OSIRIS

Optical, Spectroscopic, and Infrared Remote Imaging System

Software Interface Specification for
OSIRIS Science Products

RO-RIS-MPAE-ID-023
Issue: 2
Revision: -

20 December 2021

Prepared by:
Jakob Deller




Reference: RO-RIS-MPAE-ID-023

g ,
&h- OS|RIS g:?: 20 Dec 2021 Rev

Page: ii

Approval Sheet

B Digitally signed by Jakob Deller
A e /CZ DN: cn=Jakob Deller, c=DE, o=Max
4 A 1 s Planck Institute for Solar System
////f/ff' I et Research, email=deller@mps. mpg.de

Location: Goettingen
Date: 2021,12.20 16:25:58 +01°00"

Prepared by: Jakob Deller (signature/date)

Digitally signed by

Holger Sierks
= l Date: 2021.12.20

16:30:12 +01'00'

Approved by: Holger Sierks (signature/date)



1

OSIRIS

Reference: RO-RIS-MPAE-ID-023

Issue: 2 Rev.: -
Date: 20 Dec 2021
Page: iii

Document Change Record

Iss./Rev.

Date / Name

Pages
affected

Description

16/10/2017
C. Tubiana

All

Clone of RO-RIS-MPAE-ID-018_5- EDRSIS.docx (merged SIS)
Sec. 9.7: Updated description of PHASE ANGLE and NORTH_AZIMUTH

la

13/2/2018
C. Tubiana

Added AD1, AD2, and RDA4.

Updated Sec. 4: pre-pixels description, sigma map and quality map
description.

Updated Sec. 4.1.

Replaced .FTS with .FIT

Added GS and SY in Table 5 and Table 6.

Removed examples below Table 5 and Table 6.

Updated Sec. 0.

Updated PHASE ANGLE and SOLAR _ELONGATION description.
Updated POl GROUP.

Added SCIENCE_ACTIVITY group.

Added Sec. 11.1, 11.2, 12

Added List of Figures and List of Tables

Updated Examples in Appendix 1 and 2

Added Appendix 3

Updated SOLAR_ELONGATION definition

Updated PRODUCT _ID definition

Updated X_START, Y_START, X_END, Y_END definitions.
Updated PDS Equivalent for XEND and YEND (FITs attached labels).
Updated G_OQUAO1, G_OQUA02, G_OQUAO03, G_OQUAO4.
Updated LINEDIR, SMPLEDIR

Updated description in PA_IMAGE object, PB_ IMAGE object,
OL IMAGE object, SIGMA MAP IMAGE object,
QUALITY MAP IMAGE object, FITs attached label (Sec. 11.1)

1b

1/3/2018
C. Tubiana

Updated Sec. 4.

Updated Sec. 5.

Added RDS.

Added Sec. 8.8 (OSIRIS Level 4)

Sec. 10.2: merged Blade 1 and Blade 2 sections

Merged all IMAGE objects into Sec. 10.3.

Added SOFTWARE keywords to FITs attached label (Sec. 11.1).

Added note about the order in which objects appear in the image header (in
Sec. 4).

1lc

25/04/2018
C. Giittler

Clarified OSIRIS and CODMAC levels
Typos and very minor general clarifications

14/08/2018
C. Tubiana

Added SPICE_TARGET_NAME in Sec. 9.7.

Updated SC_TARGET_POSITION_VECTOR and

TARGET CENTER_DISTANCE in Sec. 9.7.

Added “Calculated from SPICE” to all GEOMETRY entries (Sec. 9.7).

1/e

15/10/2018
C. Tubiana

Updated entries L and I in Table 5 and Table 6 and added note about transfer
ID to both tables.

Added PSA compliant filenames to Sec. 1.3 and 1.4.

Updated DATA_ QUALITY ID and DATA QUALITY DESC.

Added bad pixels document to Sec. 1.4.

Added shutter document [RD7] to Reference Documents.

Corrected STOP_TIME description.

Expanded START TIME and STOP_TIME keywords description (Sec. 9.6)
to include also the implementation for BALLISTIC_STACKED images.

/f

3/6/2019
C. Tubiana

Updated Sec. 4 for images acquired before 2006-12-03.
Added Sec. 8.6 and 8.7 for CODMAC L4E/F levels.




<.

L} OSIRIS

Reference: RO-RIS-MPAE-ID-023

Issue: 2 Rev.: -
Date: 20 Dec 2021
Page: iv

Updated DATA_QUALITY _ID to include the flagging of onboard software
failure.

/g

21 Oct 2019
C. Tubiana

Updated Table 5 and Table 6 to include the “FF” images

Updated Sec. 9.5 to include
ROSETTA:OSIRIS BORESIGHT COORDINATES

1/h

9 July 2020
C. Tubiana/ X. Shi

In Sec. 9:

Added PROCESSING_HISTORY_TEXT; “"DISTANCE_IMAGE,
“EMISSION_ANGLE_IMAGE, "INCIDENCE_ANGLE_IMAGE,
"PHASE_ANGLE IMAGE, "FACET INDEX IMAGE,
~COORDINATE X IMAGE, "COORDINATE Y IMAGE,
~COORDINATE Z IMAGE.

Updated description of "BLADE1 PULSE ARRAY,

"BLADE2 PULSE_ARRAY, "SIGMA_MAP_IMAGE,
"QUALITY_MAP_IMAGE, SC_SUN_POSITION_VECTOR,
SPACECRAFT_SOLAR_DISTANCE, SOLAR_ELONGATION,
RIGHT_ASCENSION, DECLINATION,

SC_TARGET POSITION_VECTOR,

SC_ TARGET VELOCITY_ VECTOR, TARGET CENTER DISTANCE,
SPACECRAFT ALTITUDE, SUB SPACECRAFT LATITUDE,
SUB_SPACECRAFT LONGITUDE, PHASE ANGLE,
SPICE_FILE_NAME, COORDINATE_SYSTEM_NAME,
ORIGIN_OFFSET_VECTOR, ORIGIN_ROTATION_QUATERNION,
REFERENCE_COORD_SYSTEM_NAME,
COORDINATE_SYSTEM_NAME, ORIGIN_OFFSET VECTOR,
ORIGIN_ROTATION_QUATERNION,
REFERENCE COORD SYSTEM NAME.

Removed SURFACE_ MODEL FILE NAME.

Added ROSETTA: as prefix to the keywords that belong to the Rosetta
name space.

Corrected typos.

Added NOTE in Sec. 9.7.

Updated description of MEAN and STANDARD DEVIATION in Sec.
10.3.

Added OSIRIS level L4S (CODMAC 5).

Changed "FF" into "EF" in Table 5 and Table 6.

Updated description of OSIRIS L3 images (Sec. 0), L3B (Sec. 8.3), L3C
(Sec. 8.4), L3D (Sec. 8.5), L3E (Sec. 8.6), L3F (Sec. 8.7), L4/L4S (Sec.
8.8). Updated Appendix 1: Example OSIRIS image header, Appendix 2:
Example OSIRIS .IMG History Object and Appendix 3: Example OSIRIS
attached label for .FIT files

1/i

14 Jul. 2021
X. Shi/ J. Deller

Modified section 7.1.1 on the optical CCD coordinate frame.
Added section 7.1.2 on the definition of electrical CCD coordinate system.

