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Image Pre-processing Algorithm for MTSAT

Seiichiro Kigawa

Abstract
Image Pre-processing for MTSAT (Multi-functional Transport Satellite) is designed to
process image navigation and calibration for Imager data. The Image Pre-processing
introduces autonomous real-time navigation and calibration to improve the accuracy of the
image navigation and calibration. Image Pre-processing system consists of two Image Pre-
processing Equipment (IPPE), one Quality Analysis Unit (QA Unit), and two image analysis
terminals.

This note describes the algorithm of the image pre-processing system.
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Hardware Configuration of Image Pre-processing Equipment
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Schematic Flow of Image Pre-Processing System
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Specifications of Image Pre-Processing Equipment (1/8)

Preliminary Specification

Detailed Specification

a. Infrared calibration

DA black body calibration sequence
should be detected in the Imager
observation data.

@When the black body calibration
sequence is detected in the Imager
observation data, update the infrared
calibration table by utilizing the
following data contained in the
Imager observation data.

* Space scanning data
* Black body scanning data
+ Black body temperature telemetry

a. Infrared calibration
@(a) Black body calibration sequence should be detected by current north-

south address in Header block.
(b) The north-south address during black body target observation is
420316+ 1000.

@(a) Active scan blocks before Trailer block in Scan Reverse with space

clamp operation, active scan blocks after the Scan Reverse with space
clamp operation and Header block should be used for the space scanning
data. Number of blocks for use should be counted from Trailer block before
Scan Reverse and from Header block after Scan Reverse, should be 450
nominally, should be designated by the Data base.

(b) Space scanning data shows brightness digital count within mode *N
count should be used for an effective space data. N should be designated by
the Data base.

(c) Space scanning data shows brightness digital count from minimum
count to maximum count should be used for an effective space data. The
minimum and maximum counts should be designated by the Data base on
each channel.

(d) All active scan data blocks during dwell at black body target should be
used for Black body data.

(e) Black body data shows brightness digital count within £ N count
should be used for an effective black body data. N should be designated by
the Data base.

(f) Black body data shows brightness digital count from minimum count to
maximum count should be used for an effective black body data. The
minimum and maximum counts should be designated by the Data base on
each channel.

(g) Wide-band telemetry in Telemetry data block should be used for Black
body temperature telemetry. Effective Black body temperature telemetry
just before black body target observation should be used for the black body
calibration.

(h) Black body temperature should be calculated by the weighted average
of 8 temperature sensor data. Weight should be designated by the Data
base on each temperature sensor.

(i) The following formula should be used for the infrared calibration.

g C’+m-C+b-¢(6)'R,

R
1-¢(6)
.. = rbb —q'(Cbbz _C:pz)
” Cbb - Csp

b= —m'Csp -9 .Cspz + E(Sp).R"UP
Top = [1— 8(450)]' Ry, +[E(450) - E(SP)]'R"'””

Where

R : radiance

C : brightness digital count

Cyy - brightness digital count of black body data

C, : brightness digital count of space data

q : coefficient measured on the ground test

R, : radiance from black body calculated by black body temperature

telemetry.

R, : radiance from scan mirror calculated by scan mirror temperature
telemetry.

R 4 - radiance from scan mirror during black body observation
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Specifications of Image Pre-Processing Equipment (2/8)

Preliminary Specification.

Detailed Specification

calculated by scan mirror temperature telemetry.
R, s, : radiance from scan mirror during space look calculated by scan
mirror temperature telemetry.
: scan mirror emissivity =a,+a,* 6 +a,- 6?2
(a,, a,, a, are measured coefficients in the orbit test,
0 is east-west scan angle)

cn - slope coefficient
T : Modified primary mirror temperature

e (6)

m=iCn-T”

n=0

G) C, ,should be calculated by time interpolation with linear formula

using post-clamp data (space data after Scan Reverse with space clamp

operation) and pre-clamp data (space data before Scan Reverse with space
clamp operation).

(k) The following equations should be used for calculating Modified

Primary Mirror Temperature.

