Supplement Information

Calculation of simulated low-resolution reflectance measurement from higher-resolution data.
For example, intensity I0 at 6680 was defined as 100 after passing through the filter.
I0 at other wavelengths (6746-6616 nm) can then be calculated by I0 = f*100, where f is the ratio from filter transmission profile.
I0t total for the filter was simply the integrated intensities using
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Subsequently, I1 (the intensity after reflected by the sample) at each wavelength was calculated as I1 = I0*T, where T is the transmittance from the high-resolution FT-IR spectrum. I1t total for the filter was calculated in a similar manner using
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Finally, simulated reflectance, R, for the filter were calculated from R = I1t/I0t
Using an upland cotton sample and the 6680 ± 66 (6746-6614 nm) filter sample calculation, the intensity of the incident light at 6680 nm was defined as 100 units and that of light outside of the filter transmission range (6614-6746 nm) was set to zeros. Within this range, the incident intensity was calculated in 4.4 nm increments (same resolution as for the FT-IR spectrometer). From 6614 nm to 6680 nm, the equation becomes

 

Where 
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 is the wavelength. Hence, from 6680 nm to 6746 nm, the equation
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was then used. The resulting intensity for each wavelength is shown in Supplementary Table 1.
The total I0 for this filter is then:
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The individual reflectance for this wavelength range with an upland cotton sample from FT-IR spectrum is listed in Supplementary Table 2.
I1 (The simulated intensity of the reflected radiation) at each wavelength was then calculated using I1 = I0*R

The resulting values of I1 are shown in Supplementary Table 3.
The calculated total reflected radiation for the filter was calculated using
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And the simulated reflectance (R) for the 6680 nm filter was then, R = I1t/I0t = 90.14%.

Similar calculations were undertaken for each filter. The resulting simulated reflectance spectrum for each material was then generated. Representatives of those are shown in Supplementary Figure 1, Supplementary Figure 2 and Supplementary Table 4.
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