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Time varying computation experiment and precise control method for
mine production process
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Abstract: In the complex mining environment, it is difficult to implement the plan, for example, the production plan is
not feasible or the process flow is not reasonable, and the unexpected events occur frequently, which is one of the key
difficulties faced by mining enterprises for a long time. Therefore, a new intelligent mining paradigm of “first virtual
experiment then precise implementation” is proposed. Firstly, the production plan is initialized according to the basic
needs. Then, the time-varying computation experiment is carried out, which is to build a computer-based artificial system
with a multi-agent method. The computing experiments are carried out with the independent deduction of each simple
agent and the emergence of multi-agent interaction based on subscription awareness, so as to evaluate the rationality and
reliability of the scheme. According to the experimental results, the scheme is adjusted and the experiments are carried out
again until the expected results are stable. Finally, the optimized scheme and process flow are used for on-site execution.
At the same time, the real-time perception, simulation and correction of the execution process are carried out to achieve
the planned control. Driven by the Internet of things data, this low-cost, high-efficiency, zero risk and fast-speed preview
method and precise process control method are of great significance for planning and safe-efficient production.
Keywords: mine production; intelligent mining; production plan; time varying computation experiment; process
control; precise execution
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ERASAE BARSS, R AT BIRAS AR S B4t =% 1
AE B IRSS R AT Gy FUFTR, 01 SR A HLACER
AR AR ax by cFIdPIANRES: 01.a FLE L 010 ML 5 Hi A
FRAE OL.cBRERFAE AN O1.d fE B AE. P 01.a (01
RELT, a NEFAEF5) 48 81 01 SARER ) a 45 1E. [RINT,
WML AF R RS T BN B, 1Z 01 EHLEI AL
AR B B4 38 T B ROR L . ARSI B
BRI NG ., X (5 BT @ 1T B 16.04F1E 15
SR BT B S N 16 BRI 16.0 454 1%
R AED) FHIRAS(E B BRI, H AT [
I R AR A5 R IR S5 PR RRAE, MR IR R GERR B T, &
AR ER AT i B AR A A QR R S5 R 3T 1, BAST )
& RARAE 7 AACE . &AM K AT AT S B
R TR, LRI 2 57 2 AR BE R G A, AT 5k
IERRSFE I 1 44 DL 20k, N TH LR R
G 5 BR, 75 LR A2 DL BB RS R AR
H6F AN AT LRSS, 1T E B 0 AR T Re A f A B AR T
ST T AT, R AT R A R A i SR HE R,
N AL E g BRI
22 BIEHESLEISAGE
221 SRR ARR AR TSI B B A B

AR 77 2R G AR S5 1 S B v O
2N TR BRBEE I TR ¢ AR AT FE: 1) AR R ERIR A,
10K a; 2) BARZ Brfabr, A= & AL N A,

VA& AN P B R AR S, 12 O e, WU T B8R TR 2
WRIEDT:

[(a;]i =1,2,...,m),e] = f(init, s, t). (2)

B NS EOT A= RAVIGEIRES inits THRIT S
s R 8] 557 ¢, 3R A1 25 JLoA — 41{H: % E BT R RE(E
BESGGGHTIi=1,2,...,m, m AR EE) LL K
KA T e br e.

W LR R AT RS TERT (8] & IESE1, 1M
THE LR — P B OB} 2, 7] 0 B A HE e I 72 4%
FR — 5 (1 IR [a) kL 52 30 AT B BRI 43, W B 2 T) DA%
FAAR B g LA B A T B — B A AR )
T SEBLfRT B AR B PRS2, IR TERASH R 2 4]
W SABELRT BAE BAE & B B AN N, AT SE I
AR IE] 22 IR B, T eI AT A A B B BT A B B
SEO MR ST U SRR RN ZER RS LR
RAS, SRR E T RN ZER RGN EEARAT Itk
A5, A B IR AR T B 1 B A Y 288 AN 4B 1
W2 M EPRIRE.