In 9.13: Updated description of labels: SUB_FRAME_COORDINATE_ID,
X_START, X_END, Y START,Y END

In 10.1: Added descriptions of labels in the HISTORY section of the header.
In 4.1: Updated description of objects to include both telemetry formats

In 4.3: Added details on telemetry format 202

In 11.2: Added description of Keywords not described in Section 10

Added keyword INVALID LINES in the HISTORY.
LEVEL 1 GENERATION. PARAMETERS group.

2/-

20.12.2021
J. Deller

In 10.1: Added descriptions of labels for GEO_GENERATION group in the
HISTORY section of the header.

In 10.1: Changed FLATFIELD [HI|JOW] CORRECTION_FLAG to
FLATFIELD [LAB|SPECTRAL] CORRECTION_FLAG

All: Updated examples




Reference: RO-RIS-MPAE-ID-023

<
&i— OSIRIS g:?ee go Dec 2021 Rev: -

Page: \




< Reference: RO-RIS-MPAE-ID-023

&i— OSI RIS g:?ee:: 30 Dec 2021 Rev.: -

Page: Vi
Table of contents

| € 151 1S | B 1 o1 o1 £ SRS PRRUSRRUR 10
1.1 N Lo 0] oL RPN 10
1.2 INEEOAUCTION ..ttt ettt ettt e st e et eesaee e 10
1.3 Applicable DOCUMENLS ........cocuiiiiiiiiiieiieeie ettt et ae e e seneeneaens 10
1.4 Reference DOCUMENLS .......c.c.ooiiiiiiiiiiiiieeiieee ettt ettt ettt ettt e s 10

B N ¢1 () 11 14 SRR 11
3 INSHUMENE OVETVIEW ..eoutiiiiieiieiie ettt ettt et ettt ee st e et esate e bt e s steenbeesateenbeesnneenseens 12
3.1 The Narrow Angle Camera (NAC) ......oooiiiiieriieiieeie ettt eee 12
3.2 The Wide Angle Camera (WAC) .....couiiiiiiieieeeee et 12

4 Data Structure for IMG IMAZES .....cc.eeeveeiieiiieiieeieerte e esee et e sreebeeseeereessaeeseessseasseensnas 14
4.1 PDS LabEL ...ttt ettt ettt 16
4.2 PDS IMAZE ODJECT...ecuiieiiieiiieiieeieeiee ettt ettt e ete et e eebeesseesbeestaeesseesssesnsaesseeenseensnas 16
43 On-board image processing and COMPIESSION........cccueerrveeruieerieeriieeieerieeieeseeeeseesaeeenne 16
4.3.1 Segmentation in Telemetry Format 202.........ccccueveviiiiiiiieiiieeeieeeiee e 17
4.3.2 Segmentation in Telemetry Format 210..........cccooviriiniiiiiiiiniiiieieeieeeeseeeeee 17
4.3.3 Compression and POSt-PrOCESSINEZ ......ceruvreerurreerireeerireerirreenreeesreeesreeesseeesseessseesnnns 17

5  Data structure for .FIT IMAaZES ....c.cccoerrieriiiiiierierieeeetese ettt 18
5.1 FITs Attached Label (Image Header)..........coeeviieeiiieiiieeeeeeece e 18
52 FITSIMAage Data.........cocoooiiiiiiiiiiiiiieee et 18
53 Detached PDS Label .......coc.ooiiiiiiieee e 19

6 File Naming CONVENTION ......cceiiuiiiiiriiniiiiieitente ettt ettt sttt et ettt e b et i ees 20
6.1 The OSIRIS archive filename cONVENtIon ............ccocoveriiiiiiiiiiiiieiiese e 20
6.2  The PDS archive filename CONVENtION...........coceeviiriieriiriiiiiierieeesteseee e 21

T CoOTAINALE SYSTEIMS .....viiiiiieeiiieeiiieeeitie ettt esieeesteeestteeestaeessareessaeeesseeessseeessseesssseesssseesssseeans 22
7.1 CCD Co0rdinate Frames ..........cccceeieriiiiienieniiiieeitesieee sttt 22
7.1.1 Optical CCD Coordinate Frame............cccccvieriiieiiieeiiiecieecee e 22
7.1.2  Electrical CCD Coordinate FTame .........cccccocevieiiiiiniiiiiieecieneeseee e 22

7.2 Inertial Coordinate Frames...........coouiiiiiiiiiiiiiiiieee e 23
7.2.1 Standard Rosetta Orientation ...........c.cceveevierieneeiienienieeeeeeseee e 23
7.2.2 Rosetta spacecraft coordinate frame ...........ccccceeeviieeiiiieiiiece e 23

8 ProduCt GENEIATION. ...c..eiuiiiiieiieiteeiteie ettt ettt ettt ettt sb et st saeenbeestesaeeees 25
8.1 OSIRIS Level 1 (CODMAC L2; EDR) ..oviiiiiiieieieeeeeeee et 25

8.2  OSIRIS Level 2 (CODMAC L3; RDR) ..ottt 25



<.

