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Pointer Instrument Value Identification Method Based on Geometric
Constraints among Features

LIU Chang',LU Jingfeng' ,LIU Qing’

(1. Shenyang Ligong University ,Shenyang 110159, China; 2. Secsmart Information Technology Co.,Ltd., Hangzhou 311121 ,China)

Abstract; In pointer instrument value monitoring system,in the case that the instrument image is
sideways captured , the scale pointed in the image might deviate from the true. A pointer instrument
value identification method based on geometric constraints among features was presented to address
this problem. Firstly the camera parameters were calibrated from an image of a planar calibration
pattern which was put on the top surface of the instrument. The instrument’ s virtual image on the
calibration plane was created. From the parallel property among the instrument shell’ s top plane ,the
scale plane,the pointer plane and the virtual image plane,the perspective projection constraints a-
mong the center of the shell circle,the center of the scale lines,and the rotation center of the pointer
can be obtained. Next the optimal locations of the scale center,the angle of the start scale line were
extracted from polar coordinate transform and discrete Fourier transform of the image. The pointer
rotation angle was estimated from the voting principle of Hough transform. Finally the instrument
value was computed by the angle method. The method was tested on a pointer thermometer. The av-
erage error is 0. 23 C , the maximum error is 0. 7 “C. The experimental results showed the proposed
method can identify the value correctly,and the accuracy is higher than manual reading method.
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Fig.1 Original and virtual images of the instrument and the calibration pattern
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Fig.2 Perspective projection relationship among

key features
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Fig.3 Images of the scale region with different centers

after polar coordinate transform
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Fig.4 Discrete Fourier transform results at different

centers of scale lines
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Fig.10 Examples of experimental images and results on other model pointer instruments

4 g

BEXMU R M5 R G 4 A AR A S0 51
(IR, % JE BN ARLIA SR I A7 AR AR B A 7 A
B2 W28 HU LA W A2 91 20, £ Hh — B 2 T Rp Ak
IR R P RO Tr v o 2 AR AR AR AE B A

P HRC AR L IS e i B 221 8 B | TR 45 R A —
DT AR, RIS AE AR A LA 29 G 7
RS, A0 e 1 BURHA B B0 T i T %0 52 F
15 15 B2 2~ T AN 3 1 5 S A 3R R 22 [ i
DA 2R B T A B G0 4, Sl o SE g g e T A
SCHE 975 15 BT B RS B A AT S HOx s
TR FAt S T B A USGR A B0 s HAT 5 4



8 % M O® L kK ¥ ¥ R % 44 %
B Y, [8] EMRM, 538, ik, 55 P UL 16 B Xk

£ % Lk ( References) :

[1]

[4]

[5]

(7]

s, BRIAAE A 85, 5. B6 T VR I 24 > BURER 48 £ XY
FFEBROTE[T). BT IR R, 2023,46(9) 1 158 -
165.

HOU Z C, OUYANG H, HU X, et al. Correction reading
method of fuzzy pointer instrument based on deep learning
[J]. Electronic Measurement Technology, 2023, 46 (9):
158 - 165. (in Chinese)

JRERE BRI, RN G5 BT URBE A ) i 4 B 2GR AR
BAEFE [T]. TR LA Bl i i1 5 BB % 2% 4k, 2020, 32
(12):1976 —1984.

ZHOU D K,YANG Y,ZHU J,et al. Tilt correction method of
pointer meter based on deep learning[ J]. Journal of Comput-
er-Aided Design & Computer Graphics,2020,32(12) ;1976 —
1984. (in Chinese)

HRME, YRR, HARTR. 5T YOLOVS ryfsst =iz A 3h
RO BT [T]. PEREAR 52848 ,2023(6) 144 - 51.
XIA Z K,LI W G, TIAN Z Q. Research on automatic reading
method of pointer meter based on YOLOV5 [ J]. Instrument
Technique and Sensor,2023(6) ;44 —51. (in Chinese)

WU X, SHI X B,JIANG Y C,et al. A high-precision auto-
matic pointer meter reading system in low-light environment
[J]. Sensors,2021,21(14) :4891.

mA e s, BT, 55 WG ORB 1 Hough 748 (1 15 £
HAGGRRB T IE[T]. T AL LR 511, 2018,54 (23)
252 —-258.