T= k0+klTpm+k2(Tpm'Tbb)+k3(Tsm‘Tbb)+k4(Tscan'Tbb)+k5(pr‘Tbb)
+k6(pr-Tbb)+k7(Tpm‘Tme)"*’kB(Tsm'TsmO)+k9(Tscan'Tscan0)
+k10(Tpb-Tpbo)+k11(Thp-Thpo)+k12(Te-Tro)+k13(Ta-Tao)

Tpm : Primary mirror temperature, Tymo : nominal primary mirror

temperature, Tsm : secondary mirror temperature, Tsmo : nominal secondary

mirror temperature, Tscan : scan mirror temperature, Tscano : nominal scan
mirror temperature, Tpb : primary baffle temperature, Tpho : nominal
primary baffle temperature, Tyvp : base plate temperature, Thpo : nominal
base plate temperature, T: : relay optics temperature, Tro : nominal relay
optics temperature, T4 : IR detector temperature, Tao : nominal IR detector
temperature, Trb : BB-cal target temperature (ko~kis, Tpmo, Tsmo, Tscano,

Tpbo, Topo, Tro, Tdo can be specified for each detector by the Data base.)

(1) Modified Primary Mirror temperature should be calculated by wide-

band telemetry in scan reversal format.

(m) Modified Primary Mirror temperature should be calculated by the

latest n-samples (i.e. n-scan reversals). The nominal value of n is 100, n

can be specified by the Data base.

(h) Modified Primary Mirror temperature should be calculated using

average with mode* A T data. The nominal value of AT is 0.20K, AT

can be specified by the Data base.

(0) Coefficient m should be updated when space clamp is done.

(p) cnshould be calculated by mub using the least square fitting with the

latest 7T n hours data, except from 15 UTC— T ,to 15 UTC+ T a. T u,

T a, and 7T b should be specified by the Data base.

@When

b. Visible calibration

(DA visible calibration sequence should
be detected in the Imager
observation data.

the  visible calibration
sequence is detected in the Imager
observation data, update the visible
calibration table by utilizing the
following data contained in the
Imager observation data.

+ Space scanning data

* Sun beam scanning data

b. Visible calibration

@(a) Visible calibration sequence using albedo monitor should be detected by
current north-south address in Header block.
(b) The north-south address during albedo monitor observation is 223964
+24544.

®(a) Active scan blocks before Trailer block in the Scan Reverse with space
clamp operation, active scan blocks after the Scan Reverse with space
clamp operation and Header block should be used for the space scanning
data. Number of blocks for use should be counted from Trailer block before
Scan Reverse and from Header block after Scan Reverse, should be 450
nominally, should be designated by the Data base.
(b) Space scanning data shows brightness digital count within mode =N
count should be used for an effective space data. N should be designated by

#1
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Specifications of Image Pre-Processing Equipment (3/8)

Preliminary Specification

Detailed Specification

the Data base.

(c) Space scanning data shows brightness digital count from minimum
count to maximum count should be used for an effective space data. The
minimum and maximum counts should be designated by the Data base on
each channel.

(d) All active scan data blocks during albedo monitor observation should be
used for Sun beam scanning data.

(e) Sun beam scanning data in the range from albedo maximum to A% on
the cumulative frequency distribution should be used for visible
calibration. A(%) should be designated by the Data base.

() Sun beam scanning data shows brightness digital count from minimum
count to maximum count should be used for an effective sun light data. The
minimum and maximum counts should be designated by the Data base.
(g) Reference sunlight albedo value should be provided by daily albedo
table (for 366 days).

(h) The following formula should be used for the visible calibration.

R=qg-C*+m-C+b
R, -q-(C.*-C,")

m=
Csun - Csp
2
=-m Csp ~-q CSP
Where
R : Radiance

C : brightness digital count

g : coefficient measured on the ground test

R, , : reference sunlight albedo

sun . brightness digital count of sun light data

C
C , : brightness digital count of space data

c. Electronic circuit calibration

(DAn  electronic circuit calibration
sequence should be detected in the
Imager observation data.

'When the electronic circuit
calibration sequence is detected in
the Imager observation data, the
calibration table should be updated
by the utilizing the data contained in
the electronic circuit calibration data
block.

c¢. Electronic circuit calibration

(DElectronic circuit calibration data block in the Scan Reverse should be used
for electronic circuit calibration.

@(a) The average of brightness digital count for each input voltage step
should be calculated and stored every five minutes.
(b) Fifth polynomial approximation should be performed as the voltage
function using the average of brightness digital count. The voltage value
for each step should be designated by the Data base. Coefficients of
polynomial should be shown by graph for a year (maximum).

d. Calibration quality control

@The stored calibration table and

(DThe calibration table and parameters
used for calibration process should
be stored for one month.

parameters used for the calibration
process should be taken statistics,
analyzed by its trend.