Reference: RO-RIS-MPAE-ID-023

&i— OSI RIS g:?ee:: 30 Dec 2021 Rev.: -

Page: Vi
8.3 OSIRIS Level 3B (CODMAC L4, reflectance) ........c.ccccvereeerieenieeciienieeieesreeveeseneenne 26
8.4  OSIRIS Level 3C (CODMAC L4, straylight)........cccccuereerierienieieeiese e 26
8.5 OSIRIS Level 3D (CODMAC L4, straylight/reflectance)..........cccccceeveeeevienvennreennnnne. 26
8.6 OSIRIS Level 3E (CODMAC L4, in-field straylight) .........cccceeveiieecieeniieeeiie e 26
8.7  OSIRIS Level 3F (CODMAC L4, in-field straylight/reflectance)..........cccccccveeurennnnne. 26
8.8 OSIRIS Level 4 and Level 4S (CODMAC L5; DDR)...c.vvveeiiiiciieeeieeeeeeeeee e, 27
8.9 Conversion to FITS FOrmat .........cccuiiiiiiiiiiiciee et 27
8.10  Conversion to JPEG FOImat...........cccovieiiiiiiinieiieieneccereeee e 27
8.10.1  Level of images created.........cuevuieriiiiieiieeiiere ettt 27
B.10.2  SCALINE ...uvieiiiiiieiie ettt ettt ettt et e e b e e staeebeesaaeesbeessaeenbeentaeenbeensreesaenaneenns 27
T (025 B © ) s 1<) 11215 10 o DU USRS 27
B.10.4  RESIZING ..c.vieiuiiiiieiieeiieeie et eette et siteete et e et e estaeebeestseesseessaessseessseesseessseenseensseenns 27
B.10.5  COMPIESSION ...ccuuiiieiiieeiiieeiieeeiteeeiteeetteeeteeesbeeessreeessseeessseeessseeessseeensseessseesnssens 27
B.10.0  HEAART ..ot ettt sttt 27
8.10.7  Detached PDS Label .......cccooriiiiiiiieiieeeee et 28
The OSIRIS Labels for .IMG fIles .......cooiiiiiiiiiiiiiee e 29
9.1 SYSTRITL ...ttt ettt e et e e sttt e e bt e e it e s sab e e st esnabeeeabbeeeneeeeaaee 29
9.2 SOTEWATE ...ttt ettt ettt e sbe e e e 32
9.3 Mission [AdeNtifICAtION ......cc.eeiuiieiiiiiiieiieeie et ettt 32
9.4  InStrument DESCIIPLION ....ccvviiiiieeiiie et eeiee et estee et e eireeette e e aeeesbeeesabeeesaseeennseeennes 33
9.5 Image IdentifiCation ..........ccccocuirieriiriinieieee ettt 34
9.6 Time [dentifiCation ........coouiiiiiiiiiii e e 37
9.7 L€ 0] 110157 1 o PP UPPRTOTPR 39
9.7.1 SC_COORDINATE _SYSTEM ..ottt 42
9.72 CAMERA COORDINATE SYSTEM ...c.ooiiiiiiiiiiiiniiiiteiesieeeeee st 42
9.8 POINt Of INTETEST ...ttt 43
9.9 SCIENCE ACLIVILY ..eeutiiiieiieeiie ettt ettt ettt e bt site e ae e s et e e nbeesnseenbeessseenseennnes 44
0.10  Data Content FIags .......c.coecuiiiiiiiiiiiiieciie ettt s e e aee e svee e e e e eeeaaee e 45
O.1T  StAUS FIAES ..eeeniiieiieie ettt ettt e et e st e e teesaeeenbeessseenseens 46
9.12  Mechanism Status FIags.......cccovviiiiiiiiiiie et e 47
0.13  Image AcqUiSItion OPLIONS. ......eeruiieiiieriieeiiesiieeieeeiteeteesteeteesteeebeesaeeseesaneenseessnesseens 49
0.14  ProcesSiNg Flags .......ccoouiiiiiiiiiiiieiciie ettt e et e e e e e e aaeeeees 57
0.15  SHUHET CONTIZ ..eeevvieiieeiieeiie ettt ettt et ettt et e e te et e eabe e saeenbeesaeeenseessseenseens 59
0.16  SHUIET SEALUS. .. .eiiitieiieiie ettt ettt e bt e et et e et e e sbeeenbeesbeeeaneens 61



< Reference: RO-RIS-MPAE-ID-023

&i— OSI RIS g:?ee:: 30 Dec 2021 Rev.: -

Page: Viii
9.17 Data Compression And S€ZMENtAtioN ..........c.ceeeeriieriiereeeiienieeieenieeieeseeeseennesnseens 62
9.18  Subsystem Hardware Identification ............cccccueeriieeiiieeiiiecee e e 66
0.19  System Heater StatUS.......cccuiiriiiiiiiieiie ettt ettt e sbee e earee e saaee e 66
9.20 Power Converter SWitCh StatUs.......c.eeouiiiiiiiiiiieeee et 67
0.21  PoWer System Status .......cccuviiiiiiiiiiieeiiie ettt 71
0.22  Calibrated TEMPEIATUIES ......cccveeruieeiiieriieeieertteeieeeeeeteesseeeseesteeesbeessseeseessseenseesssessseens 73
9.23  Radiation ENVITONMENL .......coouiiiiiiiiiiiiieeieeeee ettt 75
10 PDS ODbjects in .IMG fI1ES.....ccueiiiiiiiieiieiieeie ettt esaeseaeenbeenenes 75
10.1  The HISTORY ODJECL......ccuieiieieeiieieeieeieeieete st ettt seeeae e sseesessaesseeseeneeeas 75
10.2  Shutter Blade 1 and Blade 2 position encoder Object...........ccecveevieriieniieniienieenieeieens 86
10.3  The IMAGE ODJECLS .....eeruiiiiriiiiiiieeienieetent ettt ettt st 87
11 The OSIRIS labels for .FIT fIles ......ccieiiriiiieieiieeeeeeee e 89
11.1  FITs attached 1abel ..........coouiiiiiie e 89
11.2 FITs detached 1abel .........c.oouiiiiiiiiieieeie e 93
11.3 Mandatory fIEldS ....cc.cooeriiriiiiiieeceee e 93
T11.4  IMAGE ODJECL...uiiiiiiieiie ettt ettt e ae e st e e st e e e nbeeeenseeennseeennns 93
12 The OSIRIS labels for .JPG fIles ......ooviiiiiiiiiieiieeeee e 95
12.1  The JPEG_DOCUMENT ODJECE .....eeitiriieiieiieiiesiieie ettt 95
Appendix 1: Example OSIRIS image header..........c.ccooeriiriiiiiniiniiiiciececceceeie e 96
Appendix 2: Example OSIRIS .IMG History ObjJect........cccevvviiiriiiiniieeeiieeeiie e 110
Appendix 3: Example OSIRIS attached label for .FIT files .........ccccoviiviniiniininiiniiiciiceene, 113
List of Figures
Figure 1: (Left) The OSIRIS NAC flight unit in the lab. (Right) The NAC optical path............. 12
Figure 2: (Left) The OSIRIS WAC flight unit in the lab. (Right) The WAC optical path............ 12

Figure 3: Example of the segmentation scheme used for an OSIRIS full frame image (2048x2048)
encoded using TELEMETRY FORMAT CODE = 210 (16 segments). Segments are
specified in CCD coordinate system in the SR _COMPRESSION group in the image
REAAET. ...ttt ettt ettt sb et be e 17

Figure 4: CCD array as seen by the science beam. CCD and S/C coordinate systems are shown 22
Figure 5: WAC and NAC images rotated into standard Rosetta orientation .............cccceeeeruennene. 23
Figure 6: The Rosetta spacecraft coordinate frame (S/C-COORDS) definition............ccccuueun..... 24



< Reference: RO-RIS-MPAE-ID-023

&i— OSI RIS g:tuee:: 30 Dec 2021 Rev.: -

Page: ¢
List of Tables
Table 1 Data objects in raw and calibrated OSIRIS images and derived data products. .............. 14
Table 2: Required keywords for defining an IMAGE 0bject..........ccocvieeciieeeciieieieeciieeeee e 16
Table 3: Supported encoding algorithms for image COMPIESSION ..........ccveerveerieeriienieeieerieeenans 18
Table 4 Required keywords for defining IMAGE data..........ccceoovieeiiiieiiecieeceeeee e 18
Table 5: OSIRIS data file filename elements.........cceecuerieriiiinienieieneeeeee e 20
Table 6: OSIRIS data file filename €lemMENtS ............cccveieiiiieiiieeie et eaaee e 21

Table 7: Steps performed during calibration of OSIRIS level 2 (RDR; CODMAC L3) data products



< Reference: RO-RIS-MPAE-ID-023

&i— OSI RIS g:?ee:: 30 Dec 2021 Rev.: -

Page: 10

1 General aspects

1.1 Scope
This document describes in detail the OSIRIS data product PDS and FITS data label.

1.2 Introduction

The purpose of this Data Product Software Interface Specification (SIS) is to provide users of
OSIRIS Experiment Data Record (EDR, uncalibrated images) as well as Reduced and Derived
Data Record (RDR and DDR, calibrated images) data products with a detailed description. How
the data products are generated, including data sources and destinations, can be found in “Rosetta-
OSIRIS To Planetary Science Archive Interface Control Document” [RD1]. The SIS is intended
for the planetary science scientific community with the interest to analyse the data.

