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Table 1 Measured iron content of iron ore powder samples

B %S HFel HFe2 HFe3 HFe4 HFe5 HFe6
TR % 67.34 64.25 63.68 62.50 54,97 52.51

s MFe 1 MFe2 MFe3 MFe4 MFe5 MFe6

UIIE RN Tt % 49.99 47.50 42.53 39.99 37.72 34.99
G LFel LFe2 LFe3 LFe4 LFe5 LFe6

TR % 30.05 27.57 22.59 20.16 14.94 12.66

i Tl T2 T3 T4 TS T6

Yol e /z&/% 65.42 60.00 57.50 51.84 45.00 41.77
G T7 T8 T9 T10 TIi1 TI2

R % 38.46 32.50 28.64 24.91 17.54 13.25

12 KIERESTAE

SIS A8 ) ASD FieldSpecd #4764, 7 I
=N AT R B AR SR S . 0k 0 0Ok i Y
& 350~2500 nm, G5 AL 350~1000 nm
3nm, £ 1000~2500 nm 4 6 nm. = KEEEE
W REAS BT 7E 10 em*10 em ) 22 06 R |6 48R
by RS2 ABOKECE, RS E R
THAIE EJ7, SR A 5T T ORE
OGS B TR, AR SRS N
10 4y, FEOYELM E S K. 24 FE LW &R 2=
FEAE 5% LAWY, A W IEEE Gk, AN AL
P B o A A S O 1% 54 )P S AR R
FEARSZMDEHE o S T 58 G REAE, 0 HI B AL
FH e O S H s AT 2 B S AE
S 53 M S 6 H A
1.3 KEHIELIESER
1.3.1 AR

J5UR e 18 il 2k 25 0 s B — B B 4 AR e
(SD) . gk Lk (SR) ZEAbHE 5, BEHAT
Fe & WOl A 8 5 85 s A 3 A AR
KR I KN R 5 B0 A 9 B M AH D B
=l (D

Cov(X,Y)
= Var|X|Var|Y] M

o, XA FEAD G h 22 i B DG B
B, YR AR & CovXY) N XEH YN
W72, Var[X] I X T72, Var[Y] h YITJT

o MR REOCT BOE BN, A E BT
B PSR PEW B, XIHGEE (Pi+V, Pi-V) ,
Vil FEL 20 nm.
1.3.2 HEREEST

TSI RE Al B R, BRI, Sl
U S R RS B RS SR TR A G, I
JCEEMINAT I, AT I R 5B m
Sk, Wt (2

Y=06,+6 X +6:Xo+..+6,X,+¢ 2)
Hrf, Y RN FEARI S B X R IR
PEE G TE SO %, BRI N T2 n A B AR A ]
HAREG e NI R BELE2E .

SR T E R N A N IR EE T
EREAT X L T o BB VR U 48 bRk BBl A R
(R2) . HIXFiRZE (RE) M 5HIEZE (RMSE)
KT

2 EBAERG M

2.1 MBS SCESE S AT

B 1 AR B B A A 1 s R D
ek, &2 AEREELbR)E A RS Bk
AEY Ry moei g, I 2 PR BLE Y, R
T vet U 1) S S A B R A Bk R T e
&, AWIRLAMICR. hw WLy im0
FRL, BRET AR R T R S R R A
J¥, FrP SR EON BRI S



5 4 W

2022 4 8 H FEEE: BT BBRETHHREIN AT ZRIEAR ¢ 207 -
— —HFel  7F 354 nm Ab A 6 Pk dg R OR G A Ak B
_\Qﬁ *ggzg s G B B S kS A S
ST e 0783905331, AGHEMBIE AR, BRI

# T T M m e 139 am KR N RG

I T TEMES Rt S R ke AR e g 2 B
i . i~ — MFe6 . N . s DTN
—— Ul O, WM, E S e A T
—— | — Ik} J—0.968703204, 55 i [ HH K 2 %—0.98953,
~ —[Fes . . .

