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Mineral concentration estimation of feed ore in gold and
stibium flotation based on froth image features

WU Jia, XIE Yong-fang, YANG Chun-huaf, GUI Wei-hua
(School of information Science and Engineering, Central South University, Changsha Hunan 410083, China)

Abstract: The regulation of reagents heavily depends on the mineral concentration of feed ore in flotation. Since it is
difficult to measure the concentration of feed ore online, an estimator based on froth image features is developed in this
paper. At first, considering the uncertainty existing in the sample data, we develop a soft-sensor method based on kernel
principal component analysis (KPCA) and fuzzy C-means clustering-probabilistic support vector regress (FCM-PSVR).
Then, estimators for the gold and stibium concentration of feed ore and concentrate are built. Finally, the output of the
estimators of feed ore is evaluated based on expert rules. The estimator has been validated in the gold and stibium froth

flotation, and it plays an important role in guiding the reagent addition in gold and stibium flotation.
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Fig. 1 Process flow of gold and stibium flotation
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Fig. 2 Mineral concentration estimation of feed ore

RN VASY (2 T VA (a7 eI G B SR e
THUIRAS N R E B BEN AR il ok = [T -
ofT)T(1=5), BRIAFEAR B X =2t - 2T,
PEARBMHEILAX = {27} 2F = {zh}, Hrhzh¥eor
R R G AERIAME. B T FCM-PSVR Il TH 457,
HODIRN:

Step 1 K5 X {1 N\ 4> 4 IE KPCAKL B )5 15 X
(4 5 AV R IREAR, 2 il A X7, P KPCA
T A BRI R T R

Step 2 %t X' [Fifin A3 43 Bdls A TFCMER 2K,
RIIG IR TRV REARLE R X, XN R
URREARERIL N X

Step 3 X X RHTRENLANAE, RIXT T2 € X3k
AT BE MU RS —47 I SR v S (4, 159 3050 5 KBt
B 5 184, 2108 X, 53

Step 4 K5 X, ;¥ A4 S 4% oA ) s
5 X M g AR BN GREA, il h X ;

Step 5 H45X AE NSVRIGUIZRFEA, I 2545 2
wl|;,;, HREE A THEAF RIS A T 2RI R 2
SRR p; (||w|), Ferb SCRF )t [5]JH (support vector
regress, SVR) I A BR HCA i i pR

Step 6 KA X, ;5 X 3T A 348 R 1K(16)
MINZREE, RAIBHEAL 2ok g2 (16), H15 82
(A ENERAL S (17).

B e N S DN T VASE 1 DA AV &
At v (i = 1,2), Herbo; = —1,0, 13 91 £ R 281k
FEAA: B PR Th 5 AR A BN R Al
T g Rn {5 B, A — SO0 T {5 BEAR, k4 A =
lor — |, JUIAT SR FH 2 1 Hp BRI N b AV A T 465
RHATVEN.

E 1 T AN

Table 1 Evaluation rules for the reliability
AR S LI 19
Av 1 2

=

(=]

5 TMPEHIF (Industrial verification)
F T HLARASE (V7 IR T D HT REE20124E 552
ZEREIAT T 2B S ThRe A, 2 JF BN =S k.



2

SRR FETIIR B G S BRI R AL A T 265

ARG UA AR BTV ER A S AT AR LAl o
T 5 B A4S 212575 S RHIERE A R127401 B FH
TEREAR, LS 154N GRS FEA R 5484 B FHLIE Y
HFEAR.

NG A Al VR TR RS R it
oy 5 OS4SR IR A NS AN n 2 =
A, NB BRSO A TR AR T R, i
oy A L AN BRI AR A IS AN I 2 i
AR R 365 G IE B EFE AR 388 B HLIZE
YIEREAAE D KPCAK I ZREEA, B 2R 5THR %90%
T TBRAE, W14 64N Euim e S A% . Xt
KA EAT A TR 4 BEFAE, 221 KPCA
AEBRJE, 158044734 L oe BT 2 % e, K5
K HECM-PSVR 7 VEHE S AT HURS T 4 L 86 5 A A
TR, &35 E453 BN S AL A TSR S LA
THEE R R R 22 I S b 208 i s b v SOk
[81HF I AT LA, et B2, Iak2n]
HIARSCTVE T3 45 FRZE o /N AR ZE AT 3.

h e SR I AL SO N A T PPN AR
A FH, AT 5 20 0 2 e 1R s . o 6135 B4 N
WS AS T SR S A A g5 A1k, R T
T L A AT VP15 25, A EISH ] %
Y K2 BN LA T 25 SR T A5 B Sk s AR e
Av = 2[00 B, w5 ERARM B Z R AT RE N : 1) K
WAL 52 N 2 S R R s 2) Es A e v
o ARSI AFR I () ) T 3 T A P AT A R R TN
ECYHT LU AR,

3.5 T T
—— S
o SCHRSJR 73 |

Sl —o- KAk

2.5

N4 dh s / (g-t)

20

—— SL{E

-e= ATk

ror RIS I |

X
& 16l
o2 oY
]/ 147
33 1.2

1.0 vy

v
0.8 L I L 1 1 L Il
0 20 40 60 80 100 120 140 160
FEA

K3 ABTRR AL TR R

Fig. 3 Mineral concentration estimation of feed ore
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