@ The quality of the infrared
calibration table should be evaluated
by the sea surface temperature and
space brightness level.

@The quality of the visible calibration

d. Calibration quality control

(DThe following parameters should be stored.
Calibration observation data (channel ID, detector ID, side ID, data
amount, effective data amount, scanning time, average after noise
elimination, mode value, standard deviation after noise elimination,
maximum value, minimum value, histogram, threshold used for noise
elimination, black body target temperature telemetry, black body
temperature, black body emissivity, sub-satellite point), Electronic circuit
calibration observation data (channel ID, detector ID, side ID, voltage step
number, time, average), Visible calibration table (sequence number,
effective flag, detector ID, side ID, generated time, secondary coefficient,
primary coefficient, constant, brightness digital count corresponding to
reference albedo 1 to 6), Infrared calibration table (sequence number,

%1
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Specifications o

f Image Pre-Processing Equipment (4/8)

Preliminary Specification

Detailed Specification

table should be evaluated by the
histogram of image data in the
visible channel.

®The validity of the calibration table
should be determined by the result in
process ©.

®The wavelength response function,
calibration table, and parameters
should be controlled for each detector
of the Imager.

effective flag, channel ID, detector ID, side ID, generated time, secondary
coefficient, primary coefficient, constant b, ag, a1, a2, space look radiance
Rmsp, brightness digital count corresponding to reference temperature 1 to
7

@(a) The average value, mode and standard deviation of the above

parameters should be calculated.
(b) Brightness level corresponding to the reference temperature or albedo
(plural level for each) in calibration table should be verified by prediction
value calculated from the latest observation and a trend at the same time
of the previous day.

®(a) The sea surface temperature data using 24 hours data of original (4km)
infrared channel 1 should be generated. The area of the sea surface
temperature should be designated by the Data base.

(b) The image which selects the highest temperature of each pixel from 24
hours data from 6:00 a.m. in Japan standard time should be used for the
reference for the following 12 hours for the quality control using the sea
surface temperature data. Also, the image which selects the highest
temperature of each pixel from 24 hours data from 6:00 p.m. in Japan
standard time should be used for the following 12 hours.

(c) Temperature differences between the reference sea surface temperature
and the highest temperature in the area of 20 km X 20 km should be
calculated. Mode value of temperature difference histogram should be
calculated.

(d) If the mode value is outside of the 0+ S, a message should be outputted
to the log. S should be designated by the Data base.

(e) The statistic (average, mode, minimum value, maximum value,
standard deviation) of 4 areas (default positions are the four corners of the
frame, 100X 100 pixels) in space area should be calculated for all infrared
channel. The area should be designated by the Data base.

(f) When the average of brightness digital count of space area is outside of
the Sp* A Sp, a message must be outputted to the log. Sp and A Sp

should be designated by the Data base.

(g) The histogram of the whole observed area after temperature conversion
for all infrared channel should be generated for each detectors.

@(a) The image for each detector should be generated from the albedo
maximum and minimum value of every east-west 8 pixels, the histogram of
the full frame of the maximum or minimum albedo image should be
generated, and the histogram of the designated area of the image should be
generated.

(b) If the mode value of albedo maximum image histogram is smaller than
the designated threshold by the Data base, a message should be outputted
to the log.
(c) If the mode value of albedo minimum image histogram is bigger than
the designated threshold by the Data base, a message should be outputted
to the log.

@(a) Update process of the calibration table should refer GO/NO_GO table.
(b) Daily and Hourly GO/NO_GO table should be used for infrared
channels.

(c) Daily GO/NO_GO table should be used for visible channel.
(d) Daily GO/NO_GO table should be used for electronic circuit calibration.

@(a) 100 points should be specified for wavelength response function for
each channel.

e. Orbit prediction

@The orbit elements transferred by
file from the station controller should
be registered in the orbit element
file.

e. Orbit prediction

(DThe orbit elements should be registered after the confirmation that the
orbit elements is transferred from station controller normally.

