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Research on mechanical equipment condition
monitoring system for edge computing

Yang Qi Liu Chang Yang Jianwei Xu Qitong

(Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650504, China)

Abstract: There exist some problems in the mechanical equipment condition monitoring system based on cloud computing framework. The
problems of the extension of data transmission, poor real-time performance of early warning and diagnosis etc. Usually occur in practical
application. This paper presents a mechanical equipment condition monitoring system for edge computing, which has three-tier
architecture; Equipment layer, edge layer and cloud layer. High real-time computing tasks are deployed in multiple edge computing
nodes, and data feature extraction, dimensionality reduction, intelligent diagnosis, data saving and uploading are carried out in the edge
layer. The proposed method is verified on the spindle test-bed of high-speed machine tool. The experimental results show that the
condition monitoring system based on edge computing reduces the output delay by 29. 5% compared with the condition monitoring system
based on cloud computing, saves 81. 3% cloud storage space, and significantly improves the real-time performance of the system under
the condition of ensuring a high diagnosis rate.

Keywords : mechanical equipment; cloud computing; edge computing; status detection; intelligent diagnosis

Mzt S A B FAE i 7 52X, 2 g vp Ak BRI
19 TOURHE AT SRR, 70 W 0 1 0 1) £t B
W&, KRG Mg FEW S BREETIA ST A,
RARHHUIIAR R G T 00U e 1A% 2 =, MR %L
i N TR BESFHORTE 2 e 55 A bl S s 02 5 PR 2
PPAAIAY , S0 2 A (R ZS 7 B K I 1 e

0 3l

[l

TERUBRAUER , KT e i 15 4 028 A S | e 1 4
PUARSE SRS #5102 ] g A7 28 i RS I
I 2R G Xk KAV UM A i AT 44 A A 7 BT R

SV TR I AR A R LETR I Z CR PR
o ARG T AR AT 1 96 B s | 4 Sl a2 W 4
B KRB A ERTIOIR A W R 5 R R

ki H . 2021-09-17  Received Date: 2021-09-17

AT UL T 2R D A 1 A 2 M0 2R 4 T ik K
TR, RGBT 32 2 RS A RTH R ) AR
28 O S R SRR E . TR SR O

* JAT0H 788 TR £ T ( 202102A€080002 ,202002AD080001 ) 15 FH %% Bf



59 1

T 1) 32 2 S A BIUARCHE A8 IR e I R e o - 227 -

iR LA 2 THE A% U B BIUAHCRS B PR S ) 2R e S i 4 2
{1 ) AR A A

WG B A% 0 B A8 R A A MO A IR Sk HE AT T
B W TR AT B AR A R G A TR IR 22 A RO, Bk
BT R Mg %, HETAG R L) 2T
il Y RE A B T IR T Al
T 301 7 W I )72 P 2 4 20 IR o M R SR 2, 1 i 2%
S AT R Ak PR T AL AR MRS o P72 L B 8 RS
AT, TRt T G5 WG E R 2530
GRS BB LIS W R SES BB BIL R, SE B T %k
DAL A 2 PR A 1 R RE R S B R A2 T, 5Kk S
SR ST — A R 22 0 4% 12 W AL I 2
RS T7 AR B it S, TRl R BB 19 S22 1B, £
HE 22 A5 A S i D) 2% ST SR AR A A1 i 2 G B B2
PR EAE e 2T R AT 7 ) IR BE 7 > B A
TOYN L , S BEXT AR A 28 DR 285 M 00 5 A e T

AR FE TR GO A B RS 2 RS M I 3R S
7 —E R BRI A 2 2 1) AR B HLARER
XPRFIE A BUREA TR, A O R AE (BN BER AR R A R 5E
BB TR RN 5 S22 W R A HERf 4 ;2 ) TESE R AR
SR AR RN 22 B0 A BRI, A3 2 J2 MO i AN
i, = 2R AT 5 3) I G208 BB B R
FUERTINRE J7 , ARG AR B e AR B 2 (A2 i
b ) 2 S PR (AR ) o X AL DRAR SCH H

BEE ZE

—_————e e e — 4,

Tk kst

T ) G AR S W R GEHE AR R SR R
REZAL , HSCHR I AR (AT R 4R AL BT, 5] A B
SRR FUHR R A I A | A 0 50 (AL I il e 12
W, U, 760 2% J2 A 7 R0H0E O 2 A% i R AR £ A7 AL
il T, 2 JRIEAT AR 2 iR 0 AR08 A 00 A5 2 )
W2k, T RBINGIR, 58 MRS Wik R i 2 £Q, Sl
HRE 6 10 SRS M

1 EEBZITENVHE&ERKESENRS

EEES

BAHERE R T R A, =R A%
e 1) BA SR KA TR, ] RIgEAT S 2% 58, e i
W32 W R 850 (L AGL I AR R BRI 5 5 2 ) it A B R AR g ik, W]
DIAF i Xt . AR RS PR 22 . &)= i L %
A ;1) S JO7 PR W 30 00 7 A ) R Sk | Dl /b ]
Pl e, 7630 5% 2 AT R AR Bl A2 W 452 19 Y
FR G SR, L BRI RE S AR B A5, ) B i 3
GrJE BN T 5 2) e g5 % R — G B o A AU
Hay AR BR A BN 5 SR R R , £ B S A
it EERA LS. ASCE G B IEAA G2 AT, B3
TETRARELE ZHELR 3 R =2 B G)E &
JZ, W1 PR,

o

R 0 | R L e e e e e e s e e s s e e I
P
an e | TR BHTR A
a [————f——————— e mm—— g ———— — ——— —
b F N T e HRLHA |
| AN WHEMNT R MRS REREN A :
Cesmioten = L 1 . |
| BHR B : : : T - . ‘ailure Threshold :
| ! | { e
| - BB | \\f | | | Warning Zone I
E | T T “ Worning Zone
i : g : : [ ,l»‘d |ii¢| Normal Zone :
H [Amn e s !
____________________ | T :
L |
® 1 5 JF35 s N Y
éﬁf)’—'}\jﬂ: SR N AL R fi( %Eﬁljﬁ)f/ puk- < Ure :
J \ 1! I
vhill ] 3 < ] |
e _,\ m— it Lo = |
| ISR N R 1|

BT WG RS T R GEHEAE

Fig.1 Framework of condition monitoring system for surface edge calculation
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Fig.2 Edge computing function architecture
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Fig.3 Triple decision mechanism
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