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Intelligent prediction for face straightness based on sensor data and human operation information
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Abstract: Currently, the control of face straightness in fully mechanized mining faces combines sensor data
such as advancing stroke with manual observations. However, an issue has been identified where sensor data and
human operation information are not effectively utilized. To address this problem, an intelligent prediction method
for face straightness that integrates sensor data and human operation information was proposed. The support
advancing cylinder stroke data, support column pressure data and shearer position data were cleaned, and
classified according to the normal advancing stroke control distance and the adjusted advancing stroke control
distance. A face straightness analysis matrix was constructed, consisting of the normal advancing stroke control
distance matrix and the accumulated advancing stroke control distance matrix. Through feature engineering,
feature extraction was carried out on the straightness analysis matrix of the working face, and the feature matrix
was generated as a sample, with the working condition type corresponding to the manual control distance to serve
as sample labels. The experimental results show that the accuracy of the working face straightness prediction
model built by random forest algorithm is the highest, which was 91.41%. A machine learning classification
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algorithm was employed to establish a prediction model for the face straightness of the current mining cycle. This

prediction model was applied to the 2312 working faces at the Gaohe coal mine. The results indicated that during

the 30-day period and 115 cutting cycles of the face straightness prediction, achieving an accuracy rate of 81.4%.

Key words: face straightness; advancing stroke; sensor data; human operation information; face straightness

analysis matrix

0 3

B B R AL R 7 T3 0 K R, B RE LR R TAR
T VR 1 S 20 P A8 A il DR A0 B L B EOR L RABR
S A0 A R Al ) SRR RE LA | R R 3
Fo AR R s, SR 2 BT ISR IR | T A%
7, VLR Bl HIREFE RS - A 1) R TR 22, TARTH H 2k
FEVEEEA i N A AT 8, R T 4R TAE
THI A REAE o

IR £38 SR AR T 2k 8 1458 A0 35 RO I s
SRR AL B 5 2R B VA R A ik AL Sl
FROVRIEL o BRI SRR X B O R A R L B
A 7 R SR e A A TR R SR R s S R
[ P A X 07 1, 3 Ao P 9 42 ) 42 o) S S AR B
PRAUIE TR0 S 0 20 7 2R 1) B, 2 T 52 0 51 Al
R AU EEREE . 5 AR B T SR SRR e
i O AL A MR W OF (R 5 0k B HE B AN AT SRR A
BOCK, PR AT AR B SR A 45 A W
SO ARATT B AT R A TR B A 2 38 A ) B AR 48
SCORAEE R FR , MR T SO OROR M R SO B R B
LR, R VEAT AR B B A R T4
[ A AL 75 A A I P s SR 8 P LR, i
PEAT AT AR BE A . A G ORI A 2
BRSO ERIARAS, sl T SR A R, R
— R FS AR B2, T ORI T AR T B . K
R0 T i 5 L E ) 9 L R e e R A
PLGE I B | SGET SRR Rk L R, 2 e
SRR YR T A R T R A RS AR s LA T
AT BARBE VAL . AR SR AR S B AR I
SRAERLBIE , 04 3 T Al i R AL 257 2, A I Al

il

EIFRT TR A SR E RS, IS PRy

o U0k 5 VS e R R I A O R AR R RE A L B
O IR A 7 A T B ik AL B4R R R o
BN TR HARE RS E T S, BT X
IS e O30 3k AR S 2 T AR AR AR b B 2%
PURE T IAR AT IR PR, TH0 AR T L O A
A BT BB BE RS . T TRt
TE AR i 26 AL 1B £ % 8 g, R 1042
(Long Short-Term Memory, LSTM) i £ % £ 4 7.
LR 15 22 T ASE Y, A B ik B L AR A

U T — Y UL SR 1 o 5 DL, e AR
TR B e WP S 2B AR DL, 2% 3
GO T LS S BRI TSR
SR IR 5 BOBD, I L 4 B AT
e O T R T 55 1T R 52 9L T AT
ORI, A 90 40 T R T, 2
LA RS B OF St B S0 P2 BB

I SRR 3R 2 R T 5%
AR 4 SR 55, T W IR 51 B8 46 18 0 0 R
BE M AHIAN S0 6 S R B 02 S 1
SCTART AT BRI B0 AR DL 25
5 T 751 A A R 558 8 9
YR FL UL 450 LT AR e A 1%
WE VA . ol 5 1 A 32 DL F 248 2 )
ORI TR AR B AR 76 R P A
5 ST E AR 9 i BRI T RS
LR BE PRI IR 250 30~ 50 mm ™Y, S50 B L ERAL
TR K T, 08 T T ) 9L 14
B TR R TR E 10, I ELILA R
B8 2 B AE B A O R AR B4R
U T KA 0 1 S i 5
A TS OR T SL T Ee 20
e XA M8 K B T 2 50 4
BT

ASCHR U T il A R B B R TR
TR AR RO o SRR AR AL
o SR R R AR RAEBL (L
WOl S P RO 1 B BRI 4B 5
S8 e A L — VR 1 TE 2 H
VRSB . TR B, 06T 2 R AR
ROMVEE TR (T4 5P BT R . 460 AT TR B D R
o ol 4R IE 3 AR SR 4 E AE  H 2 A
24 TR B X 9 B0 A 4
FFITHL A 2% 23 sl s TAF T 128 B O BEAL,
BEAS A SUBUR b T VI, AR B TR
PR, O RERA Y TR AT

