| ss8% wsm/2020 & 4 A/MESHBT SRR

gt Bl St FFHE

ST B B O e 2R S IR 5%

K, ITRET MR RES, FU8, LhE

TN R 2FHLH TR 4B . Y198 30 215137

WE MR RE L 2ER R i — L[, #17 THOCE R M L2 R & pF s, i ae il il T
{2 2% T 45 578 K [ 45 » SR A Python K OpenCV #1525 % X 16 Mn 4K 2 1 4% 78 pE 17 110 91, 18 5o — 2 91 IR 45 4 33 50 3L )
A B XA, A5 B A B KA B A5 D R R RCHE B 5 B S T 100 W OBOGBR 85 2 4o xR 3 s 19 85 3 4
ATV B, I % BR 5 5 10 AR Pk AT AR AR DN . 1 FH AL 85 90 58 4l Bl O R R M R 48 )5 . 16Mn K 1H C.O T &
MIBTH Sr BT 2 500 LA o MLESPLSE S0 B A9 0GB BR R 85 mT LA PR | a8t 1R s T4 3 T A B ok, O R A
B S R T2 T e T DT AR Y N T T A S50 T3 5 10 T80 (B AR T N TAs .

KEWR  BOCEAR; OGRS P Syl & ae kiR

FESEES  TN249 XHEARERS A doi: 10.3788/L0OP202158.0814001

Laser Intelligent Rust Removal Based on Machine Vision

Zhang Xiao, Wang Mingdi’, Liu Jincong, Ni Yuji, Guo Minchao, Wang Xianbao

School of Mechanical and Electric Engineering, Soochow University, Suzhow, Jiangsu 215137, China

Abstract In view of some problems of the traditional rust removal process in bridge maintenance, the laser
intelligent rust removal process and equipment are studied in this work. To realize intelligent identification of rust on
surfaces of workpieces and rust removal, first, the Python and OpenCV visual library are used to identify the rust
on the 16 Mn surface. A series of image processing algorithms are used to recognize the rust area, and the position
information, rust grade, and size information of the rust area are obtained. Then a 100 W laser rust removal system
is used to remove the identified rust, and the derusted workpiece is recognized and detected again. After applying
the machine vision-assisted laser rust removal system, the contents of C and O elements on the surface of 16Mn fall
below 5% . The laser intelligent rust removal assisted by machine vision can quickly and efficiently identify the rust
on the surface of the workpiece. The visual algorithm and process database are used to quickly match the
corresponding processing parameters, so as to improve the processing efficiency and reduce the labor cost.
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Fig. 7 Diagram of two-dimensional galvanometer
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Fig. 8 Microscopic image of surface rust and mass fraction of main elements. (a) Microscopic image of surface rust;

(b) mass fraction of main elements
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Fig. 10 Processing graph processed by cleaning software
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Table 1 Mass fraction of each element before and after
rust removal %
Condition Fe C O
Before rust removal 49 17.6 32.6
After rust removal 93 4.1 2.8
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