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Automatic calibration system for handheld digital multimeter
based on visual recognition technology

HOU Yi, CHAI Yanli, WANG Jiankun, TANG Bin
(Changcheng Institute of Metrology & Measurement, Beijing 100095, China)

Abstract: In order to solve the problem that the calibration of widely used handheld digital multimeters still relies
on manual work, according to JJF 1587-2016 "Calibration Specification for Digital Multimeter", an automatic calibration
device for hand-held digital multimeter is designed. The calibration device realizes the position control, function, range
switching and motion control of the hand-held digital multimeter through the electromechanical system. The data reading
of hand-held digital multimeter is realized through the visual recognition system. Combined with calibration software, 8-
station continuous automatic calibration is realized. It is verified through test that the device improves the calibration effi-
ciency of handheld digital multimeter and can meet the calibration requirements of handheld digital multimeter.
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Fig.1 Physical drawing of automatic calibration device
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Fig.2 Composition diagram of automatic calibration device for

hand-held digital multimeter
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Fig.3 General assembly of automatic detection and calibration

device for multimeter
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Fig.6  Schematic diagram of seven-segment nixie tube
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Fig.7 Schematic diagram of seven-segment nixie tube tilt

and vertical character
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Fig.10  Flow chart of automatic calibration of multimeter
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%2 FLUKE15B % & 5 77 7 A A2 (3R 5)
Tab.2 Calibration data of FLUKE15B digital multimeter (partial)

1 Hf & DCV

LEVRRE vy N

fvi FRE(E TIR1H R L BRME ANHERE U(k=2)
0.400 0.395 0.399 0.405 0.001
4v 3.900 3.878 3.892 3.923 0.006
-3.900 -3.923 -3.892 -3.878 0.005
2 AZHHLE ACY AT LR AR TR
iy A KR vEE TIR{H R E BRI ANHERE U(k=2)
4.00 3.93 3.98 4.07 0.01
60 Hz
39.00 38.58 38.97 39.42 0.08
40V
4.00 3.93 3.98 4.07 0.01
400 Hz
39.00 38.58 38.99 39.42 0.08
3 HHL DCI A DL AR
R FRUfE(E TIRIH R E IR AHEE Uk=2)
0.400 0.391 0.398 0.409 0.002
4A 3.900 3.839 3.888 3.962 0.012
-3.900 -3.962 -3.889 -3.839 0.012
4 ZH AL ACT AL DT R
i AR FrifEfE TIRIH BN E ERRE AHEE Uk =2)
1.00 0.96 0.99 1.05 0.01
60 Hz
9.90 9.72 9.86 10.08 0.04
10 A
1.00 0.96 0.98 1.05 0.01
400 Hz
9.90 9.72 9.87 10.08 0.04
5 HLBH OHM B LR FTR
R PG TRRAE BN E TR AHERE Ulk=2)
400 Q 100.0 99.2 100.7 100.8 0.2
4kQ 1.000 0.993 0.999 1.007 0.001
40 kQ 10.00 9.93 10.00 10.07 0.01
400 kQ 100.0 99.3 99.9 100.7 0.1
4MQ 1.000 0.993 1.000 1.007 0.001
40 MQ 10.00 9.82 10.00 10.18 0.04
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