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Since MODIS ideal filter transmission data is frequently received at a lower
resolution than desired, a necessity arose for interpolating this data to a higher
resolution. This paper depicts a brief study of the error introduced through a linear
interpolation of this data.

Using SBRC formulas, ideal filter data was generated at several resolutions for
several bands. This data was analyzed from -2 bandwidths to +2 bandwidths,
covering the majority of the transmission signal. A linear interpolation was
performed on this data resulting in a data set at a higher resolution. This higher
resolution interpolated data set was then compared higher resolution data generated
from SBRC formulas. The residual error, E(Band,i,Bw), obtained from this
comparison, was calculated as follows:

Li—Is
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E(Band,i,Bw)= 100+

where:
ti = interpolated transmission
ts = transmission generated by SBRC formulas
Band = MODIS Band number
i = resolution (interval) of the data prior to interpolation
Bw = bandwidth

The total residual error for the analyzed wavelength range was determined as
follows:

Er(Band,i)= [~ "E(Band, i, Bw) * dBw
28w

Several bands were interpolated with the following results:

Er(Band 1, 2nm) = 20.1%
Er(Band 1, Inm) = 4.9%
Er(Band 1, .5nm) = 1.2%
Er(Band 4, Inm) = 7.1%
Er(Band 8, 1nm) = 12.7%
Er(Band 9, 1nm) = 12.2%
Er(Band 18, Inm) = 3.4%
Er(Band 32, 10nm) = 1.5%
Er(Band 36, 10nm) = 1.2%



The peak residual errors, Ep.i(Band, i, Bw), for each of these cases are:

Ep..x(Band 1, 2nm, +.58Bw) = 32.6%
Epeax(Band 1, 1nm, +.59Bw) = 7.4%
Epea(Band 1, .5nm, +.58Bw) = 1.8%
Ep..(Band 4, Inm, +.63Bw) = 9.2%
Ep..x(Band 8, 1nm, +.54Bw) = 17.4%
Ep..x(Band 9, Inm, +.66Bw) = 14.0%
Ep..x(Band 18, 1nm, +.75Bw) = 3.2%
Epea(Band 32, 10nm, +.63Bw) = 2.0%
Ep..(Band 36, 10nm, +.68Bw) = 1.3%

For each of the MODIS bands, the ratio, Bw/i., the number of data points per
bandwidth, has a direct correlation with E;. This can be demonstrated as follows:

Band 1: Bw/i= 25 results in Ey = 20.1%
Bw/i= 50 results in Et =4.9%
Bw/i= 100 results in Er = 1.2%

Band 4: Bw/i= 20 results in Er = 7.1%
Band 8: Bw/i= 15 results in Er = 12.7%
Band 9: Bw/i= 10 results in Er = 12.2%

Band 18: Bw/i= 10 results in Ey = 3.4%
Band 32: Bw/i= 50 results in Er = 1.5%
Band 36: Bw/i= 30 results in E;1 = 1.2%

These results show several systematic trends. For all cases analyzed, the peak error
occurs between -.75 bandwidths to -.54 bandwidths and between +.54 bandwidths to
+.75 bandwidths. The number of data points per bandwidth must be sufficiently
high to obtain low residual errors. Each MODIS band behaves in a way similar to,
but not exactly the same as, the other MODIS bands. If beneficial to the current
MODIS project, a more comprehensive analysis could be performed for all 36
MODIS bands at various initial resolutions. Attached are the resultant charts of this
study.
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