1.3 Applicable Documents

no. Document Name Document Number, Iss./Rev.
ADI1 Planetary Data System Standards Reference JPL D-7669, Part 2, Version 3.8
AD2 Definition of the Flexible Image Transport | The FITS Standard
System (FITS) Version 3.0: approved 2008 July
10 by the IAUFWG
Document publication date: 2010
November 18

1.4 Reference Documents
Version number V?? refers to the latest delivered version of the document.

no. Document Name Document Number, Iss./Rev.
RD1 Rosetta-OSIRIS To Planetary Science | RO-RIS-MPAE-ID-015
Archive Interface Control Document OSIRIS _EAICD_V??.PDF
RD2 OSIRIS Calibration Pipeline OsiCalliope RO-RIS-MPAE-MA-007
OSIRIS CAL PIPELINE V??.PDF
RD3 OSIRIS camera distortion and boresight | RO-RIS-MPAE-TN-081
correction GEOMETRIC DIST COR _V??.PDF
RD4 OSIRIS Science User Guide RO-RIS-MPAE-MA-011
SCIENCE_USER GUIDE V??.PDF
RD5 OSIRIS Georeferenced Data Products RO-RIS-MPAE-TN-089
GEO_PRODUCTS_V??.PDF
RD6 OSIRIS camera bad pixel list RO-RIS-MPAE-TN-080
BAD PIXELS V??.PDF
RD7 Shutter parameters for exposure time | RO-RIS-MPAE-TN-073
calculation EXPOSURETIME COR V??.PDF
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RDS8 Low Level Software Interface between CRB | RIS-MPAE-ID-008/2-j
and DPU

2 Acronyms

ASCII
ADC
CRB
CCD
DDR
DDS
DPU
DSP
EDR
ESA
HK
[AA
IDA
INTA
LAM
MCB
MLI
MPS
NAC
ODL
OIOR
OSIRIS
PCM
PDS
PSA
RDR
RSSD
RO
PSA
SPICE
SIS
SPIHT
SSMM
TBC
TBD
TMI
UPD
UPM
WAC

American Standard Code for Information Interchange
Analog Digital Converter

CCD Readout Board

Charge Coupled Device

Derived Data Record (OSIRIS level 4 [CODMAC L5] data)
Data Distribution System

Data Processing Unit

Digital Signal Processor

Experiment Data Record (OSIRIS level 1 [CODMAC L2] data)
European Space Agency

House Keeping data

Instituto de Astrofisica de Andalucia

Institut fiir Datentechnik und Kommunikationsnetze

Instituto Nacional de Técnica Aeroespacial

Laboratoire d'Astrophysique de Marseille

Motor Controller Board

Multi-Layer Insulation

Max-Planck-Institut fiir Sonnensystemforschung

Narrow Angle Camera

Object Description Language

Orbiter Instrument Operational Request

Optical, Spectroscopic, and Infrared Remote Imaging System
Power Converter Module

Planetary Data Systems

Planetary Science Archive

Reduced Data Record (OSIRIS level 2/3 [CODMAC L3/L4] data)
Research and Scientific Support Department (ESA)

Rosetta Orbiter

Planetary Science Archive

Spacecraft, Planet, Instrument, C-matrix, Event kernels
Software Interface Specification

Set Partitioning in Hierarchical Trees (Wavelet compression algorithm)
Solid State Mass Memory (Rosetta spacecraft storage device)
To Be Considered

To Be Determined

TeleMetry Image

Universita di Padova

Universidad Politécnica de Madrid

Wide Angle Camera
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3 Instrument Overview

The OSIRIS instrument was provided by the OSIRIS consortium led by the principal investigator
Dr. Horst Uwe Keller from the Max Planck Institute for Solar System Research, Germany..

The OSIRIS camera system consists of a Narrow Angle Camera (NAC) and a Wide Angle Camera
(WACQ).

3.1 The Narrow Angle Camera (NAC)

The NAC (Figure 1) uses an off axis three mirror optical design. The off axis design was selected
in order to minimize the stray light reaching the CCD (the NAC has a proven stray light attenuation
of better than 10”). The optical beam is reflected by the three mirrors (M1, M2 and M3) before
passing through a double filter wheel, a mechanical shutter mechanism and an anti-radiation plate
(ARP) before reaching the CCD.

| Font door
ccD

Ali Radiaion Phate (8RR

Mechanical Shutier Mechanism

Dual fiter wheel

M3 Maor M1 Masor

Figure 1: (Left) The OSIRIS NAC flight unit in the lab. (Right) The NAC optical path

3.2 The Wide Angle Camera (WAC)

The WAC (Figure 2) uses an off axis two mirror optical design. The off axis design was selected
in order to minimize the stray light reaching the CCD (the WAC has a proven stray light
attenuation of better than 107%).

The optical beam is reflected by the two mirrors (M1 & M2) before passing through a double filter
wheel, a mechanical shutter mechanism, and an anti-radiation plate (ARP) before reaching the
CCD.

| | Font door

M1 Masor

Figure 2: (Left) The OSIRIS WAC flight unit in the lab. (Right) The WAC optical path
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More detailed information about the design of the cameras, the filter wheels, the mechanical
shutter mechanism and the CCD can be found in:

Keller, H. U. et al. OSIRIS -- The Scientific Camera System Onboard Rosetta, Space Science
Reviews, 2007, 128, 433-506.
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4 Data Structure for .IMG images

The OSIRIS images are stored as binary files with embedded PDS label, as described in the PDS
specification [AD1]. Each image, independently from the processing level, contains three default
data objects. In addition, depending on the acquisition mode and/or data level, can contain optional
data objects.

The data objects of raw and calibrated OSIRIS images and derived data products (details about the
processing levels can be found in Sec. 0) are summarized in Table 1. Please note that the order of
the objects in Table 1 is not representative of the order in which the objects appear in the image
header.

Object Name Telemetry Format** CODMAC level
202 210 2 3 4 5
HEADER v 4 v v v v
HISTORY v Y VY
IMAGE 4 4 v v v v
PA IMAGE v v
PB_IMAGE v v
OL IMAGE v v
OL A IMAGE v v
BLADE1 PULSE ARRAY v* v v
BLADE2 PULSE ARRAY v” v v
SIGMA MAP IMAGE v v

DISTANCE IMAGE
EMISSION_ANGLE IMAGE
INCIDENCE_ANGLE IMAGE
PHASE_ANGLE IMAGE
FACET INDEX IMAGE
COORDINATE X IMAGE
COORDINATE Y IMAGE
COORDINATE_Z IMAGE

AN N N N N NN

Note: “Depends on acquisition mode.
**ROSETTA:TELEMETRY_FORMAT_ CODE

Table 1 Data objects in raw and calibrated OSIRIS images and derived data products.

HEADER: The image HEADER is an embedded PDS label with associated ancillary information.
The header contains object and pointer references to all other embedded objects.

HISTORY: The HISTORY object is an additional PDS label that contains the processing
information of all the processing software used in the processing pipeline.

