WAz 1 2/ M Fx % W Vol. 43 No. 11
2022 4E 11 H Chinese Journal of Scientific Instrument Nov. 2022

DOLI: 10. 19650/j. cnki. ¢jsi. J2210129

E F K-medoids 43 R BRI IR IFE D 3 &

RYHE SAE, T M IDKE
(RHICER I AR KA AR E SRS KHE 300072)

1 O ASOEE TR E R R B EA MR T, (ELE BT AT AR L BR AR B, O 0 3 28 B iR I S R R B
PR TP, 50 R 55 BEA T IR T U4 28 5 U s DR RS TR S 155 I AR R i TR ) Ak A SR 3 540
M BARME AR L ) 81, R A SO Y —Fp 3T K-medoids 4325 (14 3 M AR st U5 R0 vk o R 300 1 D00 450 90 3 o i 4k 38 /5
AT Ui ARSI A 2 R I RS IR B AR 5 5 X R IO (9 175 5 04 7 U5 — AR AR IRk DB D R BCRAAE S I, g R AR 0 I 5 0 e TR L B 1 A 7
BT S AS T A] A BEHE 251 K-medoids SE7AIR IS, IxT 7 b J] AL 2 (0 HR U5 AR HE A T A T 5 0F 25 43 S 45 R BEA T IR A5 vo ST A R A1
SRAEMRGEPR IR BN | I P AR R SR R (B W TR R Hh S e T ) TR, RS Hh 24 b A W BSR4 T S0 56, LT R
FI12% 7 0 - HI R Fre AR H BTV B 25 (4 2 TR, 43 28 IE A RaA 31 90. 57% , FUNIRIBH] 96. 8% TIERH T AU A A 2L
P FERTE

SEHEIR : HRIFIRG ;M RSN )3 — AR U8 R 0 K-medoids T8 1R G e s Al

RESES: TN9I1.6 THS6 MEARIREE: A EXREFRSERD: 510.40

Identification method of site micro-vibration source
based on K-medoids clustering

Zhang Junyi, Yu Caizhi, Wang Peng,Sun Changku

(State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072, China)

Abstract : Almost precision laboratories and semiconductor production plants have vibration isolated design. But, there may be still some
vibration out of limit around. It turns into micro-vibration interference source after passing through vibration isolated installation. To find
the interference sources around the site, it is necessary to classify and identify the detected blind sources signals. Due to the
characteristics of low frequency, low amplitude, and short duration of the transient micro-vibration signal, traditional vibration signal
analysis methods have difficulty to handle this. Thus, an identification method of micro-vibration source based on K-medoids is
proposed. The endpoint detection algorithm is used to cut off transient micro-vibration signals from long-term data after preprocessing.
Then, the normalized Mel filter coefficient (EN-Fbank) feature is extracted and used to constitute feature matrix. In addition, the data
are clustered by K-medoids with dynamic time wrapping ( DTW) distance. Finally, Gaussian mixture models are created for clustered
data to identify the inspection data of the suspected vibration source with model probability threshold to find serious interference sources.
In the experiment with 24 h data, two types of vibration sources with the largest average amplitude and the highest frequency of
occurrence are found, and the classification accuracy reaches 90. 57% besides the identification rate reaches 96. 8% , which proves the
effectiveness and accuracy of the method.
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Fig. 6 Micro-vibration real time on-line detecting system
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