B R (R 830
5 39 & 2022 4E55 5 ] AEROSPACE SHANGHAI (CHINESE &. ENGLISH) 79

Ttk B &0 MNERN ST B iR G X

TR EH BLEERLASEA R R
(1.5 Tl X 5 AL F f, kg B 4% 710072;2. LM R X &4 & & AR &), Ei# 200245)

T B AR A TR IE LM e F B MR A AR SR BT AR A B B4R BUR F A AR E S R
MR — A THRAOBDMA(SAE) S B Z 5 R BHERR T E, METHINEHHBE(AE) AR
SAE M % . W —/NAE R BB I 45135 18R B4, 4FA T — A AE 9N, G BARF) R Roe) 45 45 5Lk it A7 A
BB MR, KM 3R] B IE AR . KA TSAEMEETMERE >N Fe T FTHIEEZ RS> 2AET, A
b4 5 AR SR B 4R K B AT AL . FA BERL A TG F TR 5k, TR S R RS 5
ARy @ A IR R ik — F U T SAE 4R AE4R ALY A RO

KHEIR: Wbl e Ly F ARSI MR B % B M4 (SAE) ; BTN

MESES: TP 181; TG 714  XEARER: A DOI: 10.19328/].cnki.2096-8655.2022.05.012

Milling Cutter Wear Feature Extraction Method Based on
Stacked Auto-Encoder Network
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(1.School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, Shaanxi, China;
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Abstract: Aiming at the problems of traditional manual feature extraction from cutting data, e.g., strong
subjectivity and blindness, time-consuming feature extraction process, and general extraction quality, a cutting signal
data feature extraction method based on the stacked auto-encoder (SAE) network is proposed, and an SAE network
composed of three auto-encoders (AE) is constructed. After unsupervised training of the previous AE, the hidden layer
features are obtained, which are then used as the input of the next AE. Finally, the back propagation (BP) algorithm is
used for the supervised fine-tuning of the whole, so as to obtain a better feature expression. The pros and cons of the
cutting signal feature extraction are evaluated from two aspects, i.e., the performance analysis of SAE-based data
reconstruction and the principal component analysis (PCA) of processing signal feature. The example verification
shows that compared with the traditional manual feature extraction method, the method proposed in this paper has
obvious advantages in feature extraction of compressed signals, which further illustrates the effectiveness of SAE
feature extraction.
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Fig. 4 Feature data reconstruction network based on SAE
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Fig.7 Two-dimensional feature visualization
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