IMAGE: The IMAGE data contains the actual CCD image data from the exposure. The image
data can be addressed using the primary IMAGE object.

In data acquired with ROSETTA:TELEMETRY FORMAT CODE = 202 (up until 2006-12-03)
all data read during image acquisition is stored within the IMAGE object as no splitting into the
different object types was implemented. Therefore the IMAGE object might contain Pre-pixel and
Overclocking data. The nature of the data can be inferred from the coordinate range given by
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FIRST LINE, FIRST LINE SAMPLE, LINES and LINE_SAMPLES in accordance to Figure 4
in Section 7.1.1.

PA_IMAGE: The A amplifier pre-pixel image data contains the image data from the readout,
through the A amplifier, of the 48 pre-pixels of the serial register. The pre-pixels do not represent
physical pixels of the CCD and contain valuable information for read-out noise and bias analysis.
The pre-pixel image data is mapped to the PA_ IMAGE object. The pre-pixel image object only
exists if the pre-pixel data was transmitted to ground and only in OSIRIS level 1 (CODMAC L2)
images. This objects only exists in ROSETTA:TELEMETRY FORMAT CODE =210 data.

PB_IMAGE: The B amplifier pre-pixel image data contains the image data from the readout,
through the B amplifier, of the 48 pre-pixels of the serial register. The pre-pixels do not represent
physical pixels of the CCD and contain valuable information for read-out noise and bias analysis.
The pre-pixel image data is mapped to the PB_ IMAGE object. The pre-pixel image object only
exists if the pre-pixel data was transmitted to ground and only in OSIRIS level 1 (CODMAC L2)
images. This objects only exists in ROSETTA:TELEMETRY FORMAT CODE =210 data.

OL_IMAGE: The Overclocked Lines image contains image data acquired by continuing clocking
out the CCD after all the physical pixels have been read. Reading out the CCD in this manner
allows a measurement of the charge transfer efficiency along the column clocking direction. The
over clocking lines data is mapped to the OL._IMAGE object. The image object only exists if over
clocked line data was acquired during the image acquisition and only in OSIRIS level 1
(CODMAC L2) images. This objects only exists in ROSETTA:TELEMETRY FORMAT CODE
=210 data.

OL_A_IMAGE: Same as OL_IMAGE in case two frames containing Overclocked Lines have
been stored in the data stream. This happened in a total of 6 images on 2006-12-08 and 2006-12-
09.

BLADE1_PULSE_ARRAY: The Blade 1 shutter pulse object contains the raw timer data from
the shutter mechanism motion encoder of the first shutter blade. This pulse data can be used to
determine the position vs. time of the shutter blade during the exposure. This data can be used to
improve the knowledge of the precise exposure time for each pixel in the image. The blade 1
shutter pulse data is stored in the BLADE1 PULSE ARRAY array object. The object only exists
if the shutter mechanism was used during the exposure and if the pulse data was downlinked to
ground. This object exists only in OSIRIS level 1 (CODMAC L2) images.

BLADE2 PULSE_ARRAY: The Blade 2 shutter pulse object contains the raw timer data from
the shutter mechanism motion encoder of the second shutter blade. This pulse data can be used to
determine the position vs. time of the shutter blade during the exposure. This data can be used to
improve the knowledge of the precise exposure time for each pixel in the image. The blade 2
shutter pulse data is stored in the BLADE2 PULSE ARRAY array object. The object only exists
if the shutter mechanism was used during the exposure and if the pulse data was downlinked to
ground. This object exists only in OSIRIS level 1 (CODMAC L2) images.

SIGMA_MAP_IMAGE: The sigma map image is a float image with the same dimension as the
image itself, which contains the error associated to each pixel. For a detailed description see RD2.
The Sigma Map Image exists only in OSIRIS level 2 and 3 (CODMAC L3 and L4) images.

QUALITY_MAP _IMAGE: The quality map image is an 8-bit image with the same dimension
as the image itself and contains a quality estimate of each pixel. For a detailed description see
RD2. The Quality Map Image exists only in OSIRIS level 2 and 3 (CODMAC L3 and L4) images.
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Georeferencing Layers: In addition to the default objects (HEADER, HISTORY and IMAGE)
OSIRIS level 4 and level 4S (CODMAC L5) images contain the image objects of the 8
georeferencing layers. Details about these layers can be found in the “OSIRIS Georeferenced Data
Products” document [RD5].

4.1 PDS Label

The OSIRIS EDRs, RDRs and DDRs have an attached PDS label. A PDS label is object-oriented
and describes the objects in the data file. The PDS label contains keywords for product
identification. The label also contains descriptive information helpful to interpret or process the
data in the file.

PDS labels are written in Object Description Language (ODL) (see PDS specification [AD1]).
PDS label statements have the form:

keyword = value

The value of a statement is formatted according to the ODL standard and can extend over multiple
lines. Each line is terminated with a carriage return character (ASCII 13) and a line feed character

(ASCII 10) sequence.

Pointer statements with the following format are used to indicate the location of data objects in the
file:
~object = location

The carat character (*, also called a pointer) is followed by the name of the specific data object.
The location is the 1-based starting record number for the data object within the file. This record
number, when used with RECORD_TYPE and RECORD_BYTES, allows the user to find where
the object data starts within the file.

4.2 PDS Image Object

An IMAGE object is a two-dimensional array of values, all of the same type, each of which is
referred to as a sample. IMAGE objects are normally processed with special display tools to
produce a visual representation of the samples by assigning brightness levels or display colours to
the values. An IMAGE consists of a series of lines, each containing the same number of samples.

The required IMAGE keywords (Table 2) define the parameters for IMAGE objects:
LINES Number of lines in the image.
LINE SAMPLES Number of samples in each line.

SAMPLE BITS Number of bits in each individual
sample.

SAMPLE TYPE  Defines the sample data type.

Table 2: Required keywords for defining an IMAGE object

4.3 On-board image processing and compression

The OSIRIS flight software has the capability to compress the image data before transmission to
ground using a number of compression algorithms and filtering schemes. OSIRIS implements a
data segmentation scheme to decrease sensitivity to data loss during transmission. The
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segmentation scheme was changed with the update on 3 Dec 2006 from Telemetry Format 202 to
210.

4.3.1 Segmentation in Telemetry Format 202

An optional segmentation scheme of three stripes over the full width of the CCD was implemented.
Each of these blocks are processed and compressed individually. Only 58 out of 6827 images with
telemetry format 202 have been commanded with segmentation.

4.3.2 Segmentation in Telemetry Format 210

Each image is separated into segments with a maximum size of 512x512 pixels. Each of these
blocks are processed and compressed individually.

| . | (2047,2047)
1 ] 1
13 | 14 15 | 16
| i i
1 ] 1
"""" e
9 1 10 1 11 i 12
-------- R
I i I
5 ! 6 ! 7 ! 8
1 ] 1
1 ] [}
-------- R RR— —
| i i
1 i 2 E 3 i 4
(0.0) : i i

Figure 3: Example of the segmentation scheme used for an OSIRIS full frame image (2048x2048)
encoded using TELEMETRY_FORMAT_CODE = 210 (16 segments). Segments are specified in CCD
coordinate system in the SR_COMPRESSION group in the image header.