GAO JL,GUO L,LV Y Y,et al. Pointer meter reading meth-
od based on improved ORB and Hough algorithm[J]. Com-
puter Engineering and Applications, 2018, 54 (23).252 —
258. (in Chinese)

BRPRAE oA TR e ) 4. T LR A R S ) B S Y 4
FHSNEHOT [J]. AR 241, 2019,40(5) : 230 -
239.

SHENG Q H,LI Z,SHAO Z J,et al. Automatic reading meth-
od of pointer meter based on double Hough space voting[J].
Chinese Journal of Scientific Instrument,2019,40(5) :230 —
239. (in Chinese)

K R, B R A BE AL IS B B AR B R A
KA FE[ T]. AL T4 ,2022,39 (1) ;134 - 140.

HAO Y F,TANG X S,CHENG L L. Auto dashboard pointer
detection based on machine vision[ J]. Journal of Mechanical
& Electrical Engineering,2022,39 (1) :134 - 140. (in Chi-

nese)

[9]

[10]

[11]

[12]

[13]

[14]

[15]

ANECRBIIT R SE LT ] LI S 45, 2018,26 (3)
162 - 166.

TONG W Y,GE Y S, YANG C G,et al. Research on recogni-
tion method of pointer type meter based on machine vision
[J]. Computer Measurement & Control 2018 ,26(3) :162 —
166. (in Chinese)

[l A T30, a4 T 220 BE v 2 o2 i 98 51 XUAR R
BOROI vk [ T]. AR BE T2 4l ( A R RHA ) L, 2020,
48(10) ;129 —135.

XIANG Y J, JIANG W, RUAN R J. Reading recognition
method of pointer-type meter based on accurate scale localiza-
tion[ J ]. Journal of South China University of Technology
(Natural Science Edition ) ,2020,48 (10) ;129 - 135. (in
Chinese)

AT, T RUT. H T 82 R A 08 15 42 R 6 L BE 44 5
BUFEATHC B BOR M 07 1 [ 1] AR AR 5 15 12845, 2021
(5):42 -46,51.

HU X J,YU F Q. Pointer meter reading method based on sin-
gle-parameter homomorphic filtering and global contrast en-
hancement[ J |. Instrument Technique and Sensor,2021(5) :
42 —46,51. (in Chinese)

WANG L,WANG P,WU L H,et al. Computer vision based
automatic recognition of pointer instruments: data set optimi-
zation and reading[ J]. Entropy,2021,23(3) :272.

TR/ BRI, . TR 1) A ROT 4046 A48 51 XUAR
FHHE A [ 1] VLI 200 (B RRRE ) 2023, 44
(3):324 -329.

XU X Q,CHEN X,MAO Y. Reading technology of pointer
instrument based on Deming regression and ROI thinning[ J].
Journal of Jiangsu University ( Natural Science Edition ),
2023 ,44(3) :324 —329. (in Chinese)

LIN Y,ZHONG Q H,SUN H L. A pointer type instrument in-
telligent reading system design based on convolutional neural
networks[ J]. Frontiers in Physics,2020,8:618917.

LIU H L, WANG J L,MA B. Instrument pointer recognition
scheme based on improved CSL algorithm[ J]. Sensors,2022 ,
22(20) :7800.

NS, ST, 0 B, 5. 38 T IR Y R 48 B 20
FEHOFIE L [T]. IR TR (A ARI2ERR)
2022,36(4) .71 -75.

SUN Z Z,TIAN K C,LIU X, et al. A method of reading cor-
rection for circular pointer instrument based on image recogni-
tion[ J]. Journal of Shandong University of Technology ( Nat-
ural Science Edition) ,2022,36(4) ;71 —=75. (in Chinese)

TG AR )