@(a) Orbit prediction should be performed twice a day or more (the timing
should be designated by the Data base), when the new orbit elements

#1
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Specifications of Image Pre-Processing Equipment (5/8)

Preliminary Specification

Detailed Specification

he numerical integration
perturbation method should be used
for orbit prediction. The most
effective orbit elements in the orbit
element file should be for the initial
value to create an orbit and output
the orbit to the orbit prediction file
among with the Greenwich sidereal
time, the unit vector from the
satellite to the sun, the vector from
the satellite to the moon, the
nutation/precession  matrix, and
eclipse flag.
@Osculating orbit element should be
converted to mean orbit element.
@Plural satellites should be processed.

become effective, and by operator command input.
(b) Orbit prediction should be referred the information on the validity of
the orbit elements.
(c) Orbit prediction data interval should be five minutes.
(d) orbit prediction period should be one day.
(e) Two files structure (serial output) of the orbit prediction file should be
used to avoid jam between writing and reading.

®Osculating orbit elements in the orbit elements file should be converted to
the mean orbit elements by operator command input.

@The file name of the orbit element and orbit prediction files should be
tagged by the satellite name.

f. Attitude determination / prediction

(DThe landmark extraction data and
the orbit prediction data should be
inputted, the attitude of the satellite
and the misalignment of the Imager
should be estimated and predicted by
the landmark extraction data and
the orbit prediction data.

@The satellite attitude should be
expressed by the angles around roll,
pitch and yaw axes, the Imager
misalignment should be expressed by
the angles around roll and pitch
axes.

(@The least square method should be
used for the estimation method.
Fitting to the combination of the
thirteenth-order Fourier series and a
secondary curve for the satellite
attitude should be performed. Fitting
to the seventh-order Fourier series
for the Imager misalignment should
be performed. Also, the order of
Fourier series should be designated
by the Data base.

@The satellite attitude and Imager
misalignment should be predicted at
an arbitrary time interval.

(®Nominal prediction period for the
satellite  attitude and Imager
misalignment should be eight days
(one day before the epoch and seven
days after the epoch).

®The satellite attitude and Imager
misalignment should be outputted to
the attitude prediction file.

(DThe satellite attitude and Imager
misalignment should be converted to
GMS attitude parameters (i.e. spin
axis right ascension, spin axis
declination, X and Y misalignments
of VISSR, beta angle, beta angle

f. Attitude determination / prediction

@(a) The minimum period of the extracted landmark data that is used to
estimate the satellite attitude and the Imager misalignment should be 3
days.
(b) The period of the landmark extraction data that is used for the
estimation should be designated by the Data base.
(c) Landmark extraction data before station keeping maneuver should not
be used after the maneuver.

(DRotational order of Eulerian angle is yaw, pitch and roll.

®(a) Allocation to satellite attitude and Imager misalignment should be the
function of the time and date. The function should be expressed by the
Fourier series which the maximum cycle is 24 hours and degree must be
more than 24.
(b) The maximum cycle of Fourier series expressing the satellite attitude
and Imager misalignment should be 24 hours.

@Nominal prediction data interval should be one minute.

(®Prediction period should be designated by the Data base.

®Two files structure (serial output) of the attitude prediction file should be
used to avoid the jam of writing attitude prediction and reading the
prediction to create HiRID.

@(a)Right ascension and celestial declination of spin axis should be provided
by the pitch direction on the Imager coordinates.
(b) B angle should be provided by yaw direction on the Imager
coordinates.
(c) The misalignment of VISSR X and Y axes and 3 angle bias should be
zeroes.

®The file name of the attitude prediction file should be tagged by the
satellite name.

1
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Specifications of Image Pre-Processing Equipment (6/8)

Preliminary Specification

Detailed Specification

bias), and should be outputted to the
attitude prediction file in GMS
format.

®Plural satellites should be processed.

g. Image distortion compensation by

extracting landmark

(DLandmark should be extracted from
the visible channel and infrared
channel (Infrared 1 - Infrared 2) of
the Imager data.

@The attitude parameters in the
documentation of HiRID should be
updated by the landmark extraction
data.

@Landmark should be extracted
constantly at 11 locations in the
northern hemisphere and 11
locations in the southern hemisphere
in the full disk observation.

