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Deliverables

D-1 Project Management Plan [PMP)
D-2 Reflectance Measurement Requirements Document (RMRD)

D-3 Database to host FRMOCnet specifications, data and documentation for the OCR models as well as for individual
instruments and their deployment history

D-4 FRMOCnet Database Architecture Design and User Manual document (ADUM) Measurement Procedure fOl‘ Opel'ating
D-5 OCDE Database WeblUI, CLI, Python API, and Architecture Design and User Manual document the TRIOS/RAMSES radiometers to
D-8 Technical Report: Measurement Procedure Document (MPROGCD) I Obtain Fiducial Reference

D-7 Technical Report: Complete characterisation and callbration resuits for FRMOCnet OCR models and r
characterisation routine: an update Measurements (MPROC)

D-8 Technical Report: Guidelines for individual OCR full characterisation and calibration

D-9 Data Package: FRMOCnet OCR models full characterization and calibration results



D6. Measurement Procedure Document (MPROCD)

Table of contents

. Introduction
. Measurement Equipment and pre-cruise preparations
. Data acquisition software and pre-cruise preparations
. Onboard installation of equipment

. Procedure for an on-station measurement

. Post-acquisition preparation of data for processing
. Data processing (recommended)

. Data processing (variants)

. Conclusions and future perspectives

10. References

11. Appendix A— MSDA_XE screenshots
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https://frm4soc2.eumetsat.int/sites/default/files/inline-files/FRM4SOC-2_D-
06_MeasurementProcedure_v3.1 24032023 RBINS _EUMETSAT signed.pdf

The Section 3 summarises how the
MSDA_XE software is configured and
prepared before a cruise and should be
used in conjunction with the MSDA_XE
Manuals



6. Post-acquisition preparation of data for
processing

6.1 Radiometer data extraction

After the collection of data, it can be exported with MSDA_XE for
HyperCP compatible format.

Extraction will give a raw data file in ASCII format and containing digital
counts for each of the 3 radiometers (Ed, Ld, Lu) and for each station
selected for processing.



Each data file contains
* a header of typically 18 rows
 one column header row

 and then one row of data for each
acquired scan.

 starting with “%” and containing
instrument serial number and other metadata

LT ]

e starting with “%DateTime” o e e e mm wme o

...............

Each row of data contains the following (meta)data values separated by spaces:

Datetime in Julian Day with 6 decimal places (approximately 0.1s)
Latitude in decimal degrees North (as measured by the GPS)
Longitude in decimal degrees East (as measured by the GPS)
Integration Time in ms

255 data values as digital counts (correspondmi to the 255 pixel detectors of the spectrometer, of which
typically the last 18 are dark pixels used for dark correction)

2 training text comments each starting with “%”



* To obtain these data files, data is extracted using MSDA-XE as follows:

 EXPORT RAW files from the database (DB_Sender table obtained from
Database>Data command) for each sensor separately

..: MSDA_XE: TestCruise.dsk - "C\Users\Remsem\ TRIOS_FRMASOC CruiseData’ TestCrurse! TestCruise. mdb” - Mission: TestCruise (1) - [DB Sender] = = EE
B Desktop Devices Processing Views [Extras JTools Database Options Windows Help

|Rename DB Sendes [DB Sendes] = [ () |Longituds| 004° 24.4905'E | Lsiihude| 50° 48 2022 N Om  Tme 1014:38

D[] > | Device Manages | Times | SaM_8065 | 5aM_8068 | SAMIP_504254M 8063 | Spectrum Cait | Spectium Caibration_2 | Spectium Calteation_3 | Chant | Tiace | SAMIP_5042 DB Sender =l

