.@ ﬁ‘\i t % N S SCOPUS, Z5EHTI
~ - A E., REE E

Journal of Applied Optics

ETAEZAHN AR ERNE RS

21 FSOR X =[E

Two-dimensional coordinate image measurement system based on angle intersection

CHENG Yao, XU Wenbin, LIU Yunyang

FIIAL:

TR, VSO, Xz B, J T BESE 2e ) — A bR MG T R 2T, MLHIDE?F, 2024, 45(2): 438-445. DOL: 10.5768/JA0202445.0203006

CHENG Yao, XU Wenbin, LIU Yunyang. Two—dimensional coordinate image measurement system based on angle intersection[J]. Journal of Applied Optics, 2024, 45(2):
438-445. DOI: 10.5768/JA0202445.0203006

TELR I BE View online: https://doi.org/10.5768/JA0202445.0203006

T RO HA S R

Articles you may be interested in

HTFPGAR BRI IEFIL BT

Image distortion correction algorithm based on FPGA

M. 2020, 41(1): 86-93  hitps://doi.org/10.5768/JA0202041.0102004

HEHTLFECCORIEFMMIR AR RGBT

Design of embedded system for optical angle measurement based on linear array CCD

I Y622, 2018, 39(5): 650-654  https://doi.org/10.5768/JA0201839.0501010

ET IR SR A R RN

Multi-spectral target design and application based on two—dimensional galvanometer

I G2, 2017, 38(2): 187-192  https://doi.org/10.5768/JA0201738.0201006

3T B B SR R YA = e B SRRy TR IS

Research on critical method of large objects three—dimensional measurement based on monocular structured light

NI 2018, 39(2): 212-219  https://doi.org/10.5768/JA0201839.0203001

ETHEBREOCLAS A ENRREBIHSBIR

Design and research of light incident angle measuring system based on conical lens

I3 2. 2020, 41(6): 1181-1189  https://doi.org/10.5768/JA0202041.0602001

EHNEI RS E RGBSR

Research on three—dimensional face measurement and segmentation system

N . 2021, 42(4): 664-670  https://doi.org/10.5768/JA0202142.0402005

PSEE (EFAVIN

Jo
S
an
e
¥
,E?t
=
il
E


http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/cn/article/doi/10.5768/JAO202445.0203006
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0102004
http://www.yygx.net/cn/article/doi/10.5768/JAO201839.0501010
http://www.yygx.net/cn/article/doi/10.5768/JAO201738.0201006
http://www.yygx.net/cn/article/doi/10.5768/JAO201839.0203001
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0602001
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0402005

55 45 4% 5 2 ) B Ot % Vol. 45 No. 2
2024 4 3 H Journal of Applied Optics Mar. 2024

X E 455 :1002-2082 (2024) 02-0438-08

BT A A8 o 1 4R AR A R 1 R ¢

B, LR, ¥ =M
(FE BT K2 HLAR TR 24P, ZE K 400050)

B B AR ETRERDENZIERE,ZTT —FRAAELSEMNE ARG HAX
A Rk, —fLAFNERERA UL AR T LRE CCD BB RE, FRMAELL R
AN 2F R AT ARG, K AR RS B AR AR, RAEMEZ RSN X4
Fo Y 4 A A%, 4% A Matlab SR AF 3 S BEAT AL E, SF 3T X dhAe Y bl 3R 2 4 A 347 5 A X & M
A MR RARS EAXR, BB LA RLERNET), FREREAN. ATAERAH S
Y AR RN F RS ER A Bk fe T S B AT, A KRR @A = Y AR
MFRALRBET —FTHOT R, LA — 268 RANERE L,
K A8, X% CCD; =4 A 47 & ; A £ X4 %; Matlab
B [E 53 S TN29 XEKAR SRS A DOI: 10.5768/JA0202445.0203006

Two-dimensional coordinate image measurement system based on angle intersection

CHENG Yao, XU Wenbin, LIU Yunyang
(College of Mechanical Engineering, Chongqing University of Technology, Chongqing 400050, China)

Abstract: Aiming at the problem of detection and positioning of reference plane obstacles, an embedded image
detection system using angle intersection method to measure two-dimensional coordinates was designed. The
two-line method was adopted to calibrate the linear array CCD image sensor by two-dimensional coordinate
measurement system, and the angle intersection method was used to calculate the coordinates of the measured
object, so that the uncorrected two-dimensional coordinate measurement results were obtained. The control
variable method was used to measure the coordinates of X axis and Y axis, respectively, the Matlab software
was used to process the data, and the polynomial linear fitting of the measurement errors of X axis and Y axis
was carried out respectively to obtain the coordinate correction formula, in which the corrected two-
dimensional coordinate errors became significantly smaller. The experimental results show that the two-
dimensional coordinate image measurement system based on angle intersection can measure two-dimensional
coordinates in real time, accurately, quickly and reliably, and provides a feasible scheme for two-dimensional
coordinate measurement of reference plane obstacles, which has certain application values and significance.

