Cal/char file formats

: Ilmar Ansko
Tartu Observatory, ESTONIA
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Radiometers fo -

Currently supported by HyperCP (Hyperspectral Community Processor):
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Output d
HyperOCR:
Data acquisition: "SatView'", records binary datafiles.
Binary-to-ASCII datafile conversion: '"SatCon".
Varying subrange of pixels is recorded and converted.
Contains temperature data.

RAMSES:

Data acquisition and file conversion: "MSDA _XE",

records binary (MS ACCESS) or ASCII datafiles.

255 pixel values are recorded, incl. the black pixels.
Temperature data availabe for second generation (G2) devices.

- DALEC:

Data acquisition: "DALECview" or terminal program, ASCII datafiles.
Subrange of pixels, averaged black pixel signal.
Temperature available for each of the three spectrometer modules.




MSDA
= Version =l

IDData = DB43 2007-10-10_10-47-55 599 050
. IDDevice = SAM 8166
. IDDataType = SPECTRUM
. IDDataTypeSubl = RAW
Serlal number IDDataTypeSub2 -
IDDataTypeSub3 =
B DateTime = 2007-10-10 10:47:55
PositionLatitude =0
1 — PositionLongitude = 0
date & time S 5
CommentSubl =
===  CommentSub2 =
CommentSub3 =
comments — IDMethodType = SAM Control
MethodName = SAM 8166
RecordType = Q)
[Attributes]
CalFactor = 1
° ° ° IDBasisSpec =
1ntegrat10n time o~ IDDataBack = DLAB 2006-05-04 09-11-52 144 774
EPPaitaCal==DEABS20:06—05=04m09=59507. 917" 979
: " IntegrationTime = 128

PathLength = +INF

fhenp E it e M= INANN|

Unitl SIO5ES Ol amsiex el

Unit2 $03 $05 Intensity counts
Unsiste S SEE (RS ()5 SF S OTMe O UnEs
Unit4 = $f1 $00 Status

of [Attributes]

.= 256 pixel numbers = -
= | 7 0
and raw readmgs e
= - - [gAgA]

[END] of [Spectrum]




Hyper

# SATLANTIC HYPER-OCR Hyperspectral Radiometer

# Instrument Identification: SATHPL0392 / Spec Number 091633

# Wet Labs Inc / 2015-7005 / with Bioshutters

# Generated by Jennifer |Instrument Serial 392 |Start Channel 2 |End Channel 256 |Coefficients 298.1,3.3204,4.12558E-4,-1.90216E-6
S S S R S R S R R A R R R L L
# Calibration History

# Date |Operator |SW Version |Rev |Type |Int Time ... |Output wavelengths(channels) |Display wavelengths (channels)...
=== ——=———c—— === ====== === === === === === === === === === === === === ===============—===================__ ,
i 2LGHOA—ZIL AT (| JEmmatiEe | 11,915 194 (|35 |LU 1912, 0 [304.74 to 901.33 (2-181) 1347 .99 te 85, 95 ([(15=166). 5o

INSTRUMENT SATHPL '' 6 AS 0 NONE date & time

SN 0392 '' 4 AT 0 COUNT
ﬂ‘

#.Average SPECTEMP during calibration == Serial number

CALTEMP 24.08 'CL 0 BU O NONE

available pixels

B
# Thermal Responsivity derived value - 1

THERMAL RESP NONE '' 0 BU 1 THERML Ca temperature
-0.01131601 4.95350e-05 -7.488197e-08 4.33976e-11 20.0

# Spectrum Data

LU 347.99 'uW/cm”2/nm/sr' 2 BU 1 OPTIC3
668.397 4.63918883687e-005 1.776 Uhproriiva

LU 901.33 '"uW/cm”2/nm/sr' 2 BU 0 NONE \

Samples integfation time

0 COUNT

# Number of
DARK SAMP LU L1

cal coefs

# Average Dark Value
DARK AVE LU '' 2 BU 0 COUNT

# Spectrometer temperature sensor

SPECTEMP NONE 'C' 6 AF 0 COUNT Pixels Wavelengths

# Frame Counter (Data Integrity)
FRAME COUNTER '' 1 BU 0 COUNT

# Time since commencement of normal operation
TIMER NONE 'sec' 10 AF 0 COUNT

# Check Sum (Data Integrity)
CHECKSSUNMSASI W BRUMOSNCOUNT!

# Frame Terminator
CRLF TERMINATOR '' 2 BU 0 NONE




HyperCP ¢
For the OC community processor HyperCP, a set of file formats were defined,
containing the calibration and characterization results and supporting
further processing of the field data with uncertainties by HyperCP.
The files contain necessary metadata (lab name, serial numbers, date, versions)

for optimal flexibility and compatibility.

