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Pointer meter recognition method based on
improved hough transform
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Abstract: In order to solve the problems of uneven illumination and low accuracy in the automatic recogni-
tion system of pointer instruments, an Otsu algorithm and an improved Hough algorithm are proposed to
process the instrument image. Firstly, the instrument image is preprocessed to enhance the characteristics
of the instrument pointer area, Otsu algorithm perform image binarization to segment pixels that only be-
long to the pointer, and perform improved Hough transform to detect the pointer. By quickly extracting
the center pixel point of the dial pointer’s connected area, combined with the dial center constraint, double
threshold Hough is performed on the extracted pixel point Transform straight line detection. Experiments
show that the proposed algorithm detects the meter reading error at about 4. 76 % , which meets the system
accuracy requirements.
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Fig1 Algorithm flow chart
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Fig. 3 Morphology black hat operation
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Fig4 Otsu algorithm binary image of this article
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Fig.5 Conversion from rectangular coordinates to polar

coordinates  (a) Cartesian coordinates (b) Polar coor-

dinates
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center of the dial
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Fig.7 Schematic diagram of the center point of the target

area
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Tab.1 Meter reading experiment results
SR AT 3%/ #nMEHoughSt  ZaXfiR2E/ Y Eﬁ(\ﬁ Hough#y — #axfiz2s/ Y
Mpa 354 /Mpa Mpa MAE /Mpa Mpa
1 0.20 0.23 0.03 13. 04 0.21 0.01 4.76
2 0.25 0.21 0.04 19. 05 0.25 0. 00 0
3 0.31 0.27 0.04 14.81 0. 30 0.01 3.33
4 0.50 0.52 0.02 3.85 0.52 0.02 3.85
5 0.65 0.68 0.03 4.41 0.66 0.01 1.52
6 0.89 0.83 0.06 7.23 0.87 0.02 2.30
7 1.25 1.28 0.03 2.34 1.26 0.01 0.79
8 1.50 1.46 0.04 2.74 1.49 0.01 0.68
9 1.80 1.75 0.05 2.86 1.78 0.02 1.12
10 2.15 2.13 0.02 0.94 2.14 0.01 0.47
11 2.30 2.34 0.04 1.71 2.33 0.03 1.29
£2 FEEETEM
Tab.2 Real-time performance of different algorithms
Bk FE A SRR A] /s T8 E AL ] /s ALIRFTE] /s

Sk 141509k 0. 252 0.271 0. 527

ORB FFAiE 42 U5 7% 0.316 0. 252 0.573

IR KA E R AE X 4 (MSER) 812 0.253 0.194 0.451

AR 0.194 0.163 0.372
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