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Froth-image-features-driven control strategy for
addition rates of reagents in stibium rougher flotation
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Abstract: Dosing control for stibium rougher flotation has a direct impact on the performance of cleaner and scavenger
flotation. Conventionally, operators regulate the addition rates of reagents through observing the froth status, which is with
large delay and is highly subjective causing the flotation performance unstable and even deteriorated. To deal with this
problem, we propose a froth-image-features-driven control strategy. Using probabilistic support vector regression method,
a feed-ore grade estimation model is built based on the key froth image features and the addition rates of reagents; then
in order to satisfy the new control requirements as soon as possible when the feed-ore grade is changed, we adopt the
operational pattern method to preset the addition rates of reagents; and a feedback dosage controller is developed based on
interval type II fuzzy control system to minimize the deviation between the froth status and their expectation. The industrial

experimental results show that the proposed control strategy can substitute operators in regulating the addition rates of

reagents, and improve the flotation performance.
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Fig. 1 Stibium flotation process



FAESE: AR EURAF SR SN A BRI 2 1601

512
AT i o N
pristis Agx“‘ pristig
1A% il
I Py L Pr

lﬁﬁ A e |
BB | BB | BB y MR
b L ¢

2 NIk

Fig. 2 Operators’ dosage control strategy
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Fig. 3 Reagents dosage control strategy
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fuzzy system)
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Table 2 Partial control rules for stibium rough flotation
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Fig. 4 Fuzzification of partial froth image features’ errors and

regulation of reagents’ addition rates
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Fig. 5 Control errors of froth image features
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Table 3 The probability of froth image features fall in

the permissible intervals of control errors

B=%/%
W e Yk
- EBE G
SR THER
1 60.40 51.50 7770 83.90
2 59.50 50.30 75.60  77.70
3 61.30 49.70 67.00  90.20
4 62.20 52.10 78.90  88.40
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Fig. 6 Froth samples under different control ways
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