222 LRRSEN TR R R P R

step 1: I 5 B9 H50AK (48— I [RDREL B2 i B &l 430):
Bl 4 fros, R T 2015 AR5 T — Pt e g Bl pb HE vl
T3, AT ARG 7 AT T) B4 R — 5 PR Tk A )
gy =SS B R NI Rk L & IR TR R %
7175 3 B L R A SRR
FIE i By R FE 5 KGR AS B, AL B Bk B
ARELIAT o 87 Bk sh & R 77 N7 4
— o [ B B 43, 3K R BRI 1 R 1) SR, & — Fl
BRI ZN SR FE. A R R — M
TURIRES T 10 R iR ARy L A

8

t, 1 ‘,
I 1 I 1 1
Egﬁ AN R 1 DA kA2 DDA s
BOE| ) || LA
H=— A T e i
%i)if A st A ka2 =D ks
| | R
i+ |
PES g__:%ﬁ w1 D ka2 DDA ksa
&
Wt | o
A w1 DA ka2 =D v
7114 EEs
il I I I Rl
( L s )

El4 B P RR FER L HEER R

step 2: I Bel /RN I = B AR B AT A 1 2% g B AQ 2
gat H BRI L A5 B — 7 T e A AR
RIS R (A B RS 2 DLl iR K
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b BT ), Iy — T3 T A A A AR B AT B (HEIR) 2
FHRARERZAAE B, ] an B AR s LA ER mT AR 2
N BTN B 125 1 2 8l £ I8, T A o 5t 3 IR
A5, XL ) SRR A S AT S L I B A R AE

step 3: {3 S AREDIR A e B 07 A2 SARE AT 3)
Tl H ARG B T RME BN RS R e, IR
BERITRWT:

a1 = f(aj;,s;,t). 3)

Hrba; AREL G + T ZIRBLRE, FRESHEE
BRI, a; AR 5 I ZPIRAS, s ARER 5 I ZITT B2 21 1)
G NI ZIE] G+ L ZI BT R ] B

BT b, w0 R A T R % e AR
T RS EEEI S HRPRSER TE, B A
TR RE R A S I TR “UR B 27 AT IS R,
R4 S B 7 52 Hi0 s T R 2 H0a 42 (03 3 BRG,
T B B A ERES) = BB B SRS

B RARHE 73 0l ¥ B B MR PR AR AN T SR AT
T T R £ T N IR FE A 22 X 28 I IR A T R AR
B A BB FiUIEr (AR B EIRAS. B sigmoid 7R
N0 R, 52 SRR D9 iR I 1R 45 2K R B A )
TensorFlow - &, { Ff| Python 15 5 H#E 4T IR & X 25 1)1 £k
] FRL AR TR, 75 B R B, R B A 45
IR BRI, T L g R 1] B U)ok B — I R

B, R AR R — A B BT BRI R 3h 7 )
s R e e A S S

step 4: 25 B4 H 5 AT R W tH R ARG, R
I 45 T BRLARHE A By S S RS, R AR fn4g
B VLA ot MR R G B R bR R 7]
2.2.3 LRI AR AR THE ST S

B 24 491 i B £ R 3ok R I AR SR S 6 i L AR I
FE. DU AR X 5 KRR 31 406 AR 1 i, 12
JE B 2.80 m ~ 3.53 m, K52 101 ) A6 7E, 00 £ 10, B 2
B O R I, 5 0 DLOIR AR AR, S 5/ 3.20 m,
JZ G R TR B, — N SR SR 5K — UCR 4w fii
Ir) K BE SRRV, SR 1 3.2 m, 6 FA 3 i 0.865 m. Jd i 3%
A TR AT P B VR TR e A AR ML 2 51 s AT 1 it
AT, 38 I RIEA LR 7 SR - e e B S RN A% )
BRIZ H AL, VR W S e e RIS L il b, &
BIIS S L1812 B FE AL, 2 RH R LR B S5 ¥ 5 m] e
f KA AL 138 H L A TR SR FHOOORE 4 20 S 248
SCAP, R GRS R AT S R FH 9 B A B i S8, SR
TOURR 4 350 5 VA V2 AT R 2 X AL . A T 4k il 8, S 451
T TSR A R, B AR AT g s it HoAth
ARELFIE BT T, A RN AR B ML S8
BZER M. AR EEAE AR ERE S B
5B A B HALE R

