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Abstract: Multi-wavelength temperature measurement technology is an advanced radiation temperature
measurement technology, which assumes a functional relationship between emissivity and spectrum. The me-
asured multi-wavelength radiation signals and the function relationship between emissivity and spectral is used to
obtain the true temperature and emissivity of the target. Multi-wavelength imaging temperature measurement
technology detects the multi-wavelength radiation image information of the target and inversely calculates the
temperature field distribution of the target. Aiming at the inadequacy of color CCD-based multi-wavelength
imaging temperature measurement, such as adaptability of the nonlinear spectral emissivity model, and the narrow
dynamic range of temperature measurement, and so on, a four-wavelength non-scanning imaging temperature
measurement method based on non-equal ratio filter color splitting at the diaphragm was proposed. This method
could effectively compress the band imaging bandwidth to form four narrow band imaging detections, and was

suitable for wide dynamic range temperature field measurement of nonlinear spectral emissivity model targets. A
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four-wavelength imaging thermometer was developed according to the proposed temperature measurement

method. The thermometer was mainly composed of a window, a neutral optical attenuator, a four-color filter, an

optical objective lens, a visible/near infrared integrated sensor, a measurement control unit, and software. The real

temperature distribution of the target was obtained according to the multi-wavelength warming algorithm by the

thermometer software. The target high-temperature field (800-2 500 °C) was tested under laser heating conditions.

The comparison between the measurement result and the thermocouple data shows that the error is less than 1%,

and the method has higher accuracy and better dynamic range adaptability.
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Fig.2 Spectral response of four-wavelength imaging thermometer
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Tab.1 Imaging thermometer design parametes

Parameter Value
Waveband/nm 400-900
Field of view/(°) 5+0.1
Frequency/Hz 30
Temperature range/°C 800-2500

3 Lens
Target —c O O Four color filter m Prisms
0 |_|

_.J V

\ 4

Visible color CCD

ND ﬁlters

NIR CCD

Control unit

v

( Computer(software) ]

3 DK AR %

Fig.3 Design scheme of four-wavelength imaging thermometer
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