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Research on big data mining XGBoost optimization
algorithm for bag dust collector
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Abstract : In different stages of product life cycle, including design, simulation, manufacture, test and operation and maintenance, bag
filter generates a large amount of data. It excavates the complex, non-linear and coupling internal relationship between big data of
product and its operation characteristics, and provides a new way to solve the common problems of design innovation and operation and
maintenance optimization in bag filter industry. Aiming at the characteristics of large data of bag filter, a large data mining XGBoost
model for on-line monitoring of bag breakage of bag filter is proposed, and the parameter optimization method of XGBoost model based on
ant colony algorithm is studied. Compared with Stochastic Forest and BP network mining models, the results show that the XGBoost
optimization model method has high accuracy and strong explanability.
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1) Hp R L $E
BIXT XGBoost 73 0], H B A& 45 21 73 28 Mo 5% fix
R AL, PR, DA T R 1 43 25 TE i 3 OR i A
XGBoost B8 (4 IRFRRE, B .
num(y;, = @(x;))

Accuracy = N (11)

A, Y ST AR I % oz Y SE PR A o(x,) A XGBoost
REARSFEOME ; N R FOUREAAN L, B 75 3000 ) B AR R
Bl

F =maxf(z,,,3) = maxAccuracy =

num(y;, = @(x;))
N
a, <z <b;1=1,23 (12)

max

Hp b2 5 2, B3Ry 3 4> X0 T Z4 learning_
rate, max_depth F1 min_child_weight; [ a,,b,] N4 2,
HE XAk, B bR bR BN U O 1) S8 G D
ENRTES 30

2) WO AR D IR

(1) BHEEES BN

VIR IR Ok B AR S (M RER /N m R ER
SR p 55 ), BOE WO R 2 1k 560, AR SO BROE
AL RS N B RIEFRREL N,

(2) 15 EF P B AR A A A

1% %€ learning_rate, max_depth F1 min_child_weight 3
SRR X ARG 3 MERES X =
foy oy, oee o, | JERE 2 AN 20 B A HE SCIAE 23 18 NV A
LA N xon AR ARSCH Knot(x,,y, ) Fam—AT0
Bl %, (0= 1,2, ,n) 5 NS H N A ST R Y
Knot(x,.,y,,) 54Uk —A-FHIE L, 64 n 2.

MR EA m B, H A kxR —4E4L
4l Path, (WWEEEA n AICK) L 1E Path, PAERCR k2
W (k=1,2,---,m) KM L, |25 L, J2B G5 B2 %)
JO7 AR A AL, 35K 2ok T B Ay W (66 A 1 A G

(3) BRI

Om IR & & iR (13) T84 Hig iy
E(k=1,2,-m) \L_, ZI8 L ZHEBEERP,(x,,
¥ij)o

Tu(xi,)’i,',i)nﬁ(xl,y,-,-,t)
Pk(%i,yi,,,l): N - : (13)

Z(,) (%Y DN (2,7,5,1)

Hodr, T(x,v,yw.,t) At 2 Knot(xi,yl.'j) s B
fFERR WA, NI 4648 R, & 05 sU (5 B Rk B
(%, 7,0 = y(y HEE) MG R R WES = 0, 11
AT(x,.,yi’j,t) =0;7 K Knot(xi,, vyi,j) Edl| Knot(xi ,y,.'j) ip]
e,

LIRS R R IR — 2D RS Y i (L, SRR
Knot(x;,y,,) ) BLBS Path, 55 i A~T03 BV G955
HI Y ABTR

Qn ASEFAV A S5m0 W58 B — KA R 3 i o
AT et S ke (k= 1, ,m ) X R R4 Path,
HB— M X", B H AR max_depth HY{E ) U
FOUI P ask B, B 2 R XA X X I A R R0 T A
P IR F T X Y m AR T E A R R
HEAT HEAE , TS 2 A YR AT B0 v ) e PG e A8 ( B dRe R F
J X E‘J%ﬁé) s Frid 5 2 X AY learning_rate, max_
depth F1 min_child_weight =

@%t=1t+n,N= N+1, LI80(14) B0 L
BOf5 B I Path, (k= 1, ,m) HHITCEMEHZAH,




- 164 - LSRR R e o

5 34

T(%J},/J + n’) :pT(xivyi,j’l) + AT(xi’y,,/')

AT(xi ,yi,,-) = 2 ATk(xi ,yi,,»)
k=1

Ar(x,y,,) =
Q/F, 45 k PSS AEARIGIR th 223 Knot (x,,y, ;)
0, HAth
(14)
L. Q WERIRE; F, xU(12) 115,
(4) &R
USRI IR S RO B, 1 B A 2B AR o R

BB RERRE N, o HERRBUNT N, A
AW AR B[R] — P A, A %H%@(ﬁﬁ\ﬁ TG
MHEEHZOPTR, H B 4 Ol SR [ — 4k B AR
BRZOE A A, B B AY learning_rate, max_
depth I min_child_weight.