| (8] ™= 2l @) " (o ) ) B (=

LN
E 2 pate/Time ~ IDData |v| Device |+ Comme x| DataType 5| Comme [y DataTyjly| Comme 5 DataTy) y | Latituds v Longitu[y| Time = -
..... | B/0B/2022 100040 | 7DSA_2022-06-08_ | SAMIP_5042 SAMIP Raw 50482022  4.244505)10:00:40 B
wl| |B/06/202210:00:40 | 7DRA_2022-0508 | SAM_8059 SPECTRUM RAW 50482022 4,244905(10:00:40
5| |B/067202210:0040  7D5A_2022.0608_[IP_COT Prassure Caltuated 0/10:00:40
_J 8/06/2022 10:0040 | 7D5A_2022-0608_|IP_CO7 Incination Calbeated 450022 4244505 100040 :
—; B/06/2022 10:00:40 | 7DSA_2022-06-08_'| SAM_8069 SPECTRUM CALIBRATE | Eﬂlm-[wﬂ'd-ﬂtl @
5.- B/O0B2022 100040 | 7D5A_2022.06508_"| SAMIP_5042 SAMIP CALIBRATE Ghal AN oo 1
B/0B/2022 10:0040  7DSA 20220508 |SAM_8069 SPECTRLUM RAW o ) |
B06/2022 10:0040 | 7DSA_2022-05-08_ | SAM_8089 SPECTRLUM CALIBRATE le) Datalige | squali RAW
B/0R/2022 10040 | 7DSA_2022-06-08_"| SAM_B0E9 |SPECTRUM CALIERATE (o) Device eoust [SAM_8068 :
/0672022 10040 | 7DSA_2022.0508_°| SAM_8088 |SPECTRUM RAW e e [
/0672022 100040 | 7DSA_2022-0508_°| SAM_G058 |SPECTRUM CALIBRATE [
/062022 10:0040 | 7D5A_2022-0608_'| SAM_5058 SPECTRUM CALIBRATE
B/O06/2022 1HOC40 | 7DSA_2022.06-08_°| SAM_8058 |SPECTRUM RAW
B/06/2022 10:0040 | 7D5A_2022-06-08_"| SAM_B06B |SPECTRUM CALIBRATE
B/06/2022 10:0040 | 7DSA_2022-0608_°| 5AM_8066 SPECTRUM CALIBRATE
Q062022 100030 | 7D5A_2022-06-08_"| SAMIP_5042 |samip RAW
B/06/2022 10:00:30 | 7D5A_2022-065-08_"| SAM_BOS9 |SPECTRUM RawW
/0672022 100030 | 7D5A_2022.06508_|IP_COT1 |Prossure Caitroled
8/06/2022 100030 | 7D5A_2022-0608_ |IP_CO71 Inclrution Calbeated
B/O062022 100030 | 7D5A_2022.06508_°| SAM_B0S9 |SPECTRUM CALIBRATE
B/06/2022 10:00:30 ?DEQ_Z‘DE-[QCB_. SAMIP_S042 SAMIP CALIBRATE Q_Fﬂ'l_ i _Ea-'a;&s = 1 [ T
B/06/2022 10:0030 | 7DSA_2022.0508_°|SAM_B069 SPECTRUM RAW
B/06/2022 100030 | 7D5A_2072.0608_"| SAM_BOS9 SPECTRUM CALIBRATE ST IS T 3
B/06/72022 100030 | 7D5A_2022.0508_°| SAM_BOS9 |SPECTRUM CALIBRATE 50482022 4.244305(10:0020 -
AL EBCECRRRRE] T e v P, R P
Selection: 88 EE va
Send Selecbon Deley [1 } | [@alE (&
[@0De> 21 MB

Figure 34 Screenshot preparing export of data showing data filter options for one radiometer.




1) Use the filters:
a) For the radiometers
1. Data Type 1: RAW

2. Device (select a sensor each time): SAM_8068 then
SAM_806B then SAM_8069 [adapt to actual device Serial Numbers]

b) For the inclinometer use filters:
1. Device: IPc071 [adapt to actual device Serial Number]
2. DataType: Inclination



E, ! = ?_ i: T — "I‘HEFI |i| :.- — —— T. —— = i ,_.T = r_.m._.ﬂ T Tim'

s

Abbuds (Om

@ 004° 24 4905 E - Latiude| 50° 48,2027 N

pecirum Caibratio

5342 55 Serder | 5

L] l]!
| SPECTRUM RAW | 50462022 4.244305)10.00.40 l!

