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Near-infrared reflectance spectrum data preprocessing method for coal gangue identification

DING Zhen', CHANG Boshen’
(1.Coal Transportation Department, CHN Energy, Beijing 100013, China; 2. School of Mechanical
Electronic and Information Engineering, China University of Mining and Technology(Beijing),
Beijing 100083, China)

Abstract: When using near-infrared reflectance spectrum to identify coal gangue, the change of
detection distance between spectrum acquisition device and working face and dust interference will affect
near-infrared reflectance spectrum. In order to select the best pre-processing method for near infrared
reflectance spectrum for coal gangue, samples of anthracite and gangue with similar appearance are
collected. A spectrum acquisition device consisting of near infrared spectrometer, collimator and halogen
lamp is set up in the laboratory to acquire near infrared reflectance spectrum of coal gangue at different
detection distances (1.2,1.5,1.8 m) and dust concentrations (200, 500, 800 mg/m®). Through the
analysis of near-infrared reflectance spectrum characteristics of coal gangue, it is found that the detection
distance and dust concentration change have no obvious impact on the waveform of near-infrared reflectance
spectrum curve and the position of absorption valley of coal gangue. The absorption wavelength point of

spectral characteristics will not be changed. However, the reflectance of near-infrared reflectance spectrum
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of coal gangue will be significantly affected. The spectral reflectance will decrease with the increase of
detection distance and dust concentration, which will cause near-infrared reflectance spectrum drift of coal
gangue. In order to enhance the absorption characteristics of near-infrared reflectance spectrum of coal
gangue, the spectrum data are preprocessed by differential, standard normal variable transformation and
polynomial smoothing methods. The preprocessed near-infrared reflectance spectrum data of coal gangue
are input to the particle swarm optimization BP neural network model for coal gangue identification. The
experimental results show that the differential preprocessing method has the best optimization effect on the
near-infrared reflectance spectrum data of coal gangue collected under the change of detection distance and

dust concentration, and can eliminate the impact of detection distance and dust concentration on the

spectral reflectance effectively.

Key words: coal gangue identification; near-infrared reflectance spectrum; data preprocessing;

detection distance; dust concentration

0 3

ill}

1 R8N TR ) SRR R S A 0 T SR A 2 DA 14
R R S T AL R RE AT R G . R
AP T 2 MR P 5 U A0 K K B 2 4R
PRV T R L L A Ay B R L R 4 b
RS RIR S BRI R A L E 13 Oy s TR PR AR 2
W) BB A B2 R . LA RS GRS AR S —
P o S 490 J5 1) O 1 A3 AT BT R L B
I Ay S5 69 e RE A 8 R S5 A5 A A R I Ak
FEAE DT ST SRS W AT AR A  DRT I T R 4 32 4 P xS
JE AT R . b AED X R B ST O B R AE
HESL TR TSR ) LA AT RO O vk AR
AECOURI AT R 9 1 B AE 2 130~2 250 nm
B f) W SOy IE R T Bt AL % AR R0 S35 1 L5 32
AT . BRI A ) T 20 A0 B S R ot
A7 AT 52 M2 M i 2 B ol 3 A T AT B RO
F I LM B AN A s B0 ' i R 4 2 L B
B AR ) A P AT AN DT AR A L 2 S B 4 Ab
SIS R AR A A T TR AR
RS LPIRAR RS A & R SN O S S
LA XS 2T A0 B 3 0l 1 K o A7 WAk BR T O 2
BB A I 253K A It T0UJR Al Ak WL 5R 1 S ULAH 3T
B4 TC MR FIAT £7 REAS L3 100 A4S CHERE 75 A i
FEAS 25 AN AESC I 3 R A T A [A) 45 I 5 ARy 2
e TR B MREAT I £ A0 S SR OG0 0l 5 oy s o
IEASAE AR M Z2 10 2P 3 5 36 X 3 2040 S
DT B FE AT T4k PR DT A A e A Y Ol 21 40 S S
e H i P Ak 5 i

1 RFFELSMREHIERE

il A5 W] PVC Akt 20 1 % P 2 1] o %85 P 25 Tl T
BT IT £L A0 S 56T R AR 2 B AT E AN 1 o,

[
L

SR

(b)
B 1 BRI LT A RO T R A A
Fig. 1 Coal and gangue near-infrared reflectance spectrum
acquisition device
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Fig.2 Near-infrared reflectance spectra of coal and
gangue samples under different detection distances

and dust concentrations
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Table 1 Identification results of coal and gangue under different pretreatment methods
YU HER %/ 4
MRk B/ PR 1.2 m PRIMPEES 1.5 m PRIMEEE 1.8 m
(mg =+ m ) RS ZUR RS ZUR PREIE S EZEN
D&y sy sy .
75 g A7 - 75 g A7 - 75 g A7 F-
200 100 100 100 100 100 100 100 100 92
500 100 100 92 100 100 92 92 88 88
800 100 92 80 100 92 80 88 84 80
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