The following formats are defined so far:

CP_* RADCAL *.txt radiometric calibration & radiometric linearity
CP * ANGULAR *.txt angular response in two azimuth planes

CP * THERMAIL *.txt temperature coefficients of the radiometric responsivity
CP_* POLAR_*.txt amplitude & phase angle of the polarisation sensitivity

- CP _* STRAY *.txt the spectral stray light matrix

Details can be found in the HyperCP documentation.




RAMSES
irradiance responsivity=output signal/irradiance
radiance responsivity=output signal/radiance

HyperOCR
irradiance responsivity=irradiance/output signal
radiance responsivity=irradiance /output signal
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Radiometr

Calibration source is measured with two integration times 71 and 2:
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The CP_

The CP_RADCAL_* file contains S(71), S(2), lamp, panel etc. data,

necessary for derivation of the cal factors and « with uncertainties.
Calculation details can be found in HyperCP documentation.

exp anded S tdé‘V( tl) Stdev( t2)
el wavelength :
p uncertainty S(a) S(2)
number cal factor | A
\ [CALDATA] / l ‘

0 304.22 4 0.00 % 0.000000 64 0.00 32 0.00
i 307.55 0.299505 6.36 0.015587 0.022274 85.14 ) Bign0- 1. 519
2 Sl 0.382907 4.82 0.015494 0.022285 116.91 0.63 116.68 e
255 1143.49  0.000000 141.27 0.016136 0.023577 -4.09 0.72 =399 I~

=

[END OF CALDATA]




Angular respor

Measurement method:
precise rotation of the
radiometer within the
collimated beam.

Zero azimuth is marked
with a red dot on the
radiometer's body.




The

The CP_ANGULAR_* file contains cosine errors in two azimuthal planes

with uncertainties.

(Sis the measured signal)

- [AZIMUTH ANGLE]
0

[COLUMN NAMES]

Px wl\angle = N0, 00 SS5x=00)
[COSERROR]

— 0 302-20:3 Sy ) S o)
1 305.42 16.42 16.42

— "~ [UNCERTAINTY]

302.08 1.00 1850i0
1 305.42 21 240 d
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sk |FRM4SOC_CP
c : | TEMPDATA

. # thermal characterization results
# comments start with # (ignored by the processor)
3 # no empty lines between the parameter signatures in [] and the parameter values
# parameters are case insensitive
# parameters can be inserted in any order, except the first two signatures
The CP_THERMAL_* ﬁle # columns are tab- or space-delimited
1 1 1 [VERSION]
contains c{(4) with uncertainty:. LE
[CALDATE]

22 MO=22, 028 56 3 448

[CALLAB]
Tartu Observatory

[USER]
Ilmar Ansko

[DEVICE]
SAM 81C9

[AMBIENT TEMP]
2520

[REFERENCE TEMP]

240220
> - — #px wl (nm) cT (1/deg) wucT (1/deg, k=2)
- - & [CALDATA]
2 = 0] 25D 0.000E+000 0.000E+000
_— - : S - | 305.88 1.519E-003 4.078E-004
- - ~ 2 309.19 Orer DO Fim L0 A3 2 7/, /eleE=-0:0:4
- - . . 258 IL e SHamars) ] S/ SRR D0k o 01 3T =1 (0
254 L leorShr b -5.308E-003 1.743E-002
ASYS, O =5.549E-002 2.762E-002

- , __ [END_OF CALDATA]




The polatiza

Output radiation of the sphere is unpolarized.
Polaroid creates linearly polarized beam.
Polaroid is rotated around the optical axis
and the radiometer's output signal recorded.
Angle of the maximum responsivity is
referenced to the "'red dot".

polarizer provides nearly:
. linearly polarized light




device-specific phase angle,"
referenced to the "red dot"
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i

The CP_POLAR_* file contains the amplitude and the phase angle
of the polarization sensitivity with uncertainties.

