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Abstract

Accurately grasping the four corners of the trolley is of great significance for image flattening
processing and intelligent monitoring of sintering machine grates. Due to the complexity of the
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environment, it is difficult to achieve accurate positioning of corners by using contour, feature
point search and other methods. The high resolution of the trolley image poses a great challenge to
the efficiency of the end-to-end mode of deep learning. This paper proposes a corner location me-
thod for sintering machine trolley image based on deep learning and traditional image processing:
Firstly, extracting a small region from the approximate position of the four corners. Then, the YO-
LOv3 detection model is used to obtain the coordinates of the four corners in the small region. Fi-
nally, the real position of the corner is obtained by coordinate conversion. The distortion of the
image can be corrected by the corner coordinates, which is of great significance for calculating the
slope and spacing of the grate. The practical application shows that the method can realize fast
and accurate corner location and adapt to the production scene. In the actual operation process,
the detection accuracy is not less than 95% and the detection time is less than 1 second, which lays
a good foundation for the intelligent monitoring of sintering machine grate.

Keywords

Sintering Machine, Deep Learning, Perspective Transformation, Object Detection

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

Bedh TEAEAWICEE, (HAELESS R o S8 2k M AR 1552 — AT RTE R I STHR[1]3HE 14
R AR, K S ARG BEARRSE . MR E G R AL G 4RI KU AR T B, Rl
FrEMFE, FIZAREINAE . BT Eim M AIKS A . BERAEER, kRS SREs, A
Ve I L, TR T AR ISR, ™ S DL 2 I AT A s I S e o DAL, S B AN 24 /NI,
LIt BB H I

BEE BB BRI A RS, EPAME T 7R AU 2 R e B AR B e i 2 W i B, W N T
PR R, SCHR[2] P B2 T A BR SR Ty iR U X0, 2 8 6 1) B W B 2% Wbz STk 317
RFIRH] YOLOV3 SEX AR BAT SR ARAGIN o EXT R BRI e BEAE AL, H T LIRS 0 S 21k
AR, R, Ve A (A IR GISEJR R, SRR A O PR E A BEORE RO TN S5 2% B G 0

AR IR ORIER I 6 4 3 B DL AR LIRSS ), SREUE AT AR — e AL, AR KB Ak 2
M IE IR R, 150 UG TG B AR i, AR G VR TOVE S Lt P (R A s e L e B, B T R TR
% >] YOLOv3 #M 5L Gt IR AL B SE & (07535, KIS M e, ST A1 e A 58 iR e T Ak
HSRPR G 2 DX, R SRR N L T BEAN A SRIT T 2

2. BT EMAIRXRIRE
2.1. B&mabE

Begi il & R I B2 X4 5x1.5 m®, T RAEFARE], RGRHAXGENLIE L K EE, fRIER
SPGB BRI, ARPLRA B 1 A ETE TR .

HIE 1 AL B4R PUN 2 R D, ERUAC B h T A S A, 536 AT IR
FR A BRI 2 for. [EREMERG)S, HRA SIFT BIEPHERE4], /BEREea

DOI: 10.12677/met.2023.122024 206 IR N EASE N


https://doi.org/10.12677/met.2023.122024
http://creativecommons.org/licenses/by/4.0/

BiEE 2%

R e RN ARG, Wk 3 PR,

Figure 1. Diagram of the camera installation location
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Figure 2. The left and right camera monitoring images of sintering machine grate bar
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Figure 3. Corner positioning effect based on the original image
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Figure 4. Corner image after cutting
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Figure 5. Coordinate transformation diagram on the pieced diagram
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Figure 6. Results of the SIFT feature detection
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Figure 7. YOLOV3 is compared with other AP models.
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Figure 8. Principle of YOLOV3
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Figure 9. Change of training loss value
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Figure 10. Result of corner location
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Figure 11. Influence of flattening image on results
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