4.3.3 Compression and post-processing

All information about compression and post processing is found in the SR COMPRESSION group
in the OSIRIS image headers. Each member of this group is a vector containing an entry for each
image segment used to generate the final image. The segmentation boundaries can be found using
the SEGMENT [X, Y, W, H] members. The encoding algorithm can be found in the ENCODING
member. The supported encoding algorithms are listed in Table 3.

NONE No Compression.
SPIHT D24  SPIHT based compression used by the OSIRIS flight software prior to release
2.0.

SPIHT LIFT SPIHT compression with LIFT filtering.
SPIHT TAP  SPIHT compression with TAP filtering.
SQRT 16to8 Square rooting followed by 16 to 8 bit reduction.

PACKO9BIT  The image data has been compressed by chopping the data range at 9 bits
(meaning discarding the upper 7 bits).
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Table 3: Supported encoding algorithms for image compression

The effective compression ratio achieved by the encoder is stored in the COMPRESSION RATIO
member.

If the encoding step was performed without information loss then the LOSSLESS FLAG member
is TRUE otherwise it is set to FALSE. Please note that LOSSLESS FLAG only refers to the
encoding step. LOSSLESS FLAG can be TRUE even is a lossy filtering step has been performed.

To increase the quality of the SPIHT compressor OSIRIS also implement a pre-processing filtering
step. A square-root filtering step performing the transformation

Iout = +/1- gain
is available. If the square-root filter has been used the SQRT FILTER FLAG is set to TRUE and
the gain used for the transformation is written in SQRT FILTER GAIN.

5 Data structure for .FIT images

The OSIRIS images are stored as a standard FITs file, as described in the FITs v3.0 specification
[AD2], as a primary Header and Data Unit (HDU). Each image, independently from the processing
level, contains these two default data objects.

IMAGE HEADER: The image header is an ASCII header containing a subset of the PDS ancillary
information.

IMAGE DATA: The image data contains the actual CCD image data from the exposure. Pixels
with the value 0 are used to indicate lost data (lost packets).

5.1 FITs Attached Label (Image Header)

The OSIRIS EDRs and RDRs have an attached FITs label. For OSIRIS DDRs (level 4, CODMAC
L5) no .FIT images are produced. A FITs label contains keywords for product identification. The
label also contains some descriptive information needed to interpret or process the data in the file.

FITs labels are to conform to the FITS v3.0 specification [AD2]. FITs label statements have the
form of "keyword = value".

5.2 FITs Image Data

The IMAGE data is a two-dimensional array of values, all of the same type, each of which is
referred to as a sample. IMAGE data is normally processed with special display tools to produce
a visual representation of the samples by assigning brightness levels or display colours to the
values. The IMAGE consists of a series of lines, each containing the same number of samples.

The following required FITS keywords (Table 4) define the parameters for IMAGE data:

NAXISI number of columns in the image
(samples per line)

NAXIS2 number of rows (lines) in the image

BITPIX number of bits in each individual sample

BSCALE/ BZERO: defines the sample data

Table 4 Required keywords for defining IMAGE data
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5.3 Detached PDS Label

In order to provide a PDS compatible delivery, every FITs image and every JPEG browse product
delivered to PSA has a detached PDS label, containing all the relevant information present in the
PDS image header. The detached label is described in Sec. 11.2.

More detailed information about the FITS Specification can be found in:
FITS Support Office -- "Definition of the Flexible Image Transport System" [AD2]
http://fits.gsfc.nasa.gov/iaufwg/
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6 File Naming Convention

6.1 The OSIRIS archive filename convention

The OSIRIS image files as archived in the project internal archive (please note: NOT the PDS

archive) use the following filename convention:

CCC_ “MM-
Field
CCC

MM
HH
MM
SS

UuuU

FF

NNNNNNNNNN

THH.MM.SS.UUUZ_FF

Description

Either: NAC (Narrow Angle Camera) OR WAC (Wide Angle Camera)

The year of acquisition

The month of acquisition

The day of acquisition

The letter T (stands for “Time”)
The hour of acquisition

The minute of acquisition

The second of acquisition

The millisecond of acquisition
The letter Z

The image file type:

ID: Image Data (normal images)

EF: Image data using enlarged frame

TH: Thumbnail version

PA: Amplifier A pre pixels (calibration data)
PB: Amplifier B pre pixels (calibration data)
OL: Overclocked lines (calibration data)

GS: Ghost Image

SY: Synthetic Image

The OSIRIS processing level of the image
OSIRIS Level 1: the transfer ID!

OSIRIS Level 2+: the OSIRIS processing sub-level of the image (see Sect. 0

for the definition of levels)

A ten digit user defined image ID number (specified by the user when writing

the command timeline)

The letter F (stands for “Filter”)

The position index of the filter wheel #1
The position index of the filter wheel #2
The file extension: IMG, FIT, JPG

_ NNNNNNNNNN_FA

Table 5: OSIRIS data file filename elements

Note! The filename contains an approximate time of acquisition. This time value is only used to
uniquely identify the image and should not be used for any calculation needing high precision. The

! The transfer ID is 0 by default and incremented when an image has been transferred multiple times from the
spacecraft. Higher level products are always created from the raw data (OSIRIS level 1 (CODMAC L2)) with the

highest transfer ID.
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time value in the filename has not been corrected for on-board clock drift and leap seconds. The
best possible knowledge about the time of acquisition can be found in the header label
START TIME (in .IMG images) and F TSTART (in .FIT images).

6.2 The PDS archive filename convention
The OSIRIS image files as archived in the PDS use the following filename convention:

C
Field

MM

HH
MM
SS
uuu
FF

MMDDTHHMMSSUUUFFLIFA

Description

Either: N (Narrow Angle Camera) OR W (Wide Angle Camera)
The year of acquisition

The month of acquisition

The day of acquisition

The letter T (stands for “Time”)

The hour of acquisition

The minute of acquisition

The second of acquisition

The millisecond of acquisition

The image file type:

ID: Image Data (normal images)

EF: Image data using enlarged frame

TH: Thumbnail version

PA: Amplifier A pre pixels (calibration data)
PB: Amplifier B pre pixels (calibration data)
OL: Overclocked lines (calibration data)
GS: Ghost Image

SY: Synthetic Image

The CODMAC processing level of the image

CODMAC Level 2: the transfer ID?
CODMAC Level 3+: the OSIRIS processing sub-level of the image (see Sect.
0 for the definition of levels)

The letter F (stands for “Filter”)

The position index of the filter wheel #1
The position index of the filter wheel #2
The file extension: IMG, FIT, JPG

Table 6: OSIRIS data file filename elements

Note! The filename contains an approximate time of acquisition. This time value is only used to
uniquely identify the image and should not be used for any calculation needing high precision. The
time value in the filename has not been corrected for on-board clock drift and leap seconds. The

2 The transfer ID is 0 by default and incremented when an image has been transferred multiple times from the
spacecraft. Higher level products are always created from the raw data (OSIRIS Level 1 (CODMAC L2)) with the

highest transfer ID.
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best possible knowledge about the time of acquisition can be found in the header label
START TIME (in .IMG images) and F TSTART (in .FIT images).