- # serial number of the instrument
# type(s).: string(255)
[DEVICE]
SAM 8166

# lab temperature (deg Celsius) during cal/char measurements
# type(s): single

[AMBIENT_TEMP]

2 )

# pixel no, wavelength (nm), semi-amplitude, uncertainty (k=2), angle of the max sensitivity plane (rad), uncertainty
# type(s): uint8, single, single, single, single, single

[CALDATA]

0 S0 S ms0) 0.000E+00 0.000E+00 0.000E+00 .000E+00

1 308.37 a0 =TS SRR e S 18 FFEE2 .778E+03

2953 1130.18 .933E-01 .727E-01 .617E+01 .383E+01
254 1133.34 .023E-02 .631E-02 .416E+02 .265E+02

S LSS A8) BOBS =02, AUG =02, .063E+01 . 283E+0T
[END_OF CALDATA]

poigli =

—

(rad, k=2)




normalized output signal

LSFs in columns
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The CP. &

'\r_ ' r

The CP_STRAY_;l< stores the line spread functions with the standard deviétion.
- TE—_——————

eS|

1.000E+000 O0.000E+000 O0.000E+000 O0.000E+000 O0.000E+000 O0.000E+000 0.000E+000 0.000E+000 0.000E+000 0.000E+000 0.000E+000
0)5 (000)121pON0)0E I 0ONONRRONEIG - N6 52N ST (@N oMM 1| sikSi0)n = (001 L g 0l 2D 00012 - TECbshin=0)05 * 7 LOSESE0e 6 5 7AE=000e). 6 5 Ser3Im=0)0) 3 (5, 20T 0)0)6) s Sher 7NN B=(0)(0):5)
0} 0MONO)IE 1= O)ONGI (0], OMQNONTTON0NE)«~ IS OLOONE SR U0 + ol T ZMi = (O00M s T, 22 G0N ONOR B -2 6 CNTI=(OM0FET 157 TG00 = ()0 3 S A BN pe s NN E s [@N0LS) = -5 wtehy AL 1a =0 ()3 oS! teim = 10)(0)S)
0= 000ER0.0055.0 ..0,0.0 E-+ 0 O0SE=V a5 0 A E (088 /O (03 =t R S8HIN R — (RS 7o 0T Fi— 010 e dee I = O G =SO85 00 E 010/ se="1=SO2 i Q10 #*="15C .1 3E=0.0' 4= S50 E=0/0'5
05 010:0E+000"" 0. 000 E 0008852 .07 F=00 38 == "8 I = 0:08s —2:. 304ESR00ME —38w:542m=0104" 5=2".8 9 2F=0'074""—1980:555=100 = 4...6 3.6 . — 0:0,5= 9L INL8 E=0I0:5% —5umt;20F —=0i015
@010 0EF0'0EESOE000EEVBIORES 3T MES0.0.3 =258 8,6 E=0:08% s 53/ E =08 = 8 M0SE=0'02"=25 00 E =004, — 1-. 208F =00Z%==1""3345 I —0i0:55 = 2es0:5rEF="0 05— 70 OF=0I0'
[END OF LSF]
[UNCERTAINTY]
0.000E+000 O0.000E+000 O.000E+000 O0.000OE+000 O0.000E+000 O0.00OE+000 O0.000E+000 0.000E+000 O0.00OE+000 O0.000E+000 O0.000E+000
OenOI0QEF QIR =00 0 U EROURESEsS DO =@ AR SOl 8.5 A E =00 A" AV F=@O4ATST 534 F= 0,027 1 IZAUSESO0desS 0 8 ESOOZ 1 O88E=0 0/ SSES330F="0 04 80 93 E-004
G QEFOFE-F0I00. 0 . O0'0F--010:0 s @re=(:Oi0FEFOIN 0" SSESIED.3 Eemii Q8 e r eSS0 .0 1= SN =4SI0F =007~ il aeSiH= I e 0i6 S F — 0 0O L6 = OI0S= =15 28WIES0:0 4= 12 S 1EE—010/4
O REIOIOF-RUC RN OMOOUERO00E R 8 32 3 F — 0 04587 6 H.= 0.0 2SS (NS E SO0 e 2 S BE=GI0Z = | QRO B 010/ 4 G2 = 010'5 SR-ESAMS@05 =0 5 O B005 1 8,6 3E=0'0:6
- ONROLICEEROIC0 . s QI OIEHE = (O == 8 =/~ =IO AN Eh e O e G5O = (L CL 7 S A, — Ch | SN OR7A OB O 6 5,5 i (0. 05 e w0 1 — 0.0 Sasmd s 2185 F. = 0 05 e 85 2E = 0’05
0.5000E£00.0. 0. COOE-FHOIGIORSEIEA6 (0 Fie 0,04 SSRSCIE D 010425220 AE =007 NSS w2, () () 7 =00/ NS N6 SRS O O SSSER I8 S S Dl S| =5 T o =IOt O'SisE=010'5 *2'"563E—-005
[END OF UNCERTAINTY]




Summ

s . il

The instrument calibration and characterization results are expected in the
HyperCP format or at least having all the necessary data available in the
machine-readable form.

New HyperCP file formats and versions are possible (cooperation highly
appreciated).
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