(/062022 160040 7D54_2022-06-08_ | SaM_B06S SPECTRUM RAW 50482022  4.244305 10:0040
'B06/2022 100030 7D5A_2022-06-08_ | SAM_BOSI SPECTRUM |Raw __Bn g3 4 2s490e 100020

BDB/2022 100030 7DSA_2022:06-08_"| SAM_B063 SPECTRUM R

8/06/2022 10:0020 | 7DSA_2022-06-08_ | SAM 8089 SPECTRUM R

062022 100020  7D5A_2022.06-08_"| SAM_8069 [ SPECTRUM Rabiw

(B/DB/2022 100010 7DSA_2022.06-08_"| SAM_8063 [ SPECTRUM R/

|B/06/2022 100010 7D5A_2022-06-08_ | SAM_B069 T SPECTRUM R

(80672022 100000 705A_2022.05-08_ | SAM_8069 SPECTRUM RaW

(/062022100000 | 7DSA_2022-06-08_ | SAM_8069 | SPECTRUM W

@/06/2022 035350 7DSA_2022-05-08_!|SAM_B0S3 SPECTRUM RAW

| BOG/2022095950  7DSA 20220608 1|5AM_8069 | | SPECTRUM. Raw ]

WDEJ’ZEZZ 035540 M—EE-W 1| SAM_8063 | SPECTRUM | Rl

|B/0G/2022 035340 7DSA_2022.05:08 1| SAM_8063 [ SPECTRUM ||-uw
| @/B2022035330  7D5A_2022.06-08 1 SAM_B063 SPECTRUM T

BOR/022035930 705 2022.06.0,)| SAM 6069 i |SPECTRUM [Paw 1

|/06/2022 035320 | 7D5A_2022.065.08_1|SAM_8063 SPECTRUM R&W

mmﬂm TDSA_2022.06-08_ :sm_m | SPECTRUM RAW

| |B/0G/2022035910  7D5A_2022.06-08_1|SAM_8069 | SPECTRUM | Rt :
(R0B2022 095310 7DSA_2022-06-08 1 SAM_8069 | SPECTRUM RAW

SOV (R5R00 T0sA 202206 051 SAv 8085 SPECTAUM T L sowte | o6 ][ ceww JL_gew ]
mmam | 7DSA_2022.06.08 :sm_m | SPECTRUM | Raw 1) 42043050953 00

* Ml (DataType_1 equak RAW] and [Devics equalz 540_8059) 19
Selectin “l@.lmmﬁ IEIEI

5Huﬂ'5!hclmn| _'Indq‘l o <[ < | K

P1P]3 &)

|‘.pa: 21MB

Figure 36 Screenshot preparing export of data showing data filter options for a second radiometer.



2) Select all and Export using Masks:

E." XE Tt gk - CAUver Ramroer

@ Desktop Devices Processig Yiews [xiras Jools Database Qptions Windows elp [=[2]x]

M[ummml v]@- o&w_ﬂ.'m HANEE [:]su @227N] fhice Om Tee 10213

Em G m..@.. j
2 =
2

IDate[Time [,/ IDData__[y| Deviee L] Comme [y DataType mmmmmmmmmwim
#[B/0R/2022 100040 7D5A_2022-05-08_ | SAM_ 8069 SPECTRUM 50452022 4.244305)10:0040 |
WO/2022 160040 7052022 06:08_ | SAM_6069 i SPECTAUM_ | |P.a.w | _ | G042 4204905100040

R/OG/2022 100030 | 7D5A_2022.06-08_| SAM_80E9 SPECTAUM [Raw B0L489073 4 244008 1000
IRZ022100030  |7D5A 20220508 |S4M 806 SPECTRUM R