®2 ERIEMRTHESLEE ARG

RILLFR 0h 0.5h 1.5h 2h
01 JENLEIHL [(0,0,0),100] [(120,0,0),99] [(240,0,0),97] [(146,0.865,—0.017),94] [(26,0.865,—0.017),90]
02 %%ET [(0,0,0),100] [(115,0,0),99] [(235,0,0),97] [(151,0.865,—0.017),94] [(31,0.865,—0.017),90]
03 1EHL [(0,3,—0.02),100]  [(126,3,—0.02),99.9]  [(246,3,—0.02),99.7]  [(140,3.865,—0.037),.99.4]  [(20,3.865,—0.037),99]
043RS [(—1,3,—0.02),100,0]  [(125,3,0),99.9,50]  [(245,3,—0.02),99.7,100] [(139,3.865,—0.037),99.4,150] [(19,3.865,—0.037),99,200]
05 HIEM  [(0,3,—0.02),100,0] [(126,3,—0.02),99.9,50] [(246,3,—0.02),99.7,100] [(140,3.865,—0.037),99.4,150] [(20,3.865,—0.037),99,200]
06 34 [(0,0,0),100] [(115,0,0),99.9] [(235,0,0),99.7] [(151,0.865,—0.017),99.4]  [(31,0.865,—0.017),99]
07 EIAR AL [(0,0),100] [(0,0,0),99.9] [(0,0,0),99.7] [(0,0,0),99.4] [(0,0,0),99]
08 % 4iHL [(—2,0),100] [(—2,0),99.9] [(—2,0),99.7] [(—2,0),99.4] [(—2,0),99]
09 AR AL [(—3,0,0),100,0] [(—3,0,0),99.9,80] [(—3,0,0),99.7,160] [(—3,0,0),99.7,240] [(—3,0,0),99.7,320]
10 B HiHL [(—4,0,0),84,0] [(—4.0,0),81,100] [(—4,0,0),77,200] [(—4,0,0),72,300] [(—4,0,0),66,400]
11 TR [(0,0,3.2),100] [(0,0,3.2),100] [(0,0,3.2),10] [(0,0.865,3.173),100] [(0,0.865,3.173),100]
12 JEAR [(0,0,0),100] [(0,0,0),100] [(0,0,0),10] [(0,0.865,—0.017),100] [(0,0.865,—0.017),100]
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15 3DUIALE S o bELITN S R S R DELITN
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I A 1 B OB 2 A NI ) RDIRESTHEL R
— A E A 4 TRPIRASE 2. B2 WA R T 48Rt
F£ 2 h IR B AR S5 S 56 sk i B TR B2 54 0.5 b, fnxedF
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RIS B A2 (0,0, 0), fFEAE N 100. B & Je i 2 i 77 1A
BETIENE, o 48 M A6 T7, M 5 AN 2 B3 5+ 14
I Z1 S ERAS R 1T 8 R

xj + (x; +120)%1, dFlag = 1;
Tjt1 = “
Tj — (l‘j + 120)% l, dFlag = —1.
Yi+1 = y; +0.865(k — 1). ©)
zj+1 = 2 — |Yj+1 — y;| sin(7/180). (6)

Horb 1O TAR A BE (L 22418 266 m); 2 77 0] 9 TAE
TH 75 1), G IR kA5 ke EEAE R dFlag B
J7 AR &, 24 HHENL T A48 7] o & 1E 77 1) B, dFlag= 1,
LB AR 5, SR SR A B4, dFlag= —1, H
B LA K5, 2 J5 # m B, dFlag= 1, WG
B HEIREHEBR, k= LREAREREE T
MALEAS B R (120,0,0). 7 e g 5 A B 45 1 7 I (A
HER RAELEME T 5 AR (S B IIRAS AL T 4 s
SN

hjy1 = hj —2(tj41 —to). @)

F LG AT HE 5 2R — VOIRES A J5 I EE D 99,
B 5 0.5 h i Z BREHL =) HLAR B 145 2R (120, 0,
0),99].

HoAmACER 1) v S R RN, R 2 i R 5 — FildR
BT SRR BT AR R, B R G & R A
FPRFAE .

A AR I v SR R 2R A, B X LA
BEEE T RAGBRREE B IR EE R A
RN £ I R AS B R, K2 ARFFAE90 BA | (A3
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