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A compact long-wavelength near-infrared IOT node
and its performance experiments
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Abstract: A compact IOT node based on linear variable filter and InGaAs focal plane array was presen-
ted. The long-wavelength near-infrared spectral data can be collected and transferred with wireless
communication method. Performance experiments were carried out to test the parameters of the node,
such as wavelength range, spectral resolution, wavelength accuracy and stability. Experimental results
demonstrate that the wavelength range is from 950nm to 1700 nm, and the spectral resolution is approx-
imately 1% of peak wavelength. The wavelength accuracy and wavelength stability are less than 1.3
nm and 0. 1 nm respectively. The proposed node can meet the demand of near infrared spectral analysis
in IOT applications.

Key words: spectroscopy, IOT node, InGaAs focal plane array, linear variable filter, wireless commu-
nication
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Fig. 1  Structure diagram of compact long-wavelength
near-infrared IOT node
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Fig. 2 Photograph of compact long-wavelength near-infrared
IOT node. (a)InGaAs focal plane sensor with the LVF, (b)
IOT node, (c¢)computer software
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Fig.3 Relative spectral responsivity of each pixel
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Table 1 Comparison between test values and standard val-
ues of the absorbance peak wavelength of

SRM20352
IRUAE IS 5 . Nicolet 6700 .
ay IS If;zt\(;hﬁ RE/M e P2
%1 975.8 £ 0.1 975.0 0.8 976.3 0.5
%2 1075.6 + 0.1 1076.0 0.4 1076.0 0.4
%3 1151.5 + 0.1 1152.1 0.6 1151.1 0.4
% 4 1222.2 £0.2 1221.2 1 1222.4 0.2
%5 1366.8 + 0.1 1368.1 1.3 1367.3 0.5
%6 1469.1 + 0.2 1469.2 0.1 1469.3 0.2
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Fig.7 Curves of wavelength stability test
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Table 2 Results of wavelength stability test
4 Wk k2 GEER3 k4 GBS ke

W 1/nom  1014.4  1014.3  1014.3  1014.3  1014.3  1014.3
W2/nm 1129.5  1129.5  1129.5  1129.5 1129.5 1129.4
W3/nm 1367.3  1367.3  1367.2  1367.2 1367.2 1367.2
W4/nm 1532.9  1533.0  1533.0 1533.0 1533.0 1532.9
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