S0B2022100020  7DAA 20220608 | SAM_6069 _ SPECTAUM RAW

WOB20221G0020  TDSA 2022.06.08_ | SAM 8069 SPECTAUM RAW

WORZ20221H0010 | 7DSA 20220608 |SAM_8069 [ SPECTRUM RAW

\@0B72022100010  7D5A_2022-06-08_ |SAM_6069 SPECTRUM | RaW

B/062022 10:0000 | TD54_2022-06-08_ | SaM_8063 SPECTRUM R

(02022 100000 | 7D5A_2022.06.08_" SAM_B09 | SPECTAUM | Raw

|/0G2022095350 | 7DSA_2022:06.08, 1| 5AM_B03 SPECTRUM | RAW
| BAG02055350 | 7DSA 20220608,/ 5AM 9069 ! SPECTRUM | Raw

B/06/2022 035340 | 7D5A_2022.06-06 1 SaM_B063 SPECTRUM | R

|MOG/2022 035340 TDSA_2022.06.08_1{5AM_8069 SPECTAUM | |mw

|@/06/2022035330  7D5A_2022.06-08_1| 54M_§06 ' SPECTRUM |Raw
| WO6/2022035330 | 7D5A_2022-06-08, 1| S4M_6069 _ |sPecTRUM | Raw

(BOGB2022 095820 | 7DSA_2022.06.08, 1| SAM_B03 SPECTRUM Pawe

|W0B/2022 095820 | 7DSA_2022.06.0.1|SAM_B063 SPECTAUM | IW

8062022035310 705 2022.06.0,)|54M 6063 SPECTRUM | |Raw | |

a.wzuzz 035310 | 7D54_2022.06-08 ) SAM_B063 | SPECTRUM Ralw

ROBZ022085300 | 7D5A 20220608 1{SAM 8063 SPECTRUM | |[H.BM' ] sl -” iﬁmﬂj I __m JL o (]
{WOR/Z022 035300 | 7D5A_2022.06.08_1/S4M 6063 ' [

* I [DataType_] squak RAW] and [Device squals SAM =

iF Comments |

Send Selection |-| Flney 1 [3] (<[ <[ <] [DX]T D> [ @

[

[@DE>21MB |

Figure 36 Screenshot preparing export of data showing data filter options for a second radiometer.



Tab: Matlab Serial Data

Sub-tab (left): Masks

Directory: C:\Users\MyUserName\TRIOS\CruiseData\ThisCruise\
Mask: S{Comment0} S{IDDevice} S{DataTypel} S{DataType}