3 SEIGIEIE

ARG i AR S BE RIS IR T 4R BR 22

AT IR P IR AS A 1Y) 4 PR IRAS SE AT UERIR A
B RN TR AL E NI AL 5 1

1) LS 52T AR AN 0,

2) MEAS T WA AR F(0,300] mm®,

3) /NETREA , AR I AU T (300,1 200] mm?,

4) KIE AR, B AR T 1200 mm?®

I IAS B A S8 AR S RN 5 2 W R 1 D AR PR 245
LR TR S R B2 98 . A 1R Fe A SOBCRE 5 1
AT S AT R HERf M, AR SO 176 S REAKE 1
HAr A4

1) VIZRBE A4S 105 28080, VI 2R 48 vh Jomi 460 i 504l
A4 RS A 37 %4, /NE B A 36 4,8
KIHEHA bﬂz% A 214,

2) AL ALHE 71 4

, RS AT 23 4%

i\ﬁﬁﬁﬁ 13 4.,

Hh T SR AR a3k 3 R

B, ISR rh TC RS AR Y s A
< /INHEFRBARAT 26 2% KT

x3 EBYIREHEXBIEEN
Table 3 Partial filter bag related data integration

kA EAEEH MRk BWKR TR FOR/ ST 39 AEAR 1 kL IEEE NN SE et

L %/m FE/m L /C /(m'min_I ) (mg-m_3) THE#/Pa  NHNEZ/Pa JE#/Pa WS
2 0.16 10 0 160 1 0 =900 -1080 -920 0
2 0.16 10 0 160 1.2 0 -930 -1130 -960 0
2 0.16 10 0 160 1 3.9 -588 -568 -410 1
3 0.16 10 0 160 1 3.4 -588 -568 -410 1
3 0.16 10 0 160 1 21.4 -509 -495 —-340 2
2 0.16 10 0 160 1.4 491.3 -289 -274 -90 3

3.1 SEE® RS WEERM XGBoost B RFERE

T I WRE AL A, % XGBoost B HEFT S H0R A
FEFAL 5 92 21 % learning_rate 4 0. 950 462 98, iz K
P max _depth 2 7, f/INIFFALEE min_child_weight 24
1. 865 160 67; 5T JUA Y XGBoost JE AR TR AL
PRAUA L SRS ERAL) |, BEASRE BRI HE B R
I 91. 55% 42 = 3] 97. 18% , HidE & T 6. 16% , N3 4
5 R, SHURALIS 9 XGBoost 1541 ELAG #7148
BEBCIRAS IR BIPERE

* 4 XGBoost Eix AL AT ERHER

Table 4 XGBoost algorithm pre-adjustment accuracy

i IRARBAAUIRE WS/ % B %
0 To 100
E S
1 ik th,mtﬁ&fb\ 91.30 o155
2 UNIOE A2 88. 46
3 LGN AL Ei 92.31

Table 5 Ant colony algorithm optimizes

XGBoost algorithm accuracy

25 iU E RN HER/ % SERR R/ %
0 To 100
HEOIR IS 4
1 TRAZER A 100 o7 18
2 JINTET R 5 9. 15
3 BRI FR AR 92.31
3.2 4HAEfEIE

FRAEARSC 3.1 19 WO B0 8 W B AR 2 84l 1Rk
HEFT XGBoost AL ALYII 2, XGBoost #5142 45 T 1
TSR S, AR RRAR (1415 s R E A — R AE 43 24, 1T LK
FERFIERIE Sy 43 SLRHE B E R R Y B ]
Fr— AR HEAE R 43 4 A B UCBGRE 22 | D 3 AN R AE X T
TEASREBUIRAS -SSR 22, i, P LAAS 3 A R AE A9
BEEHET . A SO UEAS BRI i A RRAE A H 2
FENE 2 iR,



T [ A B 22 i 19 K BRAZ I XGBoost HLALA LM TE - 165 -

57

6 399
183 — | 4
9 —1 ()7

g 7 — )

E f5 64
0 32
f4 1
21

0 50 100 150 200 250 300 350 400

F-score
B2 DEARARUR RN v iy AR 4 o 2 B HE e
Fig.2 Order of importance of input features in

filter bag damage state recognition
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Table 6 Model comparison before and

after feature screening
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Table 7 Comparison between the optimization model

and grid search algorithm
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Table 8 Comparison with the recognition

accuracy of the other two models
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