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Design and implementation of angle measurement system based on image
WANG Xin, LI Pengpeng, SHEN Xingliang
(School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] A detection system is designed, aiming at the angle measurement requirement of the object installed in engineering
construction, which uses camera to obtain image and extracts the angle of the object measured by recognition algorithm. The system
uses STM32F407 single—chip microcomputer as the main control unit. In the process of image recognition, Canny operator is used to
extract the edge contour information, establish the coordinate points of the edge line positioning, reconstruct the extracted image
model, and calculate the inclination @ of the edge line to be measured in the image. The gyroscope sensor measures angle ¢ of the
camera position to correct 6 and obtain the measurement value 6, of the measured object. The experimental results show that the angle
measurement system can effectively accelerate the speed of the detection, and the accuracy of the obtained data meets the
requirements.
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Fig. 1 Hardware design block diagram
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Fig. 2 Main program flow chart
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Fig. 3 Edge detection
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Fig. 4 Angle detection
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Fig. 5 Common condition
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Tab. 1 Angle detection results

R 6/(°) /(%) 0, /(%) MW/(°)
a 42.15 47.87 90.02 0.02
b 138.45 48.45 90.00 0
¢ 82.57 7.42 89.99 0.01
d 97.33 7.32 90.01 0.01
(FH5 277 1)