BE MSDA_XE: TestCruise.dsk - ‘C:\Users\Remsern\ TRIOS_FRMASOC C ruiseDatah TestCruise\ TestCruise. mdby’ - Mission: TestCruise (1) - [DB Sender] el
@ Desktop Devices Processing Views [xtras Jools Database Options Windows Help J
|Rename || DB Sender [DB Sender] ~ [~ (O|Longlude| 004° 24 4305°E | Latibude| 50° 42 2022 N om  Tme 0222
DI€)> | Davice Manages | Tenes | saM_5068 | 5aM_8068 | SaMIP_5042:54M 8063 | Spectium Caibration | 5 Caibration_2 | Spectium Caltsation_3 | Chan | Trace | SAMIP_5042 | DB Sender
‘I‘-I B ™ @R J o n\:{['“ ) i1'-‘r| ) l%
o
& 1 Date/Time [x] Comme ] DataType _[v] Comme [v] DataTyilx] Comme o] DataTyily] Latitudes] Longitun[y] Time -l
I Ewmmwwm ?Dsuuzzm m 8069 'SPECTRUM mum ==
=| . B0EZ0Z2 100040 705 20220608 SAM 8063 SPECTRUM
7|+ BB2022100030  7D5A 20220608 SAM_8069 _ [SPECTRUM A’ THOS Format ‘ 4\ MalLab Code RAW Format
|+ BOG2022100030  7D5A_2022.06.08, | SAM_A069 . |SPECTRUM ||
-f + BORZ02210:0020  7D5A_2022.060_ SAM_6053 . EEEETRUMONINN 11, aluas are stored in & Mallab naiive ASCH e T
+ ROB2022100020  7DSA_2022.0608_ sm,uu |SPECTRUM . : .
3 |+ BOB202210:0010  7DSA 20220608 |SAM_6063 |SPECTRUM
+ RMOB/202210:0010  7DSA_2022.06.08 | SAM. 6069 [SPECTRUM
fEﬁé.rzmzmmm | 7D%A_2022.05.08_ | SAM_8069 _ |SPECTRUM il g AP ekl
+ B/OB/2022 100000 7DSA_2022.06.08_ | SAM_B069 |SPECTRUM
+ BO2022095350  7DSA_202206:08 1 SAM_6069 ' |SPECTRUM flanarmes
|+ BAOB/2022 095850  7DSA_2022.06-08 1| SAM_8069 | |SPECTRUM
g ke mmm' g ;sfz"s'f:fﬁi.il'vl . o Dicloy  C:\Users\Remsem\TRIOS_FAMASDC\CruiseD ata\T estCruise\ E =
+ BOB/2022 035340 7DSA_2022.06.08 1 SAM_A069 SPECTRUM
|+ BAG/2022035330  7DSA 2022060 1|SAM_8063 SPECTALM | ————————— | Mak  ${Comment0)_S$UIDD evice)_$iDataType1)_$iDataType) [=] &
+ BAB/2022 095330 | 705A_20220606.1/SAM_6069 | |SPECTRUM | > Commentl_IDDevice_DataTypel_DataT ppe
+ ROG/2022095220  7DSA 20220608 | FS-MI 8069 |SPECTRUM Numbe:
+ BOB2022 085320  7DSA_2022.06:08 1| SAM_8053 ' |SPECTRUM
'.'a«'usm 035310 7DSA 202205061 SAM_8063 ' |SPECTRUM
|+ BAB2022 035810 7D5A 202205081 SaM_803 : |SPECTRUM
+ BAE/2022 05300  7DSA_202206.0 1 SAM_B063 . SPECTRUM

+ BAIB/2022 09:53.00

T T =9 A=

m

Somdseim 1] 1o 121 (1<) (G161 X D) ]3] WIS (&

[@TE> 21 mB

O €, I;J 2 0O W b Dessop LG ™ R (e

Figure 37 Screenshot while exporting data from one radiometer — showing output filename setting.




* In this way for each sensor one file for each station is created.

* Example:

StationName_SAM 8068 RAW_ SPECTRUM.m
StationName_SAM_806B_RAW_SPECTRUM.m
StationName_SAM_ 8069 RAW_SPECTRUM.m

S T O



* Hands-on exercise to export TriOS RAMSES data to .mlb (HyperCP
compatible ) with MSDA_XE software.

* Input data from the Baltic Sea (8th July 2023, GMT 7:03 — 7:09:50,

every 10 s)
* SAM 8166 — Ld
* SAM _8595—-Lu
« SAM 8329- Ed

MName

| SAM_8166_Spectrum_RAW _2023-07-08_07-01-...
| SAM_8166_Spectrum_RAW_2023-07-08_07-02-...
| SAM_8166_Spectrum_RAW_2023-07-08_07-02-...
| SAM_8166_Spectrum_RAW_2023-07-08_07-03-...
| SAM_8166_Spectrum_RAW_2023-07-08_07-03-...
| SAM_8166_Spectrum_RAW_2023-07-08_07-03-...
| SAM_8166_Spectrum_RAW_2023-07-08_07-03-...
| SAM_8166_Spectrum_RAW_2023-07-08_07-03-...
| SAM_8166_Spectrum_RAW_2023-07-08_07-03-...

