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Abstract: Automatic ore screening is one of the key links to improve the efficiency of mineral resources
processing. Aiming at the complex and changeable illumination in the ore mining site, it is difficult to detect the
ore in the conveyor belt automatically in real time, and so on, a real-time 3D vision screening method based on
infrared structure light was proposed. In order to solve the interference of solar radiation on the surface structure

light imaging of ore under complex illumination, the infrared structure light near 800 nm was used as the active
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light source to obtain stable structural light images of ore surface under various illumination conditions. The

method of neighborhood cumulative difference feature analysis was proposed. The center of structured light strip

was extracted by locating the boundary point of strip quickly, and then 3D coordinate data of ore could be

obtained in real time. The results show that the proposed method can better adapt to the changes of the shape and

direction of the line structure light and the stability of the method. The time for screening of light images of each

ore structure is 13.2 ms, which meets the 3D real-time screening requirements of the ore on site.

Key words: complex illumination condition;

center extraction;
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Fig.l Ore transportation image on site
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Fig.4 Ore images of visible and infrared structured light under different illumination conditions. (a) Green line laser (no direct sunlight); (b) Infrared

laser (no direct sunlight); (c) Green line laser (strong light); (d) Infrared laser (strong light)
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Fig.5 Ideal gray distribution of line structured light cross section.

(a) Ideal Gaussian distribution; (b) Flattened Gaussian distribution
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Fig.6 Gray distribution of visible and infrared structure cross section under different light environment. (a) Green line laser (no direct sunlight);

(b) Infrared laser (no direct sunlight); (c) Green line laser (strong light); (d) Infrared laser (strong light)

22 ETFLHRMES (NCD) BIEEH 5L O REX

SR B ST A T PO R AR 1 23 A 7
Bob, 0 R R AL R IR A B RAR . $RIK
BIE PR BOLE A& P, IRAEFR E B AHPLS B Z
JEBEIT B, W AT LA RE I H/ ORI A

AR L X 45 Ry G R A IR K E 73 A R A, d2
US4 1 v 0 1) S B T 5 24 I B A T X3
M ZE AT 5 o SCHRRE SR et g i 4 a9 IX 3
) B KBRS A R G AR AE SR R T [l B9 WA 5
AL 7RG A A RUX ST T2 B A5 3R A AR e R
I3 B SR (B AR B 5 WAL S AR, e TR 2R A o
Lo BARTTEIE:

(1) BEE K IE m (W B4, WA 7 B . W
LD RGBS b 2T 13, BUCEIR m 4>

BEZR TR B2, WLl g REZES (K 7(2),
AT LA AT B4 (E 7(0)), B i AT AR KR, A
G ABFR o

MIERISEEViAP Y o o= M/ W F

sty =GN = Fa+ LI+ LFG D= fG+2, D]+ +
Lf@ )= fli+m=1,p]=(m-1)X [ j)-

N fitk ) 3)
k=1
A B B2 4 HH R A s

st =L G D) = fG= L DI+ LG ) = fE=2, )]+ +
[fG )= fli=m+1, )] =(m=1)X f(, j)=

> fli-k.j) )
k=1

@1 i HLj e m=1,j |

OF BN WA S L | i |

7 WHESEBORER . (a) [55; (b) [5 ]
Fig.7 Schematic diagram of sliding differential template. (a) Backward,

(b) Forward

20210125-6



s Gk A2

%118 www.irla.cn % 50 %
N Q) F @) fOR A A bR R R R K F1 mEAREERFOSELER (RO pixel)

S4 A1) e AR R BE S STy Tl T AR R R AR 2 4
o RN @) T35 20 [ R ARek B2 2 dh £k
e S A RGN 5 -5 [

Cross section gray distribution

- — — Forward cumulative difference

200 Shax Right border point
Max point  |i

Left border point|:

Intensity

'S

‘min

Min point -f
=200 L %
400 450 500

Pixel

8 fl AT RRZE R E R

Fig.8 Forward cumulative difference

(2) RGP R A BB MAR &Rk
{H Sax A4S SR B0/ IME S 1 8 HE {0 SRR

() W xIMG Z 4B I R TR 25 40 (E 1) 4 Jm) die K AE
Snax A1 42 J5) 35 /IMEL Spin XTI AT A8 B 43 AR S 33X —
HN OGSO 2o AT i a5 (8] 8 v 21 €8 B P A 1),
X 11 P AR b s EAT KB IR 53, 15 8 4544 5
14 s 1 AR R

Ci= Flig ) i+ o ) i I Fliss )+ G2 )
(5)

) mHEZ ik ()~Q) 5, B A S S5
Huly, MBI S5 b4

L RFEARE T 256 U I, X4 X
SER, JEXT R AR IR R AR 22 4 i rh 2 iR I 2 % 5 i
TAEL S5/ M T AR AH 55 A% R (B RN /IMEL, Bl AR 25 B
(2) TR (B8 F A1, TR B AR R AR/ IME A5, i
AR 2] 53 A5 H G o

i B M S R R R R AR B, 1 B AR K
m B 3% B Bl — B 7E 3~7 Z A, SCH L m=5. L
AR B R A MR, SOMRIE TR ] A B
m<3 W45 3] &P 52 A5 25 o (F ) e 7 2 A LR m>7 B
A AR, HACFRACRA L m B 3~7 B TS o 4
o 10 m BURRIERT, XF &l 4(b) H55 761 51 b3
15BN S5 R0 R AR R
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Tab.2 Height measurement results of the gauge block

with proposed method (Unit: mm)

Gauge block Standard block size Proposed method Measurement errors

H, 100.023 99.979 —0.044
H, 70.031 69.997 —-0.034
Hy 39.998 40.029 +0.031
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Fig.13 Enlarged result in the yellow box in Fig.12. (a) Box A; (b) Box B; (¢) Box C; (d) Box D
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Tab.3 Comparison of off-line structured light cen-

terline extraction results

Method/result R Off-line time/ms
Gauss fitting 0.9560 20.8
Steger 0.9526 28.6
Proposed 0.9658 4.9
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Fig.14 3D point cloud display and screening results of ore
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Tab.4 Comprehensive comparison of online ore screening methods

Screening method

Infrared structured light 3D vision

Artificial vision 2D image processing” !

Light environment Complex lighting Distinguish and clearly Moderate light
Screening efficiency 1-2 m/s Inefficiency About 0.4 m/s
Accuracy High Low Instable
Automation degree 100% Artificial Semi-automatic
Security Security Unsafe Security
4 zﬁ 'L/[,: [2] Ma Lianming, Ji Jiangang, Du Bo, et al. Comparison and study
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