@The landmark extraction error
should be equal to or less than 3 5
#rad (3 0) inboth east-west and
north-south directions in the visible
channel, 6 0 iz rad (3 ¢) in both
east-west and north-south directions
in the infrared channel.

g. Image distortion compensation by extracting landmark

@(a) For infrared channel, landmark should be extracted from the
temperature difference image of equivalent black body temperature of IR-1
and -2.
(b) Co-registration error between channels should be canceled when the
temperature difference image is generated.
(c) When visible and infrared are available, the results of these should be
compared, bias (line direction and pixel direction) for each landmark to
infrared should be calculated.
(d) For both visible and infrared, bias of line and pixel directions of
detected position at each landmark point should be designated by the Data
base.

(@0bservation starting time, right ascension and celestial declination of spin
axis direction and beta angle should be updated.

(®Landmark should be extracted using an image before IFOV conversion.

@(a) Landmark extraction should be dispersed on the image as much as
possible.
(b) Elimination of error landmark data should be performed by residuals
to predicted position in the image, and time variation of residuals of each
landmark point.

bh. Image distortion compensation by

extracting earth edge

(DEarth edge should be detected from
the infrared channels (Infrared 1 and
2) of the Imager data, and should be
compared with the predicted
positions, thus the bias
compensation of the roll and pitch
misalignments should be performed.

@The attitude parameter in the
documentation of HiRID should be
updated by the bias compensation of
the roll and pitch misalignments.

(@The bias estimation error of the roll
and pitch misalignments should be
equal to or less than 3 5 1 rad (3
o) for both the roll and pitch.

h. Image distortion compensation by extracting earth edge

@(a) Earth edge for Infrared 1 and 2 should be detected individually.
(b) Earth edge extraction should be performed using image before IFOV
conversion.
(c) Earth edge should be detected at all lines.
(d) Spline interpolation or Lagrange Interpolation on brightness digital
count should be performed, and earth edge should be detected by the
threshold (designated by the Data base) of brightness digital count at each
channel.
(e) Center of east-west earth edge and earth width should be calculated by
detected earth edge position.
(f) Earth edge prediction position should be calculated using coordinate
transfer routine.
(g) Predicted east-west earth edge center and earth width should be
calculated from the earth edge prediction position.
(h) [Detection - prediction] for east-west earth edge center and earth width
should be calculated.
(1) Pitch misalignment should be compensated from [detection - prediction]
of east-west earth edge center.
(4) Roll misalignment should be compensated from [detection - prediction]
of earth width and atmosphere thickness.
(k) The bias of east-west earth edge center, bias of earth width and
atmosphere thickness should be calculated by landmark extraction data for
the line which is compared with predicted east-west earth edge center and
earth width after landmark extraction, and it should be used for the image
distortion compensation of the next observation.
(1) Atmosphere thickness should be calculated from either the estimation
method using earth edge around the equator or the estimation method
using just before image (around 45 degrees north latitude and south
latitude) by the Data base.

@(a) Observation starting time, right ascension and celestial declination of
spin axis direction and S angle in the documentation should be updated

®1 (6/8)  EHRATALBEDERAERR
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Specifications of Image Pre-Processing Equipment (7/8)

Preliminary Specification

Detailed Specification

by the bias compensation of the roll and pitch misalignments.
(b) Earth edge around the equator and around 45 degrees north latitude
should be used for the documentation update of the northern hemisphere
observation.
(c) Earth edge around the equator and around 45 degrees south latitude
should be used for the documentation update of the southern hemisphere
observation.
(d) Earth edge around the equator and around 45 degrees north latitude
should be used for the first update of full disk observation.
(e) Earth edge around the equator and around 45 degrees north latitude
and around 45 degrees south latitude should be used for the second update
of full disk observation.
(f) The atmosphere thickness extracted from the previous observation
around 45 degrees north or south latitude should be used when the earth
edge around the equator is missing.
(g) The nearest earth edge to 45 degrees latitude should be used when the
earth edge around 45 degrees latitude is missing.
(h) A set of 10 lines around the equator, 45 degrees north latitude and 45
degrees south latitude should be used.

(@The line of which the bias of east-west earth edge center is the smallest
should be selected for the earth edge around the equator, 45 degrees north
latitude and 45 degrees south latitude.

i. Navigation quality control

DThe parameters used for navigation
such as the landmark extraction data
and earth edge extraction data for
each observation should be stored for
one month.