~  Date modified

08.07.2023 07:0
08.07.2023 07:0
08.07.2023 07:0
08.07.2023 07:0
08.07.2023 07:0
08.07.2023 07:0
08.07.2023 07:0
08.07.2023 07:0
08.07.2023 07:0

Type Size

DAT File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File
DAT File

5 KB
5KB
5KB
5KB
5KB
5KB
5KB
5KB
5KB



* Import test dataset:
* Database - Import files
Desktop Devices Views Extras Tools Datahase| Options Windows Help

Rename DB Sender [DB Sender] - v | & pata 0'E | Lalitude |00° 00.0000'N | “ide |Om | Time 18:50:38
[ € > Trace Device Manager DB Sender K-

2 |#8 Import files

|: = r 1:If J"'“-:u"

A De e W Import NMEA files
[;] ~On-line
—_
3

" Configuration
» OFf-hine

* Open the dataset

Desl_ctop Devices Views Extras Tools Database Options Windows Help

Rename DB Sender [DB Sender] - v || 5 Data hn'E Latitude | 00° 00.0000'N  ~oce (Om | Time 03:41:04
CJ € > Trace Device Manager DB Sender Devices

’ “H Import files r

,."E Device Manager I'Elll Import NMEA files

!;]‘ - On-line 3B Configuration

I'I"—IinP. BEEES s S



 Use Filter to specify the Device and export data for all three sensors

separately

lpaojoid [ | sdip [{] == W] @

DB Sender_2 |i”ﬂ”§
' Filler = Layout Bl e R
£ Date/Time ", IDData .. Device . Comme .. DataType . Comme .. DataTyj. Comme .. DataTyj. LiA
08.07.202307-10:00 | OC1E_2023-07-08_(|SAM_8329 FRMA4S0C2. | SPECTRUM RAW
»[08.07.202307.0950 | OCIE_2023-07-08_( SAM_8329 'FRM4S0C2. SPECTRUM RawW
+ 08.07.202307.09.40  OC1E_2023-07-08_( GAM_8329 'FRM4S0C2, SPECTRUM RAW
+ 0807202307030  OC1E_2023-07-08_( SAM_8329 'FRM4S0C2_ SPECTRU RAW

+ 08.07.2023 07:09:20
+ 08.07.2023 07:09:10
+ 08.07.2023 07:09.00
+ 08,07.2023 07.08:50
+ 08.07.2023 07:08:40
+ 08.07.2023 07:08:30
+ 08.07.2023 07:08:20
+ 08.07.2023 07:08:10
+ 08.07.2023 07.08:00
+ 08.07.2023 07:07:50
+ 08.07.2023 07.07:40
+ 08.07.2023 07:07:30

|OC1E_2023-07-08_( SAM
| OC1E_2023-07-08_( 5AM
\OC1E_2023-07-08_( 5AM
|OC1E_2023-07-08_( SAM
(OC1E_2023-07-08_( SAM
| OC1E_2023-07-08_( SAM
| OC1E_2023-07-08_( SA

\OC1E_2023-07-08_( SAM
|OC1E_2023-07-08_( SAM
\OC1E_2023-07-08_( SAM
|OC1E_2023-07-08_( SAM
(OC1E_2023-07-08_( SAM

LYY lemasacmmn L wa

A, a

% Filter builder - [untitled.flt]

Fiter  AND <root>
i ... Device equals SAM_8329

press the button to add a new condition




 Under MatLab Serial Data, choose Mask tab
» Specify the output Directory
° Add MaSk Export 45 record(s) to file(s)

Y Ti0S Format 4\ MatLab Code ‘ MatLab Serial Data ‘ RAW Format

The values are stored in a MatLab native ASCIl text format

You mustwrite MatLab code to read the datafile.

Y 1 Configure afile/directory mask to build data dependentfilenames
Re peat It fo r tWO Ot h e r Se n SO rs [i'erp:e:':::; an Hl';e r'r':l.a_-z.ir_ this method l:-al." splitrecord in d ![Tl'-'elr'er:t directories and/or collect multiple

Single

recards to one file

Only with ${IDData} in your mask you have a guaranty of unique filenames.

Directory || v B
Key

Mask ${IDDevice}_s${DataTypel}_${DataType}_${Comment0} v | +

-> Comment0_IDDevice_DataTypel_Datalype

Number

‘ Mask ‘
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