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Integrated modeling for production index of bauxite flotation
based on multi-source data
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Abstract: Because of the difficulty in online detecting the production index in a long-time flotation process, we are
unable to take the counterpart operation timely to keep the production process stable. To deal with this problem, we
propose an integrated prediction model for the production index of bauxite flotation based on multi-source data. Firstly, we
make use of the flotation mechanism and the experiences of operators to analyze the multi-source data (production data and
froth image features) that affects the production index. Then, the prediction sub-model and the corresponding compensation
sub-model for each production index are built, and their parameters are optimized. Then, the integrated prediction models
of concentrate grade and tailing grade are established by using the information entropy and coordination strategy. Industrial
validation results show that the proposed method improves the prediction accuracy and adaptability, which lays a foundation
for controlling the operating parameters of the flotation and the total process optimization.
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Fig. 1 Flow-diagram of the flotation
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Fig. 2 Froth images of different flotation stages
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IF X ¢ V THEN Ay = Aycy.
AT SRAF I AL ) Ok
e = 0+ AF, (18)
TP g A SR TSR fp A o, A MR Y
B AR, WT U SRS SR AR AR SR bR )
HH.

3.5 HEAK BT (Model updating)

IR RIS RS T IR IR R ) 2 IR R K
TRRRRPE, (HUE 2 AR R Al (1) S AR R, 25 ) 5%
VR FE I A R AN 5 m, AR ) B AR K
(YIS AR, AN T S BRI A7 A — 7 P 22, AN REAR
UF I RO T LB A L B BPIRES. 4 TR AR
e, W CBERE” BCCYURE” I, AR B
WiZe. b, ARSCEs A Bk, R & 5 U B
B S, AARDIRUT:

1) PHERB RIS 2. T REAS I 2 AL 1)
T 22, Ll FERIRSE ARSI (B 2 M ) DG &R,
W7 A5 75 BT I AT X AR YR S PRI I
R, K R BUARAE £5% DL N BT

2) FEASIRIHE b B, 545700 55 JFT I 25, 08T
SRR FE A5 BRI ZRRE AR DG EEA I, A5 4H
SEER, T DAk B AR A BT A5 B, < 2%
BOHREAR, 5 WA IUHREA. 2B REAR AR T —
B B U im0 A e 2 1 — S R AR
SIS R G G 27 5, (R RN AT
L RELRFFR e (1 TIOIRS £
4 RIS E & T 0L 43 HT(Model validation

and industrial analysis)

4.1 HERIEIEF (Validation of the model)

A T ARAIE 22 J5BCHE AN A P FR AR R I S — B,
Xof [ I ZU R SRR« HIRE SR RE S g vl sz e
AL 25, IR B A 50 B A%, R U Rk
£ B HIRLEE  hA FA SR pHAE . SRS IRTE K
BIIEARIESEUS L 1 T 2 F R S5 4L 6
FARER AN A
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h T SR AIE AL T H T A R T ASE L (1 1 e,
BEHR2011 4F4—10 H 152 56 20 ds 2L 0158040 £ s #F
A, FHA RSN A HER AR, 4 ST AL )
ZHUHF NI AT (1 e 5256 b E A BEAN L
M = 3, SRR URUBE R 1) 50 AT FF 4% bR ik
B, SERARZRME ) UL A e AL 1) 8, SR J5 HIPLS
VR 2 P B 2 37 TR IR, 25 Sz 0 ke B 76 o
P T KN = 1003E1 77 (11 Gk, K FE B
S40.04. FFRELMS I (1) 5562 A1 245 ) 4% 45
R E P FR bR AMER, HSHOR BT N2
NS, BT A2, MIZRIKE1000, v = 0.1, B
T AL e AN 25 X e, KR RELMA
TEIRAF IR 2 A R D B 25 B

