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Software Design for Portable NIR Spectrometer and Its
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ABSTRACT

ABSTRACT

With the development of NIR, NIR instruments have made considerable
progress, including performance and physical size. In recent years, NIR instruments
have been becoming smaller and smaller so that they can be applicated in site and
on-line analysing situations. These instruments are called "Portable NIR Instruments".
Although they are quite convenient for users, there are also some shortcomings, such
as low resolution, less information and so on. Besides, many algorithms built in
softwares which are supported for NIR instruments are old fashional and difficult to
meet the needs of new NIR instruments, especially portable ones. All these factors, to
some extent, limit the application of NIR. Thus, it will be quite necessary to develop
one software with latest data processing algorithms for portable instruments. Here,
MATLAB is used to develop NIR instruments supporting software, and explore the
feasibility of portable NIR instruments for accurate quantitative and qualitative
analysis. More details are as follows:

1. Build a frame that contains functions needed, understand the relationship
between individual module, integrate kinds of functional modules to form a complete
NIR information processing software by MATLAB. Compared with traditional
softwares, this one has complete functions, such as spectral acquisition, preprocessing
and predicting.

2. Using portable NIR instrument and enrichment technology to quantitative
analysis heavy metal ions in dilute solution. Nickel and copper ions were treated as
target components, while arsenic, mercury, lead, zinc, chromium, cadmium ions were
interfering components. Partial Least Squares is used to build quantitative models and
the coefficients of nickel and copper ions are 0.9894 and 0.9524, respectively.The
results show that with the help of chemometrics mthods portable NIR instruments can
be used in quantitative analysis for heavy metal ions, which provide a basis for
quantitative analysis.

3. Collected the near infrared spectroscopy of four kinds of vecuroniums.
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ABSTRACT

Process these data(different pretrement methods and distance compositions) and find
the best model. The average accuracy rate of discrimination is 96.6% for within class
and 99.8% for outside class. The results show that the portable NIR instruments can
also be used for accurate discriminant analysis.

Key Words: NIR, MATLAB, Portable NIR Instrument, Chemometrics
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