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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 rec
ognition system of pointer instruments, an Otsu algorithm and an improved Hough algorithm are pro-
posed to process the instrument image. Firstly, the instrument image is preprocessed to enhance the
characteristics of the instrument pointer area, Otsu algorithm performs the image binarization to seg-
ment pixels that only belong to the pointer, and the improved Hough transform is performed to detect
the pointer. By quickly extracting the center pixel point of the dial pointer's connected area, combined
with the dial center constraint, the double threshold Hough is performed on the extracted pixel point
transform straight line detection. Experimental results show that the proposed algorithm detects the

meter reading error at about 4.76% , which meets the system accuracy requirements.
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Fig.3 Morphology black hat operation
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Fig.4 Otsu algorithm binary image in this paper
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Fig.5 Conversion from rectangular coordinates to

polar coordinates. (a)Cartesian coordinates;

(b) Polar coordinates.
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Fig.6 Principle of the vertical bisector to determine

the center of the dial
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Fig.8 Center point selection results
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Fig.9 Image rectangular coordinate system
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Fig.10 Influence of ellipticity on the deviation of cir-

cle center coordinates
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Tab.1 Meter reading experiment results

AT kel Hough  #axtiR2z/ St Hough  #axfiR2z/

SER AL MPa 9210 ff/MPa MPa HAXTRE/ % K3l i/ MPa MPa HHX 22/
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
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Tab.2 Realtime performance of different algorithms (s)
RS 1 4 EC A [ i Bt 7 i 1) B ]
SCHRL 145wk 0.252 0.271 0.527
ORB #fiF 42 B 15 0.316 0.252 0.573
e KR E W X 3 (MSER) B % 0.253 0.194 0.451
ENS =R 0.194 0.163 0.372

Hough 78 #4643 %1 th AL T 15 #1009 S 20 i 4
2 7w TAT 4 HUEEAT AT 5 DX 00 0 2 B R R S R
BFLO I AT RS, SRR A
ACH Otsu Bk RBUL IG5 ARG Bk H A S R I 1] R AR T2y 29.41 %6 X R i3

FIBCHE R Hough &3 ib PRIFMER . Otsu HIG M B2/ 47600, Bk R B> 755,
A FACR G O B/ME R Gl X BB E P ORI R T AR S R AR AR
M ZAF R AR TRE R R Sty RIS 2 U BA R 52 B A SR

%

4

(1]

(3]

[4]

(5]

[6]

7]

(8]

(9]

£ X W

g B G R AL AS A R B AL R B0 B SR B 7k L) ]t S AU A, 2019,39(1) 1 287-291.

SUN T, MA L. Automatic recognition method of pointer meter for inspection robots [J1. Journal of Com puter
Applications, 2019, 39(1): 287-291. (in Chinese)

Fi, £ &L E,F LT Faster RONN I {CRRGITrk[T ]k dh B 2 7 ,2020,35(12) :1291-1298.

LI N, JIANG Z, WANG J., et al. Instrument recognition method based on Faster R-CNN [J]. Chinese Journal of
Liquid Crystals and Displays, 2020, 35(12): 1291-1298. (in Chinese)

Famy, Rt &R T SR S (A0 15 B aUAERIR B O BRI SE LT ). ol 5 48Uk, 2020, 57 (1) - 141-146.
LIQP, SUSM, XU Y B. Research on pointer instrument recognition method based on cubic spline interpolation
[J]. Electrical Measurement & Instrumentation, 2020, 57(1): 141-146. (in Chinese)

ZHENG W B, YIN H T, WANG A Q, et al. Development of an automatic reading method and software for point-
er instruments [ C]//Proceedings of 2017 First International Conference on Electronics Instrumentation & Infor-
mation Systems. Harbin, China. IEEE, 2017 1-6.

AR B — R AL, F LTI 0058 B 2R BOR M T ks L] Aol & 5 454, 2018, 26 (3)
162-166.

TONGW Y., GEYS, YANG C G, et al. Research on recognition method of pointer type meter based on machine
vision [J]. Computer Measurement & Control, 2018, 26(3): 162-166. (in Chinese)

A &AL IR A L TR Hough A8 #3861 (R R AIE[T ] 45 4 B 5 % # 4£.2018,37(6) : 126-128.

ZHONGZ W, ZHANG S M. Algorithm of pointer instrument shadow elimination based on probabilistic Hough
transform [J . Transducer and Microsystem Technologies, 2018, 37(6): 126-128. (in Chinese)

YANG Z J, NIU W N, PENG X J, et al. An image-based intelligent system for pointer instrument reading [C]//
Proceedings of 2014 4th IEEE International Conference on Information Science and Technology. Shenzhen, Chi-
na: IEEE. 2014, 780-783.

WML LT W IET KAZE FRARVCEC 048 5 UGR A it Bor ik [T ] AR K 5 4 & % ,2018(5) : 31-34.

HU B, JIANG N, PAN Y. Auto-reading method for pointer meter based on KAZE feature matching [J]. Instru-
ment Technique and Sensor, 2018(5): 31-34. (in Chinese)

RAR R RF T 2 TR B DA B9 A 2 S ORI Bk [T T AL 8 AU 5 4k, 2014, 35(S12) : 50-58.



58 2R, A ST Hough A8 e 9 48 £ XA R 100 77 7 1203

[10]

[11]

(12]

[13]

[14]

SONG W, ZHANG W J, ZHANG J Q. et al. Meter reading recognition method via the pointer region feature [J].
Chinese Journal of Scientific Instrument , 2014, 35(S12): 50-58. (in Chinese)
F R ZARY TR AR LT Otsu JTIE I ALIER r BT ] R 5 4 % T42,2016,24(7)  1772-1781.
YUAN X C, WU L S, CHEN H W. Rail image segmentation based on Otsu threshold method [J]. Optics and
Precision Engineering » 2016, 24(7) . 1772-1781. (in Chinese)
WANG C, FANG Y S, JIA L. The comparison of Canny and structured forests edge detection application in preci-
sion identification of pointer instrument [ C]//Proceedings of 2018 Chinese Control And Decision Conference.
Shenyang, China: IEEE, 2018: 6361-6365.
MA Y F. QI J, WAND J J. et al. An automatic reading method of pointer instruments [ C]//Proceedings of
2017 Chinese Automation Congress. Jinan, China: IEEE, 2017 1448-1453.
HANJ L, LTE, TAO B]J, et al. Reading recognition method of analog measuring instruments based on improved
Hough transform [C]//Proceedings of the IEEE 2011 10th International Conference on Electronic Measurement
& Instruments. Chengdu, China; IEEE, 2011, 337-340.
AL R A AT B L AR AU TR M ISR R B k[T ] 8 Sk .2014,35(5) . 77-79.
SHI J, ZHANG D, HE ] G. et al. Design of remote meter reading method for pointer type chemical instruments
[J]. Process Automation Instrumentation, 2014, 35(5): 77-79. (in Chinese)

EERE I

=
2= (1995 —), &, HREBTH A, } 325k (1963 — ), B VL350 951 M,
B +-,2021 4 T 95 N B 45 k2 35 45 0 1 1 #H2 ., 2005 TR AR ARSI L4
J 2 P

A7 F 2N F G HAE B H AR 5 i
BT 5% . E-mail: dongxfa(@ mail. usts.

SFAE BN ST R AR B L
ST A HF5Y . E-mail: 2421689534 @

qq.com edu.cn

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