T B T SR BUE VB, RS A ) e
I ZEE 9 3 Kywi1 =0.537, wio =0.463; BN
D7 BRI ZR B3 5 A war =0.598, wos = 0.402;
AT LASRAS AT K I 200 B A B AR 1 i
G RN Gpea. I (R AMERSRY, S ZRAFASCER BT
DAL FR B HL RSB R A7 g, AR A 7, L TIEI
B A E 69K,
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Fig. 6 Comparison of integrated predicted concentrate

grade vs. actual value
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grade vs. actual value
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Fig. 9 Comparison of on-line integrated predicted tailing

grade vs. PLS model
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B R R S T A B (P PLS B A, 145
2RI F-HERFE PLSBEAY), Hy I8 —9m 411, A
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h T GARSCRE T ERAT O, L T T
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7= (root mean square error, RMSE) M # % 1% 2 E 1E
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Table 2 Predictive error analysis of concentrate

grade
e AN IR ZEAE
X 52 A5 ER max/% RMSE
S%BLV‘] R ma: 0

TEL TR NAMARA 94.87% 531 0.6032
LR AMEASRY 94.10% 6.15 0.6741
ERSSGESD 92.97% 827  1.5481
157 1BPLS 76.62% 1174 3.7243
}i72BPLS 82.26v 15.62  2.9507
F7 1 PLS 76.02% 19.73  4.6212
12 PLS 78.81% 16.40  3.2929

A 3 BA SALTANRE 5HT
Table 3 Predictive error analysis of tailing grade

RS

PR 25 AT ER max/% RMSE

= ?TS% [y\ |)\J R ma 0
FELR TR AMEIRTY 92.05% 7.63  1.0204
L FIHMEAR Y 90.63% 8.46  1.2604
{5 BIREE R 87.07% 1672 3.7729
1% 7% 1BPLS 78.32% 1921 45192
HiIMIBPLS 79.96% 16.63  3.1834
i1 PLS 72.02% 21.64 4.3281
112 PLS 79.18% 17.37  3.9765

A2 RIZR3 0] LUF Hi: 1) A SCIRAE L 3 5T 4R %
AMEBY FIRMSEM ER max 5 /1N, 18 WA R
JEE A5 v, TOUDUAEL RE AR G 1R BR B SE PR AE. 2) AN SC LR
TAE B AR R 1 PR TP fE,
Wi EE BRI Rl T AN R4 AN TR i, A ASETRR
FESRAT I WA =, RS0 S A AR ZE R 5 % LA
I EE B H176.62%, 82.26%4 1 %1192.97%. 3) ik
LA T BPLSAIPLS J7 v Tt 1 i, 2 B A = cdi 1)
ELIARRRIE ) AP AR AR D R, BPLS Jy v ik Y
Sphy e e

A BT I RE MR 40 67 BRI AN [R) A A\ U5 %
J&, 43 A T T AR R R M AR R, w] AR 4
AN ] T30 N A= = Fabn (19 20, B2 s 2L T iy
FEIE, W A7,

4.2  FiEk THRZESH S (Discrimination of flotation
state)

FESEH 4B I, 40 H T ZRIE B TF
EREH IR R ER 00 Ay > 10M1ys < 1.8, ik
] IAERAE. 5 LR iRbr IR AR T VPN R
FRUn R

Q=hk (L2 2" 22 (q9)
A Ya

Hoh: QB L PRk R 25 & T oLV T b,
Y1, Y o0 B AR ARG i A7 PR AR 5 2 TR A
Y2, Ys A7 R WAL I TNAE S5 38 ) ST B Ky AT
ko 23 MRS KA S LA AT S AR 25 T UL
PRSEm T, KNl R A g e, H.

2
Sk = 1. (20)
=1

AR RS R AR T AR AT I QI A0
R 255 T2 A R0 < Q < 0.05) — K
(0.05 < Q <0.2). EHQ > 0.2) 314 AT L
R AR AS (6 AN 7) Fh e e A F
T4 B W R4, X HLEL Ky = 0.55F ke = 0.45, B3
A5 3 S I T AW S A — 2

4 TIUREHA
Table 4 Discrimination of flotation state

TH i —8 &%
Q 48 14 3

T KW 51 11 3

SR JE AR TOU A O, AT 5 SR e .
BRI, WGkl B > i E S 2 R
W T — M, MK SR S AR AT P, 5¢ i oy
IR R T H0ES, WER IS TN F-3)
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5 458 (Conclusions)
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