mm X, /mm X, /mm
1 89. 981 73.110 67.266 26 89.976 73.229 67.127
2 89.991 73.118 67.798 27 89.974 73.642 67.134
3 89.913 73.641 67.488 28 89.939 73.485 67.099
4 89.991 73.329 67.769 29 89. 966 73.152 67.142
5 89.963 73.654 67.396 30 89.917 73.782 67.168
6 89.910 73.749 67.273 31 89. 971 73.101 67.196
7 89.928 73.583 67.037 32 89.903 73.294 67.318
8 89. 955 73.740 67.673 33 89. 928 73.237 67.316
9 89.996 73.235 67.430 34 89. 905 73.531 67.218
10 89.997 73.735 67.452 35 89.910 73.092 67.251
11 89.916 73.971 67.610 36 89.982 73.405 67.893
12 89.997 73.867 67.059 37 89.970 73.105 67.703
13 89.996 73.086 67.316 38 89.932 73.112 67.556
14 89. 949 73.366 67.773 39 89. 995 73.784 67.184
15 89. 980 73.369 67.696 40 89.903 73.292 67.212
16 89. 914 73.685 67.125 41 89. 944 73.604 67.077
17 89.942 73.598 67.130 42 89.938 73.964 67.914
18 89.992 73.789 67.092 43 89.977 73.433 67.707
19 89.979 73.368 67.008 44 89. 980 73.695 67.558
20 89. 996 73.206 67.423 45 89.919 73.758 67.313
21 89. 966 73.087 67.656 46 89. 949 73.433 67.166
22 89.904 73.772 67.723 47 89. 945 73.656 67.623
23 89. 985 73.206 67.531 48 89. 965 73.110 67.988
24 89.993 73.388 67.109 49 89.971 73.934 67.170
25 89.968 73.552 67.632 50 89.976 73.188 67.258
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Tab. 2 Seven marked output modes
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Fig.2 Track of Fruit Fly Optimization Algorithm
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Fig. 3 Train diagram of Fruit Fly Optimization Algorithm

Best Training Performance is 0.059619 at epoch 1000
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Fig. 4 Training figure of BP Neural Network
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Tab.3 The diagnosis results of FOA and BP neural network model
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