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Type Data Platform Result
Classification Accuracy Precision Recall
Rolling bearing fault classification. Binary classification 100% (132/132) 100% 100%
Dataset: CWRU* Four-way classification ~ 100% (132/132) 100% 100%
Ten-way classification 100% (132/132) 100% 100%
Hydraulic system fault classification. | Three-way classification  100% (221/221) 100% 100%
Dataset: UC Irvine® : " Four-way classification  100% (221/221) 100% 100%
Classification
A Tool broken classification. Two-way classificationn  100% (6/6) 100% 100%
A X X Dataset: own experiment
/N x X
XZ
X : . -
D % |:| goﬂmgtbea"ng faUIt_ C|aSiI2f;lcal'I0n. Four-way classificatio 100% (90/90) 100% 100%
ataset: own experimen
X Airplane girder fault classification. Five-way classification ~ 100% (120/120) 100% 100%
Dataset: own experiment™ Four-way classification  100% (120/120) 100% 100%
Aero engine blades processing
classification. Four-way classification ~ 95.92% (94/98) 95.65% 100%
Dataset: own experiment
Gearbox fault classification. Two-way classification  100% (371/371) 100% 100%
Dataset: own experiment? Four-way classification ~ 99.46% (369/371) 100% 98.60%
MSE MAE R? RMSE
. Regression
Tool wear value prediction. 0.0071 0.0671 0.8725 0.0836
Dataset: NASAZ P
Battery state of health estimation. : 4.2x10% 00119 0.9600 0.0172
Dataset: NASA®™
_ Batterystate of health estimation. ? — 00063 09954 00137
0 x;':: 0 al " Dataset: CALCEY X A B .
1

Summary of classification and regression results of ten manufacturing data sets.
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The manufacturing sector is envisioned to soon be heavily influenced by
artificial intelligence-based technologies with the extraordinary increases
in computational power and data volumes. Data-driven methods use
sensor data, such as vibration, pressure, temperature, and energy data to
extract useful features for diagnosis and prediction. A central challenge
in the manufacturing sector lies in the requirement of a general
framework to ensure satisfied diagnosis and monitoring performances in
different manufacturing applications.

In a new research article published in the Beijing-based National Science
Review, Prof. Ye Yuan from the School of Artificial Intelligence and
Automation and Prof. Han Ding from the State Key Laboratory of
Digital Manufacturing Equipment and Technology, Huazhong University
of Science and Technology, jointly proposed an end-to-end diagnostic
framework that can be used in diverse manufacturing systems. This
framework exploits the predictive power of convolutional neural
networks to automatically extract hidden degradation features from
noisy time-course data. The proposed framework has been tested on ten
representative data sets drawn from a wide variety of manufacturing
applications. Results reveal that the framework performs well in
examined benchmark applications and can be applied in diverse
contexts, indicating its potential use as a critical corner stone in smart
manufacturing.

Considering that the potential time dependency existing among the
reconstructed samples, this paper uses three standard cross-validation
methods (random subsets, contiguous block, and independent sequence)
to evaluate the performance of the framework. This paper also interprets
how the CNN model learns from temporal manufacturing data and the
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robustness of the proposed framework is also discussed.

More information: Ye Yuan et al, A General End-to-end Diagnosis

Framework for Manufacturing Systems, National Science Review (2019).
DOI: 10.1093/nsr/nwz190
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