(@sStatistics and trend analysis for the
stored parameters should be
performed.

i. Navigation quality control

DThe following parameters should be stored.
Orbit position (position and velocity), attitude (roll, pitch, yaw),
misalignment (roll, pitch), spin axis (a, 0 ), misalignment (X,Y,8), 8
angle, sub-satellite point (longitude, latitude), reference point (3 points),
vector to the sun direction, vector to the moon direction, time,
Landmark extraction data (observation starting time, channel ID, latitude,
longitude, altitude, cloud amounts, correlation, predicted position, detected
position, sun zenith angle, scan time, correlation threshold, could amount
threshold, bias),
Earth edge extraction data (observation starting time, line number,
detected earth edge position, predicted earth edge position, bias, correction
coefficient)

@(a) The statistics and trend analysis of the above parameters should be
performed.
(b) Cloud amount, correlation, [average, maximum, minimum, mode,
standard deviation, average of time variations, standard deviation of time
variations] of residuals should be calculated.
[Average, maximum, minimum, mode, standard deviation, average of time
variations, standard deviation of time variations] of east-west earth edge
center and earth width should be calculated for each line which is used for
the image distortion compensation by extracting earth edge.

j. Processing schedule

j. Processing schedule
(a) Documentation after 801 line of HiRID (counted from the transmitted
first line) should be updated by the image distortion compensation by
landmark extraction or earth edge extraction.
(b) Documentation after 2001 line for full disk observation should be
updated by the image distortion compensation by landmark extraction or
earth edge extraction.

k. IFOV conversion

(DThe IFOV (Instantaneous Field Of
View) of HiRID should be met with
the angular response function
requirements shown in Figure 1.
Also, the response function
normalized with the maximum

k. IFOV conversion
@(a) The following digital filter should be used for IFOV conversion.

15 15
R(,J) = Z[NS(i)EW( 7) * Raw(I +i,J + j)]
i=-15  j=-15

1
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Specifications of Image Pre-Processing Equipment (8/8)

Preliminary Specification

Detailed Specification

response being 100% should exist at
the white portion in Figure 4. (E14)
@The pixel lattice of HiRID should be
5 km for both east-west and north-
south in the infrared channels, and
1.25 km for both east-west and
north-south in the visible channel.

Also, fixed relationship between the

where
I : position of north-south direction
dJ : position of east-west direction
R : pixel digital count value after IFOV conversion
Raw : pixel digital count value before IFOV conversion
NS(@) : north-south IFOV conversion filter

pixel lattice of HiRID and the

ground surface longitude / latitude

should be used as much as possible.
@Apply the requirements for the

EW() : east-west IFOV conversion filter

(b) 5 sets of north-south filter and east-west filter should be designated for
each channel, and the on-line filter should be designated by time.

Imager observation data in the
performance specifications of @(a) The Whittaker-Shannon sampling theorem should be used for the
MTSAT for the performance of conversion of image lattice.

HiRID such as infrared temperature
and albedo resolution.

@Smoothing processing such as the
median filter, variable weight 15 L3 . .
averaging method, and sub-mask 2 Rom smc[(x -nA X) /A X] ) SlIlC[(y -mA Y) /A Y]
division method should be performed n=-15 m=-15
before IFOV conversion.

Hx.y) =

where
H : HiRID image
Raom : image after IFOV conversion
A x,A y: sampling distances after IFOV conversion
sinc (x) = sin (Tx) / (7w x)

(b) Relationship between the pixel lattice and the ground surface longitude
/ latitude should be fixed, and the conversion that describes above should
be based on the predicted orbit and attitude.

@(a) Median filter should be performed before the processing of variable
weight averaging method and sub-mask division method.
(b) Use / no-use of Median filter should be designated by the Data base.
(c) Either variable weight averaging method or sub-mask division method
should be used and use / no-use should be designated by the Data base.
(d) 11 pixels in the east-west direction should be processed by Median
filter.
(e) A 3-by-3 pixel area should be processed by the variable weight
averaging method.
() A 5-by-5 pixel area should be processed by the sub-mask division
method.

1. Temperature / albedo conversion
@Fixed conversion table should be
used for the calibration table of

1. Temperature / albedo conversion
D256 gradations (infrared), 64 gradations (visible) and 1024 gradations
(infrared and visible) should be used for the fixed conversion table for each

HiRID to convert brightness digital channel.
count to temperature or albedo. The
fixed conversion table should be
changed easily during operational
use.
£1 (8/8)  BEHRETABDERMAR
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