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Application of Computer Technology in Metrological Verification and Calibration
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[(XftiA] t=ERERE HEIER KABE
Abstract: Metrology is an activity that realizes unity of unit and accurate and
reliable value. This technique is used to ensure stable measurement results. In the
verification and calibration work, how to quickly and accurately obtain the measurement
performance parameters of the measured object is the key to effectively improve the
quality of the measurement work. With the rapid development of information technology
in modern society, computer technology has brought a series of industrial innovations
and also provided a reference and reference for modern metrological verification work.
This article uses this as a starting point to analyze the application of computer

technology in metrological verification and calibration

Key words: Metrological Verification and Calibration
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Design and development of remote calibration system for digital multimeter
Xie Zhiming, Zeng Quansheng
(Changsha Aeronautical Vacational and Technical College, Changsha Hunan, 410014)
Abstract: There are many kinds of digital multimeters. And the calibration range, calibration
gear and Technical parameter selection are different. The manual calibration time is longer,
and the risk of human error exists. At present, there are few special software for automatic
calibration of digital multimeter. In this article, the remote calibration technology of digital
multimeter is studied and develop the autamatic calibation program .The automatic calibration
of different multimeters is realized by remote loading calibration program, Through the remote
desktop control technology to achieve remote control calibration function, there by improve the

calibration efficiency and reliability of digital multimeter.
Keyvvords:digital multimeter; remote calibration; design and development.
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(a) The simulated absorbance spectrum A, under 296 -
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Quantitative analysis of different temperature and

pressure on the accuracy of concentration inversion¥*

Wang Yu-Haol1) 2) Liu Jian—Guol1) 2) Xu Liang 2) Liu Wen—Qingl1) 2) Song Qing-Li 3)

Jin Ling 2) Xu Han-Yang 2)

1) (School of Environmental Science and Optoelectronic Technology, University of
Science and

Technology of China, Heifei 230026, China)

2) (Key Laboratory of Environmental Optics and Technology, Anhui Institute of Optics
and Fine

Mechanics, Hefei Institute of Physical Science, Chinese Academy of Sciences, Hefei
230031, China)

3) (National Field Scientific Observation and Research Station of Atmospheric
Composition

Background in Longfeng Mountain, Heilongjiang Province, Harbin 150209, China)

Abstract

C0,, CH, and other greenhouse gases were measured by self-developed Fourier transform
infrared spectrometer at Longfengshan atmospheric background station. Compared with
the measurement results of the instrument from the background station that meets the
standards of the World Meteorological Organization, the correlation coefficient and
the root mean square error of the CO0, concentration value are 0.9576 and 18. 6015,
so the measurement results of self-developed instrument is reliable. Self-developed
instrument use calibration spectrum of standard temperature and pressure to invert the
concentration. With the changing temperature, the temperature of the measured gas will
change, which will cause error. Research of environmental variable factors can improve
the accuracy of concentration inversion. For example, compared with C0, absorption
spectrum under 296 K, CO, absorption spectrum under 297 K will have 1.8% spectrum
deviation and its inverted concentration error is 0.41% This is the main cause of
inverted concentration error. Based on the above analysis, the absorption cross section
is calculated by using the high-resolution transmission molecular absorption database

parameters. |In combination with the instrument |ine shape, the calibration spectra at
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different temperatures and pressures can be obtained. The calibration spectra at

different temperatures and pressures is used to calibrate the inverted concentration.
After calibration, compared with the measurement results of the background station
instrument, the correlation coefficient and the root mean square error of the
CO, concentration value are 0.9637 and 6.7800. The correlation coefficient of CO,
concentration value measured by self-developed instrument is improved and root mean
square error is reduced. The result shows that the calibration algorithm has improved
the accuracy of the measurement results to a certain extent. The above results
illustrate the reliability of the self-developed FTIR instrument and this experiment
provides an important data, which lay the foundation for the research work of the self—
developed Fourier transform infrared spectrometer. Of course, improvements can be made
in the following areas. Other minor factors may affect the effect of the inversted
algorithm. Inversted concentration will be subtle differences at different bands of
calibration spectra. So in order to improve the measurement accuracy, we need to choice
more reasonable inverted band and more precise parameters from the high-resolution

transmission molecular absorption database

Keywords: FTIR, greenhouse gases, temperature, pressure
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