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Carbon content prediction of converter steelmaking based on
improved CLBP flame feature extraction

Sun Wenqiang Liu Hui

(School of Tnformation Engineering and Automation, Kunming University of Science and Technology, Kunming 650000, China)

Abstract ; Accurate extraction of flame image features for converter steelmaking is the key to predicting end point carbon content. Aiming
at the high similarity of flame images, it is difficult to distinguish flame images with similar carbon content, which leads to the problem
that the carbon content cannot be accurately predicted. In this paper, an improved complete local binary pattern (ICLBP) color texture
feature extraction method is proposed to extract more differentiated flame features at furnace mouth under different carbon contents and
predict the endpoint carbon content. Firstly, local phase quantization ( LPQ) is used to extract image frequency domain phase
information under different color channels, and the fusion feature ICLBP _MP is combined with image spatial domain amplitude
information extracted by CLBP to enhance the robustness of CLBP algorithm structure. Then, it is weighted by an improved color
information weighting strategy to enhance the color contrast information of the flame image. Finally, the K nearest neighbor regression
model is used to predict the carbon content. The experimental results show that the accuracy rate of carbon content prediction is 83. 9%
within the error range of 0. 02%.
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Fig. 1 Comparison of flame images of different types of carbon in different color Spaces
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Fig.2 CLBP feature extraction process

B2 (a) D Jdf Kok TR 20 0 i f) Jrg 8 DX 3 B

K 2(b) ARl 22 a3 EHR s B 2 (e ) 9 JR il 22 70 R B4
SR/ 2(d) KSR 2E o B IR AE RN



5510 # FET R SE 2R R B AR AR

SR WU P R R 226 i % T .59 -

CLBP"» 531 3 NS RFFIRE A5 5 Fh.o B & K
BEAE, W= (1) ~ (3) s,

p-! l,x =c¢
CLBP_M; , = z m(mp ,8.)2" ;m(x,c) = {
’ p=0 0,x <c
(1)
! l,x=c
CLBP_S,, = Y, s(g,,2.)2" ,s(x,c) ={ (2)
’ 720 0,x <c
CLBP_C,, = C(i,.g.) (3)

Kb g, NREZED R OB R AKEZ; m, Fl g, N

JryiB 22 43 MG PO B 2R K BEAEL ) SR 38U 5 For p J2 4Rk
R R R s AEL, R 2R
2.2 BUHHE RN INAR R

1) Bkasigiit

ASCEAETE R KGR R A2 RE 20
(i) FSCEE ML S5 1, ST BEAT 85 A0 BB 45 0 D) &
A5 I ISR I FL R P T P MR B ¢ i e 5 2 Tl
W, 2 2 e B o 00N 14 B0 25 A i R /s R PR D 41 3
JTR o B s e i O 0 S R R AL 4 iR

JAEMARLPQ >  LPQAFE
}» ICLBP_MP |

JREZE Sy > ﬁﬁﬂgﬁ&» WE{§ > CLBP_M
& = BE| g
e ‘ < =R =
= [ g %ﬁ%{» e > CLBP S aEE E
g ¥
X X

MR ERILBP H T » CLBP C| -

K3 Bk

Fig.3  Algorithm structure flow chart
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Table 1 The prediction results of this paper and other methods within different carbon content prediction errors ( %)
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