7 Coordinate Systems

There are a number of coordinate systems relevant to the interpretation of OSIRIS data. These
coordinate systems can be separated into two groups: (a) pixel coordinate systems referring
directly to the CCD and (b) inertial coordinate systems referring to the spacecraft and viewing

geometry.
7.1 CCD Coordinate Frames

7.1.1 Optical CCD Coordinate Frame
In the CCD coordinate frame, pixel (0, 0) is always the closest pixel to amplifier A, independently
from which amplifier is used (see Figure 4).

The first pixel to be read-out is the closest to the used amplifier. The on board software re-arranges
each line as if the CCD would have been read out through amplifier A. In this way, the first pixel
in the image corresponds always to pixel (0, 0).

1024px | 1024 px

|
|
|

B | b
0 |
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Pixel (0,0)
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Amplifier A v V.o & Amplifier B
G Y
<> . . <>
2+48 px Serial register 48+2 px
2048 px

Figure 4: CCD array as seen by the science beam. CCD and S/C coordinate systems are shown

Lines are parallel to the serial register. The line numbers increase with distance from the serial
register. Samples are perpendicular to the serial register. The sample numbers increase with
distance from the edge of the CCD that contains read-out amplifier A. The optical CCD coordinate
frame is the default CCD coordinate frame if not otherwise specified.

7.1.2 Electrical CCD Coordinate Frame

The electrical CCD coordinate system has its X- and Y- axes parallel to the sample and line axes
of the optical CCD coordinate system, respectively. Its origin varies depending on the read-out
amplifier being used, with pixel (0,0) being the pixel closest to the amplifier in use. Therefore, the
electrical CCD coordinate system is identical to the optical one when amplifier A or both
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amplifiers (A and B) are used. When amplifier B is used, which is the case of most comet
observations, the direction of the X-axis of the electrical CCD coordinate system is reversed
relative to that of the optical coordinate system, meaning that pixel (0,0) of the electrical frame is
at pixel (2048,0) of the optical frame.

7.2 Inertial Coordinate Frames

7.2.1 Standard Rosetta orientation

To display the images in the “standard Rosetta orientation” as most of the Rosetta products and
tools (NAVCAM, 3DTool, MAPPS):

e  WAC images have pixel (0,0) in the bottom right corner, the line number increases from
bottom to top and the sample number increases from right to left (Figure 5, left).

e NAC images have pixel (0,0) in the bottom left corner, the line number increases from
bottom to top and the sample number increases from left to right (Figure 5, right).

The direction in which the line number and the sample number increases is stored in the PDS
header keywords SAMPLE DISPLAY DIRECTION and LINE DISPLAY DIRECTION,
respectively. To display the images in the standard Rosetta orientation, an additional 180° rotation
has to be applied to both NAC and WAC images.

A A
3 3 X
+Xs,c
= = +Zs)c
WAC f.g NAC 15’ ®

a =

= =

8 8

o =)

3 3

+Ysc
(0,0) (0,0)
sample disp. direction sample disp. direction -

Figure 5: WAC and NAC images rotated into standard Rosetta orientation

In this orientation, the spacecraft +X axis is up and the spacecraft +Y axis to the right, meaning
that the Sun is up in most images.

7.2.2 Rosetta spacecraft coordinate frame

The Rosetta spacecraft coordinate frame (S/C-COORDS) is defined with the +Z axis which is the
nominal pointing of remote sensing instruments (orthogonal to the payload plane). The +Y axis is
oriented along the solar panels and the +X is orthogonal to the high gain antenna mounting panel.

The Rosetta spacecraft coordinate frame can be addressing in the SPICE system using the
coordinate frame alias “ROS_SPACECRAFT”.

The OSIRIS cameras are mounted on the —X panel, looking nearly parallel along the +Z axis.
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Payload
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Figure 6: The Rosetta spacecraft coordinate frame (S/C-COORDS) definition
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8 Product Generation

Products are generated following the process which is described in “Science Archive Interface
Control Document” [RDI1] and in the “OSIRIS Calibration Pipeline OsiCalliope” document
[RD2].

8.1 OSIRIS Level 1 (CODMAC L2; EDR)

OSIRIS level 1 (EDR; CODMAC L2) data is generated from the telemetry data, by OsiTrap,
following the generation of engineering data. OSIRIS level 1 (CODMAC L2) data includes raw
image data, and a calibrated header. Pre-pixel and overclocked lines data, if they were present in
the raw telemetry data, are also written into separate IMAGE objects.

8.2 OSIRIS Level 2 (CODMAC L3; RDR)

OSIRIS level 2 (RDR; CODMAC L3) data is generated by OsiCalliope, starting from OSIRIS
level 1 (CODMAC L2) data, and performing the following calibration steps:

1. IMAGE data is copied.
Conversion of IMAGE data to “double” format.
Correction of the tandem ADC offset and gain.
Subtraction of bias.

Flat fielding using laboratory flat field images

Removal of bad pixels and bad columns.

2
3
4
5
6.  Flat fielding using spectral flat field images
7
8.  Normalization to exposure time.

9

Conversion to radiometric units (absolute calibration).

10. Generate sigma map and quality map.

Table 7: Steps performed during calibration of OSIRIS level 2 (RDR; CODMAC L3) data products

As each step is performed, the PROCESSING FLAGS group in the PDS header is updated,
indicating which steps have been performed. Additional information can also be found in the
relevant HISTORY object. Calibration is described in more detail in “OSIRIS Calibration Pipeline
OsiCalliope” [RD2].OSIRIS Level 3 (CODMAC L4; RDR)

OSIRIS level 3 (RDR; CODMAC L4) data is generated by OsiCalliope starting from calibrated
OSIRIS level 2 (CODMAC L3) data, and applying the geometric distortion and boresight
corrections (resampling).

Both the NAC and WAC optical layouts are off-axis mirror systems, which provide high
transmittance over the UV-VIS-NIR spectral bands and a chromatic aberration free, near
diffraction limited performance. However, this asymmetric optical setup has a significant
geometrical distortion which must be corrected.

Both cameras are equipped with a set of band-pass filters in the optical path. Material dispersion,
manufacturing and mounting tolerances of the filters introduce a boresight shift. Temperature
variations of the spacecraft structure and of the camera mounting also introduce a boresight shift.
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The image distortion and the boresight shift are corrected by resampling the image following the
method described in RD2.

Distortion corrected and boresight corrected OSIRIS level 3 (CODMAC L4) images have the
processing flag DISTORTION CORRECTION FLAG set to TRUE. The geometric distortion
and boresight correction is described in more detail in “OSIRIS Calibration Pipeline OsiCalliope”
[RD2]. Distortion corrected images in OSIRIS level 3 (CODMAC L4) and all sub-levels are
provided in a cropped version (ID) with the same pixel size as OSIRIS level 2 (CODMAC L3) of
the same image as well as in an extended frame (EF) version were no pixels are cropped (see
RD2)).

8.3 OSIRIS Level 3B (CODMAC L4, reflectance)

OSIRIS level 3B (CODMAC L4, reflectance) data are radiometric calibrated, geometric distortion
and boresight corrected (resampled) images in reflectance units. OSIRIS level 3B (CODMAC L4,
reflectance) images have the processing flag REFLECTIVITY NORMALIZATION FLAG set
to TRUE. How this data level is generated is described in detail in “OSIRIS Calibration Pipeline
OsiCalliope” [RD2].