TR T E——— LFe6  {EBK 400~2100 nm AHRPEAREEE, {EMK 2100~

2500
A /mm

(S Sbeid R - pfob iy i 5

Fig.1 Hyperspectral curve of iron ore beneficiation powder
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Fig.2 Hyperspectral curve of iron ore beneficiation powder
after the envelope removed
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Fig.3 Correlation between original data and first-order
differential data and iron content
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Fig.4 Correlation between envelope removal data and first-
order differential data and iron content
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Table 2 Hyperspectral curve envelope removal value and iron
content correlation coefficient of iron ore beneficiation powder

MRS MR RH WR LA HIZREL
517 nm 0.983319 879 nm 0.984586
518 nm 0.983504 880 nm 0.984677
519 nm 0.983682 881 nm 0.984684
520 nm 0.983319 882 nm 0.984686
873 nm 0.98461 883 nm 0.984663
874 nm 0.984607 884 nm 0.984653
875 nm 0.984621 885 nm 0.984687
876 nm 0.984606 886 nm 0.984713
877 nm 0.98455 887 nm 0.984727
878 nm 0.984507 888 nm 0.984689
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Fig.5 Different iron content prediction models
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Table 3  Prediction analysis of iron content inversion model
Pkt 520 nmij B 880 nmijk BrAs Y Rt
SRS /% TR S B/%  STBE /% PR S R/%  SeiBa /% Pk 2/%
Tl 65.42 64.37 65.42 64.48 65.42 64.48
T2 60.00 59.99 60.00 59.54 60.00 59.74
T3 57.50 57.06 57.50 56.89 57.50 56.98
T4 51.84 49.06 51.84 51.71 51.84 50.75
TS 45.00 44.20 45.00 4433 45.00 44.29
T6 41.77 41.23 41.77 42.11 41.77 41.79
T7 38.46 40.14 38.46 39.56 38.46 39.77
T8 32.50 30.50 32.50 31.29 32.50 30.98
T9 28.64 28.70 28.64 23.82 28.64 25.60
T10 2491 2631 2491 25.04 2491 25.48
T11 17.54 20.51 17.54 21.30 17.54 20.97
TI12 13.25 18.95 13.25 19.35 13.25 19.16
A R 0.9885 0.9778 0.9845
AR ZERE /% 7.26 8.10 7.64
Fod 5 W LA S5 AN IR ZERE /% 2.72 2.97 2.75
FRAERZERMSE/% 2.23 257 2.30
B A, R BEUR IR R BE 4y o AR 1724-1730.
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Study on Hyperspectral Analysis of Iron Ore Powder and
Quantitative Inversion of Iron Grade

Li Menggian', Han Xiuli', Wang Jinhua', Wu Bing'?
(1.North China University of Science and Technology, Tangshan, Hebei, China;
2.China University of Mining and Technology(Beijing), Beijing, China)

Abstract: Hyperspectral detection of iron grade in iron ore dressing powder is a new technology, which has
the advantages of nondestructive and efficient test. Some iron ore powders with different grades were
selected as test samples in order to test the accuracy of identifying iron grade of iron ore dressing powder by
hyperspectral spectroscopy. The hyperspectral curves of the samples were collected,after smoothing
denoising and spectral feature extraction, the iron grade spectrum fitting test and iron grade inversion
modeling were carried out. The results show that the high correlation between iron grade of iron ore powder
and hyperspectral curve is the strong absorption position of Fe, about 517~520 nm and 873~ 888 nm; The
modeling inversion of iron ore grade at about 520 nm based on the least square method is carried out. The
determination coefficient of the inversion test results is 0.9885, and the relative error is 7.26%, it shows that
the detection accuracy of iron grade of iron ore powder by hyperspectral technology is high, which provides
a theoretical basis for the practical application of hyperspectral test of iron grade.

Keywords: Hyperspectral measurement; Iron grade of iron ore powder; Least square model; Quantitative
inversion
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