1 TEEELEZERN

Fill 5 1 R g R AN TR A5 R AR T B 2k
JEE RE TR AR AN 1 TR



¢ 86 ¢

Iy 8 % 50 &

______________

SR AVF
AL TEF R
sty s

HERS MG AT T

_________________________________

__________________________________

FHIE
S

JARE AR R
TR B

______________

i
By
T

_________________________________

__________________________________

BT B AR B RN TR £ S TR I B R RE T e

Fig. 1

1.1 #3EFk
D3 5 A 7= g ok LUV I e Ak TR T R T AR
2312 & ek LR TAE T, % T AR LA W R X
22100 £, Ho A 5 5 U S GRS i T K
772 800 mm, % T.E T 202345 8 H 31 H—9 A
19 HE6dOASH. 8H.9H. 10 H. 14 H. 15 H)
KRFATAT, KAy 14 d 477 i TAEm AR AR R
=\, PIBEAE 77— BERG G, 0 A 18 1 1) T A% 1T ) A
fi 3K AL RN SR A 1k B VR o MRS AR T S PR AR
PG O, R AR T S SRR i AT AR A AR AL
A7 5 B e FECESE (R 20 47 580 A0 B R 4, R
JEHL A B B R R I HL BT b B S BR AR S, 4 il
2023-09-06T08: 30—11: 30 4 F=Hf Bt 40 5 32 214k
R T AT AR il 2R SR E AL Bt 2, an il 2() B
TRo RMEHLZESS | ORHI#E I 59 (T B 210D J5 -4
) = A RS, A T S 4R Ak B 4 58 B
PrARHETR B . RN B 20T 40 5 305, 1
T T00 LA AR Ji 26 B Ay [ 28 i 4 /N T 2 ol 6T A7
R, S I AR a6 ML ) LRSS AR, By A4
Yo RGN B 20T 60 5 5, #ERE T T L
TR S ARV A Ay T 2 A BT L, S 30 ) AR
J7 1) RS T A ik ML, RO TR 4 . FE 50 2 IR
W TIEE (T B 20D J5 BRI i &) = e, SC8 5
B 3k MLIA A A BV o AHSE 2 IRABRHIIEE J] 45 SRt
Z) 22 18] () B 1] [ B AN Ty—T B TR] B FiR by — U 1)
TEA o TAEMA: " o B AFTE 2 FUBEAE I8, e
T T5URR 3% Bl G AT R A5 b AR R R A 4 A7 )
g1, BHE BT A SCBRHERS T 7 T0U A 3% 3l B 47 AR 4
DG i 380 A — YR EVJEAE PR A (R B2 N o T AR T A g s
B M B G IR d N TR TR S AR m R o
dxm AW BE %2 ] 2023-09-06T09: 55—10: 30
77 B 40 5 SRS A R D7 AR At Ze ARSI LA T
AL 4L, B 2(0) iR o R SC AR A TR 28
F SR TR AR 30, ST AE R 7 % 31 2.3 MPa J A T4
DOEAE, HERSIMGL AT FE N 790 mm B 3] 0C B 7 42 5|
B0, SR G SEZV AT FHAE, W4 57 FE R J1 R FE % 15 MPa
VI, B S 03T, WIRE D T HE TR A, HER8

Process of intelligent prediction for face straightness based on sensor data and human operation information

IMETATARE A ETHE] 790 mm. AT % B IE B S 48
PRAESE/ N ST FE DT M REAE, SR P, SEAE R 1A
B S WAL, T V8 0 ST 084 R ST A e T 2, T il
MR A W, ST R AW R A
1 R BT RERE S AU, T AR Z A TR A %
R R HEAT PR HE TR, 25 ] 2023-09-06T19: 40—
20: 00 A\ TR HERT B 55 5 32 28686 T 7 Ay 57 A
TIAR A R A HE RS AT R AR f il £, BT 2Ce) BT o
A LRS- 7 T 335 2h i A5 AR AR AL 5 | R S A R )
KA.
— 405 YR TR

SRR 2 100
T J
600 ok \ 80
= g oo A=A
g 500 Bk 20 60 op
o 400 BT, PETIAEHT, ®
& 300 / 40
= 200 ﬁ'Jj/J'ﬂ‘,k%
100 NEITS — 20
0 M, ) ) 0
08:30 09:00 09:30 10:00 10:30 11:00 11:30
M)
(a) A i BARFSATRE AL A AR AL L 1 28
— 405 SN AR R
— 405 SRS NG A TR £k
(U S— 800
35 (. / 700
7795 mm
o 30 D — 160
E 25 T AT 500 g
= 20 e 400 =
R F
15 2)3«;]5[;}) S ) 300 1=
.3 MPa £k —
10 F 50 15 MPal) |- 200
100
0 1 1 1 1 1 1 0
09:55 10:00 10:05 10:10 10:15 10:20 10:25 10:30
]
(b) A= B M ) AR A TR AR Al 2k
— SRR g
— 555 MRS INGLA TR I £k
40 ! 800
35F |47
o 30 Y g B EiES56 mr 600
& 25 7 - 500 §
,,\? 20 ‘ 4 N\ "“f"‘ He795 mm 4 400 o=
=15 ‘ e O 300 &
L] [ifi323 mm
10 IR ‘ \ 200
5 A 179 mm 100
0 . 0
19:40 19:45 19:50 19:55 20:00

5 1]
(c) Bl T SALE Sy AR Asfhh 2k

2 RS AR A

Fig. 2 Hydraulic support multi-sensor data variation curves
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