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Abstract: Aiming at the problems of existing conveyor belt tear detection methods such as low sensitivity and
safety, and inability to eliminate the impact of complex working environments, a conveyor belt tear detection
method based on terahertz imaging technology was proposed. This method first designs and builds a continuous
wave terahertz reflective imaging system to collect terahertz images of conveyor belt tears; And then performing
processing such as filtering on the original image to obtain a low noise terahertz image; Finally, an automatic
classification and recognition system for terahertz images based on machine learning is established. The system
extracts the statistical and geometric features of the grayscale histogram of terahertz images, con-structs a
terahertz image feature library, and uses feature selection to remove feature redundancy. Finally, combined
with a classifier, automatic classification and recognition of conveyor belt tear types is achieved. The results
show that the feasibility of terahertz wave imaging technology for detecting conveyor belt tears has been verified

through 1maging experiments on conveyor belts using a terahertz reflective imaging system; The terahertz image
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automatic classification and recognition system achieves automatic classification and recognition of three types

of tear on conveyor belts. Under combined features, the classification accuracy using Support Vector Machine

(SVM) can reach 91.6%. This study lays the foundation for the application of terahertz imaging technology

in conveyor belt tear detection.

Key words: imaging systems; Terahertz imaging; conveyor belt; tear detection; feature extraction;

machine learning
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Fig. 2 Images of conveyor belt tear in practical scenario.
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Fig. 3 Terahertz images of conveyor belt tear
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Fig. 6 Images with thresholding segmentation




104 il

(EVE 5 S NI S 4

3 ETFHNSRIEINMmEGHTRMAE

B35 EiRBF %

AT A LS I T AL 2= T HOR A 4328
iy RGO A IR % IR SRR RS
28N, A & R Matlab 2016b. %43 254%
ARG SO K% EUR A TR SR, 1T Kbk 2%
EUGRHIEBE 2 5 SRS, Ao 288 T X 43 2 A% 3k
28l B, IR R SRR AR RN A8 SR
BR BT R EIE R, FIHRNEA S G )ik
SO ST ) B L5 FE AL A T I
3.1 HFEREN

X f 125 T 4 S ) R 2% MR AT e b, BT
PARFIE X R 2% R 53 B M ROR R AT, ZR¢ 1 RE
ST WS4 O T S B, AR SCEESE T —Fh
T IR E B B GE -4 AE AU LA A il A B bk
PARKEL R G pr

W 7 s, B SR I 2 R 0 %
EIRHIE o, SRIGHEBUUMIREE 2, FXT o Rl 2 R ERK
B/ MEH—ZEIH TIH— LA ER, 1SR H A HRHE . IF
H, BT 2 A% i URAE B R (ReliefF ) X
BUNRFEDEA T AT FIERIE BERE ™, 19 BIRFE ) & ¢,
5 R R SR 5 P RHE 0] 1 @ 17 3 A58

KEHITE
G HiiFa
FRAERLA HRAE 4 >
7 y=le. Bl [ <p:§eliefF(y) — A%

7 RMESERGE TR

Fig. 7 Feature extraction

3. L1 JKIEETT RS

JRVE B3 B — A IR BE SR E ™, T
J W PG AR I L G o3 A R , o K JEE L7 TR AR
H AR BE . — PR I BE T IR IR T — K
JERAE G P BRI BER . FE Kb 2L R, 15
— K B LT T Y B SCOOR R 2% B A A 1Y
BB 5 B R W LR, W] LR R 2% 14
BAER A G At . HH A0

1;
h(A]):MN,

A, AR 28 VG R R 25 S 3 A IR R A
B, MATN 750 EURA T FIAN B 4E R, [ 8 ik
afr 3 Al SRR S A U — K S BT A

i=0,1,2,---,255, (2)

2024 455 2 1
0.04} | SPA7HiRL
[
0.02 e
0 e J‘ . "
B 004t g {ﬂ,
?" 0.02 1 LW
o [
0 o & »‘W«,/\\/Lv\
0.04F | gtz
I
002 A
§ /r'w ‘».\\\m% /"VJ w“u’w«,\
50 100 150 200 250
IREEE

K8 H—fK g T

Fig.8 Normalized gray histogram
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