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Target recognition and location of steel bar binding robot
based on deep learning

Dong Guoliang Zhang Lei Xin Shan

(School of Electrical and Information Engincering, Beijing University of Civil Engincering and Architecture, Beijing 1000141, China)

Abstract: In order to solve the problem of low recognition accuracy and poor positioning accuracy of steel bar binding
robot, a target recognition and positioning method of steel bar binding robot based on deep learning is proposed.
Firstly, YOL.Ov/ algorithm is used to identify and cut the target frame of binding point, and the initial positioning of
binding point is completed. Sccondly, the contour corncr sclection mecethod is designed to calculate the image
coordinates of the binding points by corner points, Then the [caturc cxtraction part ol Monodepth algorithm is
improved by integrating CBAM attention mecechanism, and the decoding part introduces path aggregation network
structure to improve the [caturce extraction ability of the model and [urther improve the sterco matching accuracy.
Finally, the depth information of binding points is obtained by binocular sterco vision positioning technology, and the
coordinate transformation is uscd to solve the mapping reclationship between the hand-cye coordinate system of the steel
bar binding robot, so as to realize the accurate identilication and positioning ol binding points. The expcrimental results
show that the recognition accuracy of this method [or binding point target [ramce recaches 99. 75% , and the number of
[rames per sccond rcaches 54. 65. The Maximum crror ol positioning accuracy in spacc is 11. 6 mm, It can better
identily and locate the binding point position, and provide strong support [or automatic binding work.
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B Monodepth 833 f978 SHE , 1 Ja S2 B0 A5 40 4L 45 AE 23 (8]
HE AR T A AR
5.7 WL ZTEEMER

Do T SR AE AR SO 5 R 0B RO, X2 R0 DLARE Ak AR
R TR 2 (2ws Y zw) s FIURAS SCHT 5T B30
SRR AL R AT RN AL, SR A A LA AT R T 0 A dr
) T A0 o T A5 4 A5 0 7 BB A A R T AR AR AR p (s
Yaoze)s BAEME 5 RECF I ME, TRE R IR 4 iR,

Horbeof & Ap iR 5 SE B Al B I BE B 4 Sy e AL R 2%, A
AFERN:

E, =Vy—a.) '+ —v:) + (2, —2,)°

(14

I H A 3 48 5 0 P AR A 1 s Tl Al A 5 S Bk A R
MR KBS R 22U 11, 6 mm, BB B & AL AR £
B bR T PR DG i Ao AR o R A R E B I 4% R v
BEIHLHI VLB S s m A PAN S544, 8215 T & A 4%
TEFAZ ARSI T RS




THE S A TREFIORAHILILEAB IR ZA %11 4
£33 FRABERENREXRERLER
EMES Rw@ﬁ WE = meik SRR = mwm+a$M+MEﬁﬁ if
$ﬁ¢MﬂM%ﬂﬁ%ﬁ PR ﬁ%/nl CBAM ##l ¥/ PAN # A& ﬁ%/nm B/
M2 /pixel mm B E/pixel mm 22 / pixel mm mm
1 [279,216][146,216] 133.34 751.3 5.7 133. 05 753.0 4.0 132.73 754.2 2.8 757.0
2 [310,216][179.216] 133.16 752.3 4.7 132.57 755.7 1.3 132. 43 755.9 1.1 757.0
3 [341,215][209,215] 132.97 753.4 3.6 132. 92 753.7 3.3 132. 68 754.5 2.5 757.0
4 [380,245][248,244] 133.00 753.2 3.8 132. 83 754.2 2.8 132. 61 754.9 2.1 757.0
5 [410,244]1[278,244] 132.89 753.9 3.1 132.73 754.8 2.2 132.48 755.6 1.4 757.0
6 [442,244][310,243] 132.66 755.1 1.9 132.12 758.3 —1.3 132.31 756.6 0.4 757.0
7 [219,310][86,309] 133.41 751.0 6.0 133. 36 751.2 5.8 133.07 752.3 4.7 757.0
8 [250,3097[117,309] 133.61 749.8 7.2 133. 30 751.6 5.4 132. 84 753.6 3.4 757.0
9 [284,309][151,308] 133.50 750.4 6.6 133. 39 751.1 5.9 133.03 752.5 4.5 757.0
10 [281,338][148,338] 133.62 749.8 7.2 133.53 750.3 6.7 133.17 751.7 5.3 757.0
11 [314,3371[181,337] 133.71 749.3 7.7 133.59 749.9 7.1 133.28 751.1 5.9 757.0
12 [344,337][211,337] 133.65 749.6 7.4 133.52 750.3 6.7 133.15 751.8 5.2 757.0
13 [375.372][243,372] 133.43 750.8 6.2 133.27 751.7 5.3 133. 05 752.4 4.6 757.0
14 [409,3717[276,371] 133.03 753.1 3.9 132. 96 753.5 3.5 132.61 754.9 2.1 757.0
15 [445,3717[312,372] 132.94 753.6 3.4 132.78 751.5 2.5 132.52 755.1 1.6 757.0
x4 ERMNELR
55 SR A 7 45/ mm ResNet+CBAM-+PAN # %1 £ A 5%/ mm FE IR 2/ mm

1 (275.0,654. 0, —87.0) (271.4,649.1,—83.8) 6.9

2 (125.0,653.0,—87.0) (119. 3,646.5,—85. 1) 8.9

3 (—25.0,651.0,—87.0) (—20.9,657.7,—82.5) 9.1

4 (277.0,500.0,—87.0) (272.8,493.1,—83.7) 8.7

5 (124.0,502.0,—87.0) (118.7,493.9,—81.9) 10. 9

6 (—26.0,503.0,—87.0) (—20.2,509.4,—8L. 1) 10.5

7 (276.0,357.0,—87.0) (269.6,351. 6,—82.4) 9.6

8 (122.0,359.0,—87.0) (114.3,351.9,—84.5) 10. 8

9 (—28.0,362.0,—87.0) (—21.6,368.7,—380.0) 11.6
6 i i W FLIAR A BAR RS E AR A T H IR B A 7 8, IF

RSO FIA AL R T RS B TR B T 4R
T YOLOvA FAK U3 3% Al i#t Monodepth VR ff
VI i % 4 10 006 90 4L HL AR R0 £ 7 k. i
YOLOvA % 3 45915 FARAE #1738 51 A1 57 L 1 6
BEAE T4 Jr (R0 BRI R 2 B oo 3 073 %4
YR 25 IR EAT A6 40 G L 5 (0 L
{8 A 573 4 Monodepth i 1 5% 22 W 45 il A CBAM,
FERS R TP A PAN S5 by, B2 T T 18 4 i 45 O 52 B
7T H TR AR 2 T/ 028 TN, VR 0 S 1
R T A 6 2 0 R SE LT AR 6L LB A KT 0 A
SUL A OB UM AN i, ST R AT, X TS0 A
AL 5 90. 75 %% , 45 HL A0 P 4R 2 3 0 0 ¢
96 % 76 78 ) Bk i B B B 25 0 116 ram, 4 I 3 40

BUS B0 e RS BERUR
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