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Automatic measurement and calibration system of pointer pressure gauge

MA Chaochao, WANG Jianjun, MA Xiang, SUN Yonglei
(Nanjing Chenguang Group Co., Ltd., Nanjing 210006, China)

Abstract: At present, pointer pressure gauges are often calibrated using image method, but there are some problems in the mea-
surement process, such as difficult to segment the pointer of the pressure gauge, difficult to separate the background and low recogni-
tion accuracy. In order to solve the above problems, combined with the appearance size of the pressure gauge dial of different specifica-
tions, the automatic measurement and calibration system of the pressure gauge is studied. Firstly, the optimal working distance between
the camera and the pressure gauge is automatically determined according to the external dimension of the pressure gauge dial within
the field of view of the industrial camera. Secondly, the image sharpness is evaluated by the image edge gradient value, and the camera
focusing is automatically completed. Finally, the polar coordinate transformation method is used to realize the functions of scale line po-
sitioning, pointer extraction, real—time reading and so on. The test results show that the system is suitable for the calibration of pointer
pressure gauges with shell diameters of 40, 60, 100, 150, 200 and 250 mm.
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Fig. 1 Schematic diagram of mechanism composition
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Fig. 2 Image focusing process
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Fig. 4 Image in rectangular coordinate system
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Fig. 5 Area to be converted
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Fig. 6 Long scale mark processing image
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Fig. 7 Optimized converted image
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Fig. 8 Statistics of gray values in vertical direction
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Fig.9 Marking of scale mark position
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Fig. 10  Partial overlap of pointer and scale mark
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Fig. 11  Pointer extraction
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Tab.1 Parameter indexes of pointer pressure gauges
of six specifications
Hh5E B AR /mm HERESF R W 1235 /M Pa
40 2.5 0~4
60 2.5 0~6
100 2.5 0~25
150 1.6 0~40
200 1.6 0~40
250 1.6 0~40

A2 AARA0 mm HEF R 25 BRI RIRA LR
Tab.2 ldentification results of pressure gauge with
diameter of 40 mm and accuracy class of 2.5 MPa

PRERUE OATIERE ARG ATHRSGwE

0 0.00 0.00 0.00
1 0.96 0.96 0.00
2 1.96 1.96 0.00
3 2.97 2.97 0.00
4 3.97 3.97 0.00
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%3 AZE0mMm AFEEBR2S5BGIEAFIRIN LR
Tab.3

diameter of 60 mm and accuracy class of 2.5 MPa

Identification results of pressure gauge with

A7 AR50 mm MHEFRI6BENFKIAFNLER
Tab.7

diameter of 250 mm and accuracy class of 1.6 MPa

Identification results of pressure gauge with

PREERRME AR ARG ANTHRYmE

PRUERR(E AT ARG AN TS RGN2E

0 0.00 0.00 0.00
1 1.00 1.00 0.00
2 2.04 2.04 0.00
3 3.04 3.04 0.00
4 4.00 4.00 0.00
5 5.04 5.04 0.00
6 6.04 6.04 0.00

&4 AHZ100 mm A EFA25REANRPALR
Tab.4 Tdentification results of pressure gauge with

diameter of 100 mm and accuracy class of 2.5 MPa

PRERE AT RGEEH ATHRGUwE

0 0.0 0.0 0.0
5 5.0 5.0 0.0
10 10.1 10.1 0.0
15 15.1 15.1 0.0
20 20.0 20.0 0.0
25 25.1 25.1 0.0

k)5 ABRAIS0mm A EFE6BENFIRFNLER
Tab.5

diameter of 150 mm and accuracy class of 1.6 MPa

Identification results of pressure gauge with

PRUERE O ATER ARG AT HRGE
0 0.0 0.0 0.0
10 10.1 10.1 0.0
20 20.1 20.1 0.0
30 30.1 30.1 0.0
40 40.2 40.3 0.1

&6 FL12200 mm B 16 BRI RARA R
Tab.6
diameter of 200 mm and accuracy class of 1.6 MPa

PRERE O AT RSl AT HRGNE

Identification results of pressure gauge with

0 0.0 0.0 0.0
10 9.8 9.8 0.0
20 19.8 19.8 0.0
30 29.8 29.8 0.0
40 39.8 39.8 0.0

0 0.0 0.0 0.0
10 9.8 9.8 0.0
20 19.8 19.8 0.0
30 29.7 29.7 0.0
40 39.7 39.7 0.0
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