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Tab.1 Working condition information
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Tab.2 Sample number of life cycle data in each life stage

T AW/ AT/ A R/ A
A 60 800 37
B 50 1100 100
C 150 1375 180
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Tab.3 Life phase recognition of life cycle data under dif-

ferent working conditions

ik Wi L
FEAREL 30 60 90
30 90.46%  96.67%  96.67%
AL 60 77.29%  95.56%  96.67%
90 78.89% 91.11%  97.78%
30 76.67%  90.00%  87.08%
CT.H 60 74.77%  83.33%  88.89%
90 78.89%  89.96%  86.67%
S 79.49%  91.10%  92.29%
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cy diagram
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Tab.4 Comparing test results of different transfer learn-

ing algorithms

NGRS B-A B-C C-A Sy
TCA-SVM  62.36%  51.19%  53.33%  55.62%
JDA 62.64%  58.52%  65.56% = 62.25%
BDA 74.67%  68.58%  71.11%  71.46%
GFK-SVM  89.79%  66.67%  68.47%  74.97%
ALY 96.67%  88.89%  90.00%  91.85%
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Tab.5 Life state data information

751 B B TAEMRA BT %L
L1 4 kg f #% 1.44 X107
L2 5 kg 1 2% 1.44 %107
L3 6 kg 171 2% 1.44 %107

SR FAN TR) T 000 5 A4 6 A T AN [) 77 i B B 14 VR By
AR HE AT IR B AE 5 R A R S I A8 AT i 5 43 0
500, 1000 #1 1500 r/min, il #& £ 4 321 4 1 kg, R AE AT
478 25.6 kHz, RAEK FE 428 102400, 47 4 i By
BORAE 20, X R T00 T 4% 77 4w B B 20408 L 2048
43 B S8 . 1 kg Z A 500 r/min il D T
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RE T, LLT kg #45 . 1500 r/minic A F T80, 45
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Tab. 6 Identification results of life stages of angular con-

tact ball bearings under different working condi-

tions
. D T4
FEA KL 3 6 9
30 93.33%  90.00%  93.33%
60 95.56%  95.00%  98.33%
E L&
90 94.44%  91.11%  96.67%
120 90.83%  94.17%  97.50%
30 83.33%  96.67%  93.33%
60 90.00%  93.33%  96.00%
F T./%
90 91.11%  92.50%  94.44%
120 89.95%  98.33%  95.83%
Sy 91.06%  93.89%  95.67%
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Tab.7 Comparisons between different transfer learning

algorithms and angular contact ball bearings

AE D-E D-F F-E &3]
TCA-SVM  75.00%  71.67%  67.78%  71.48%
TIDA 67.78%  65.00%  63.33%  65.37%
BDA 81.67%  78.33%  76.67%  78.89%
GFK-SVM  75.00%  83.33%  89.56%  82.63%
AT 95.56%  90.00%  98.33%  94.63%
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Life stage identification of rolling bearing based on improved BDA method

WU Hao-nian', CHEN Ren-xiang"®, HU Xiao-lin’, ZHANG Xia', ZHANG Yan', TANG Lin-lin'
(1. Chongqing Engineering Laboratory for Transportation Engineering Application Robot, Chongqing Jiaotong University,

Chongqing 400074, China; 2. The State Key Laboratory of Mechanical Transmission, Chongqing University, Chongqing
400030, China; 3. Chongging Innovation Center of Industrial Big-Data Co. Ltd., Chongqing 400056, China; 4. School of Auto-
mation, Chongqing University of Posts and Telecommunications, Chongqing 400065, China)

Abstract: In view of the problem that the distribution differences between training samples and test samples under different work-

ing conditions cannot effectively identify the life stage of rolling bearings, an improved method for identifying the life stage of roll-

ing bearings based on balanced distribution is proposed. Firstly, non-repetitive uniform random sampling is used to conduct multi-

ple uniform random sampling of inter-class samples in source domain, the training set of multi-sample in source domain is obtained

to reduce the influence of sample selection in source domain on target domain prediction label. Furthermore, the weights of edge

distribution and conditional distribution are dynamically adjusted in reproducing kernel Hilbert space by using equilibrium factor y,

the weights of edge distribution and conditional distribution are continuously optimized by iteration. In order to reduce the maxi-

mum mean difference between the two domains, pseudo-labels in the target domain are transformed into pseudo-labels. Finally,

multiple classifiers are constructed by using the mapping matrices of the source domain data sets, the final recognition results of the

target domain samples are obtained by consistency discrimination. Experiments on two sets of data sets of rolling bearing life stages

show that the proposed method is feasible and effective.
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