Key words: linear CCD; two-dimensional coordinate measurement; angle intersection method; Matlab
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measurement system
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Fig.3 Schematic diagram of system circuit
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Table1 Sampling points m; and corresponding pixel value

test data

m;_X; Cy m;_X; Cy m;_X; Cy
1 114 8 72 15 26
2 109 9 66 16 20
3 103 10 62 17 16
4 98 11 54 18 9
5 91 12 45 19 5
6 84 13 40 20 0
7 78 14 32

T FHARAR R 2R 0] bE 5 mm A A5 & B &, BhrE
B RIREBCE TYy=5MT4 (W EHZ I, &E ik
YE, 75 3] 55 n X0 B 0 SF- 3514 o0 E, FF #4790 5%,
F2 R
£2 nRHEASI MG TENR SR

Table 2 Sampling points n; and corresponding pixel value

test data
n;_X; Cy n;_X; Cy n;_X; Cy
5.0 0 8.5 78 12.0 33
5.5 114 9.0 72 12.5 26
6.0 108 9.5 66 13.0 20
6.5 103 10.0 61 13.5 15
7.0 98 10.5 54 14.0 9
7.5 90 11.0 45 14.5 5
8.0 84 11.5 40 15.0 1
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Fig. 10 Display diagram of sampling points m; and »;
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Table 3 Image value and the corresponding 3; data

Cx Bi Cs Bi Cs Bi
0 45.0 78 73.3 32 111.8
114 48.0 72 78.8 26 116.6
108 51.3 66 84.3 20 121.0
103 55.0 61 90.0 15 125.0
98 59.0 54 95.7 9 128.7
90 63.4 45 101.3 5 132.0
84 68.2 40 106.7 1 135.0
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Fig. 12 Two-dimensional coordinate image measurement

system

F 4  Y=10 B4R 2 B3R
Table 4 Coordinate test data when Y=10

Y X Yiest X Yiest X Yiest
10 1 10.22 8 9.86 15 10.20
10 2 10.07 9 9.87 16 10.17
10 3 10.00 10 9.91 17 10.10
10 4 9.96 11 9.97 18 10.09
10 5 9.92 12 10.04 19 9.94
10 6 9.89 13 10.12

10 7 9.87 14 10.17
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Table 5 Different Y-axis coordinate measurement data

Y Yiest AY Y Veest AY
2.0 2.045 0.045 7.0 6.994 -0.006
25 2515 0.015 7.5 7.508 0.008
3.0 3.000 0.000 8.0 8.024 0.024
35 3.491 -0.009 8.5 8.531 0.031
4.0 3.983 -0.017 9.0 9.038 0.038
45 4.481 —0.020 9.5 9.534 0.034
5.0 4,975 -0.025 10.0 10.020 0.020
5.5 5.474 -0.026 10.5 10.506 0.006
6.0 5.975 -0.025 11.0 10.988 -0.012
6.5 6.483 —-0.017
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Fig. 13 Polynomial fitting curve of measurement error for

Y-axis coordinates
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Table 6 Different X-axis coordinate measurement data

X Xest AX X Xiest AX

2 1982  -0.018 11 10.987 -0.013
3 2984  -0.016 12 11.977 -0.023
4 3.999  —0.001 13 12.974 -0.026
5 5.013 0.013 14 13.976 -0.024
6 6.022 0.022 15 14.988 -0.012
7 7.026 0.026 16 16.001 0.001
8 8.021 0.021 17 17.013 0.013
9 9.012 0.012 18 18.026 0.026
10 10.00 0.000 19 19.034 0.034
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Fig. 14 Polynomial fitting curve of measurement error for

X-axis coordinates
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Fig. 15 Display of 2D coordinate measurement results
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