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Research on short-term prediction method of coal flow on conveyor belt

FENG Mei, QIAO Tiezhu
(Key Laboratory of Advanced Transducers and Intelligent Control System, Ministry of Education,
Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Forecasting the trend of coal flow in a short-term is the precondition to realize matching of
belt speed and traffic volume. However, the existing short-term prediction methods of coal flow on
conveyor belt have the problems of insufficient real-time performance and low precision. For the problems,
a short-term prediction method of coal flow on conveyor belt based on support vector machine was
proposed. Firstly, the method uses support vector machine algorithm to select the real-time coal flow as
dependent variable and statistical data time as independent variable, and then normalizes actual collected
coal flow data, uses cross-validation method to select the best parameters. It also uses the best parameters
to train the support vector machine to fit ideal short-term prediction curves of coal flow. Finally, the
method analyzes fitting degree of the coal flow prediction curves and the original data curves by further
comparing the prediction parameters such as mean square error and correlation coefficient to obtain the best
prediction curve. The Matlab simulation results show that the method can predict coal flow on conveyor
belt in a short time, and the deviation between the predicted data and the true value is small, the mean
square error is 0.000 152 563, and the correlation coefficient is 99.784 8%.
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Fig. 1 Flow of short-term prediction method of coal
flow on conveyor based on SVM

SR ] AL D Il 05 0 A A% O B R AR A
THAAR S H FESBAFE LTS5 C ik
BRESE G, R XA GBS 21 b 4 31 A8 A 15000 o
R, H A8 X8 3F (K-fold Cross-Validation,
K-CVJriE MM S8 C MG, B eii—E i
EEEAR CHG S8 05d K-CV Irikfs ke iy
ZHC.G N K H.— B0 1338 K DR,
FH KA 55780 (1 T o 5 SR A S K-CV i e 4
br. RIGRBIANFL C.G BT o FEHER R &
g J T E Bl R i m ) — 4 C.G SRR
RILSE. & IR E B9 et 2 8001 9 SVM.,
(CEBEE RTINS
1.3 HKEMLHE

W T = % LR T A I S R A 2
R AL R AT T T AN 0 A ARG R AR R — SR R



o 74 o IF A3t

2019 £ % 45 %

Al b A R H R BOUR AR R . Rt
REGETHER 1 Gkl b U 0 S RO AR O 52
56 P A PR D0 K dh L IR B 2R 2 9.5 3 RS
57 H3 Tk 2 i 326 1 7 L I I D9 O R L R AR
Fenb bk — 2 s B 2k LAY 1Y eI B, B iz i
L A DL

Xt SR 4R B A B ok K0d kAT 0 — A Ak B R
MR, 2 FEHIN . H—fLry B

f:xay:w (3)

Lmax ~— Lmin
e g AR sy g AR B 5 e 0 7R B R Y B
IME 3 2 A E R B TRE BRORAHL

2 Matlab (FE &S

£ Matlab #f4 i F libsvm T HL RS A R4
A" — B IR ] P SR 4 21 ) A3 00K 2 i 6 5 1 G ikl
R ) D S I O 2 o AR A O
S £ AN 2 B o 3R 4 SN A RE O A O D
.G BodE ek M B R R R R
mapminmax PR XK 52BN A2 5 A A2 8 5 9
— LA B, AR B2 JE B SR ANE 3 B A R B
E—AEFI[0. 2 JR R P 75 158 I 25 %0 K i) Il 2 5
.

2500
2000

1500

B/t

1000

500

1 1 1 1 J
0 1000 2000 3000 4000 5000
GETH R [A]/min

Bl 2 Dt ha i i h 4k

Fig. 2 Original coal flow curve
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Fig. 3 Normalization results of original coal flow curve
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Fig. 4 Rough selection results of C, G parameters
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Fig. 6 Prediction results of coal flow
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Fig. 7 Error between original data and predicted data
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