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Research on plum blossom needle of water meter counting based
on adaptive peak picking algorithm

Wang Wei Xu Zhipeng Tang Jianbin Cao Songxiao Zhou Bin

(Zhejiang Provincial Key Laboratory of Flow Measurement Technology, China Jiliang University, Hangzhou 310018, China)

Abstract: In order to solve the problem of poor recognition effect of the plum blossom needle of the water meter in the process of factory
calibration when it rotates at a high speed close to half of the acquisition frequency, a counting method of the plum blossom needle of the
water meter based on the adaptive peak picking method is proposed. Firstly, the image is preprocessed and converted into a binary
image. Then, the background XOR method is used to perform XOR operations on the current frame image and the starting frame image to
obtain the motion trajectory of the plum blossom needle, and the change in the proportion of white pixels is calculated during the rotation
process of the plum blossom needle. Finally, the number of rotating teeth is counted through the adaptive peak picking algorithm. The
experimental results show that the algorithm overcomes the interference of false wave peaks on the peak picking algorithm. Compared with
traditional statistical methods, this method has a significant recognition effect on the number of rotating teeth of plum blossom needles,
with an error of no more than 1%.
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Fig. 1 Pointer wheel water meter
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Fig.2  Overall flow chart
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Table 1 Relative errors between true values

of various recognition methods

e G WE(HiR FFT FFT SRAE A,
(thiss)  (HE/% BE/%  (256)/% (512)/% /%
1.5 0 19.35 19.35 9. 68 0
4.8 0 4.21 3.16 1.05 0
8.0 0 1.88 2.50 0. 63 0
10.8 0 0. 46 1.39 0.92 0
13.6 0 0 1.47 1.10 0
16.2 0 0 1.23 0. 62 0
19.8 0 0 0.76 0.76 2.27
22.2 0.45 0 0. 68 0. 68 3.58
25.4 15.18 0.19 1.18 0.79 6.02
27.2 16. 16 0.55 0.18 0.92 8.82
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Table 2 Recognition on water meter calibration device
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320 2.01 2.173 8. 109 2. 000 0. 498
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544 10.58 10.578 0.019 10. 578 0.019
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648 10. 81  10. 800 0.093 10. 800 0.093
792 11.02 11.000 0. 181 11. 000 0. 181
800 10.57 10. 556 0.132 10. 556 0.132
888 10.86  10. 853 0. 064 10. 853 0. 064
1016 10.72  10.703 0. 159 10. 703 0. 159
1088 10.28 10.219 0.593 10.219 0.593
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