8.4 OSIRIS Level 3C (CODMAC L4, straylight)

OSIRIS level 3C (CODMAC 4, straylight) data are solar stray light corrected, radiometric
calibrated, geometric distortion and boresight corrected (resampled) images in radiance units.
OSIRIS level 3C (CODMAC 4, straylight) images have the processing flag
OUTFIELD STRAYLIGHT CORRECTION FLAG set to TRUE. How this data level is
generated is described in detail in “OSIRIS Calibration Pipeline OsiCalliope” [RD2].

8.5 OSIRIS Level 3D (CODMAC L4, straylight/reflectance)
OSIRIS level 3D (CODMAC L4, straylight/reflectance) data are solar stray light corrected,

radiometric calibrated, geometric distortion and boresight corrected (resampled) images in
reflectance units.

OSIRIS level 3D (CODMAC L4, straylight/reflectance) 1images have the
processing flag OUTFIELD STRAYLIGHT CORRECTION FLAG and the
REFLECTIVITY NORMALIZATION FLAG set to TRUE. How this data level is generated is
described in detail in “OSIRIS Calibration Pipeline OsiCalliope” [RD2].

8.6 OSIRIS Level 3E (CODMAC L4, in-field straylight)

OSIRIS level 3E (CODMAC 4, in-field straylight) data are solar stray light corrected, in-field
straylight corrected, radiometric calibrated, geometric distortion and boresight corrected
(resampled) images in radiance units.

OSIRIS level 3E (CODMAC 4, in-field straylight) images have the processing flag
INFIELD _STRAYLIGHT CORRECTION_FLAG set to TRUE. How this data level is generated
is described in detail in “OSIRIS Calibration Pipeline OsiCalliope” [RD2].

8.7 OSIRIS Level 3F (CODMAC L4, in-field straylight/reflectance)

OSIRIS level 3F (CODMAC L4, in-field straylight/reflectance) data are solar stray light corrected,
in-field straylight corrected, radiometric calibrated, geometric distortion and boresight corrected
(resampled) images in reflectance units.
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OSIRIS level 3F (CODMAC L4, in-field straylight/reflectance) images have the
processing flag INFIELD STRAYLIGHT CORRECTION FLAG and the
REFLECTIVITY NORMALIZATION FLAG set to TRUE. How this data level is generated is
described in detail in “OSIRIS Calibration Pipeline OsiCalliope” [RD2].

8.8 OSIRIS Level 4 and Level 4S (CODMAC L5; DDR)

OSIRIS level 4 and level 4S (CODMAC L5) data are .IMG files with 9 layers. The first layer is
the OSIRIS level 3 (CODMAC L4) radiometric calibrated and geometric distortion and boresight
corrected (resampled) image data. The other 8 layers are georeferencing layers, containing pixel-
precise information on distance, emission angle, incidence angle, phase angle, (shape model) facet
index, and x/y/z coordinates. How this data level is generated is described in detail in “OSIRIS
Georeferenced Data Products” document [RD5] and in the “OSIRIS Calibration Pipeline
OsiCalliope” [RD2]. OSIRIS level 4 (CODMAC L5S) is provided only in the standard frame (ID)
of 2048 x 2048 px size, while OSIRIS level 4S (CODMAC L5) data is also provided in the
enlarged frame size (EF).

8.9 Conversion to FITs Format

To create FITs files, the PDS files are converted by making a copy of the IMAGE data, and
converting the header into FITs format (see Sec. 5).

8.10 Conversion to JPEG Format

8.10.1 Level of images created

The JPEG images are created for OSIRIS level 1 to 4 (CODMAC L2 to LS5), directly from the
corresponding levels of PDS images (i.e. from the .IMG files). For the deliveries to PSA, these are
used as browse products [RD1].

8.10.2 Scaling

The intensity scaling of the images is done using a £2.5 sigma clipping on the full image around
the average of the pixel intensity of an image, excluding values below zero. If M is the arithmetic
average of all pixels and ¢ the standard deviation of the distribution around the average, the image
is linearly scaled from M - 2.5¢ (translated into JPEG grey value 0) to M + 2.56 (translated into
JPEG grey value 255). If M - 2.5 is smaller than zero, the image will be linearly scaled from 0 to
M + 2.56. The final image is in 8 bit grayscale although it is stored as a 32 bit colour image.

8.10.3 Orientation

The images are stored in the “standard Rosetta orientation” (see Sec. 7.2.1) as most of the Rosetta
products and tools (NAVCAM, 3DTool, MAPPS).

8.10.4 Resizing
JPEG images are provided in the original size.

8.10.5 Compression
Standard JPEG compression with quality factor 75.

8.10.6 Header
There is no header associated with the JPEG images.
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8.10.7 Detached PDS Label

In order to provide a PDS compatible delivery, every JPEG image delivered to PSA has a detached
PDS label described in Section 12.
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9 The OSIRIS Labels for .IMG files

The header keywords of all OSIRIS .IMG images are identical except for pointers, independently from the processing level. The content of certain
header keywords is updated according to the processing level.

9.1 System
Label Group Namespace Datatype Unit Description Source
PDS VERSION ID Label PDS version identifier. Fixed
LABEL REVISION NOTE String PDS label set version. This | Fixed
value represents the version of
this document.
RECORD_TYPE Label PDS System Label. Fixed
RECORD BYTES Integer Number of bytes in a record | OSITRAP
block.
FILE RECORDS Integer Number of records in the file. OSITRAP
LABEL RECORDS Integer Number of records in the PDS | OSITRAP
label header.
FILE NAME String Original filename. OSITRAP
~"IMAGE Pointer Position of the image data | OSITRAP
within the file (in records).
AHISTORY Pointer Position of the HISTORY data | OSITRAP
within the file (in records).
"PA_IMAGE Pointer Position of the A amplifier Pre- | OSITRAP
pixel image data (in records).
Note: refer to Table 1 for the
existence of this pointer
“"PB_IMAGE Pointer Position of the B amplifier Pre- | OSITRAP
pixel image data (in records).
Note: refer to Table 1 for the
existence of this pointer
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~OL_IMAGE

Pointer

Position of the Overclocked
Lines image data acquired by
continuing clocking out the
CCD after all the physical
pixels have been read (in
records).

Note: refer to Table 1 for the
existence of this pointer

OSITRAP

AOL_A_IMAGE

Pointer

Position of the second
OL IMAGE in case two
frames containing Overclocked
Lines have been stored in the
data stream (in records).

Note: refer to Table 1 for the
existence of this pointer

OSITRAP

"BLADE1_PULSE_ARRAY

Pointer

Position of the shutter blade 1
position encoder data within
the file (in records).

Note: refer to Table 1 for the
existence of this pointer

OSITRAP

"BLADE2 PULSE ARRAY

Pointer

Position of the shutter blade 2
position encoder data within
the file (in records).

Note: refer to Table 1 for the
existence of this pointer

OSITRAP

"SIGMA_MAP_IMAGE

Pointer

Position of the SIGMA_MAP
data within the file (in records).

Note: refer to Table 1 for the
existence of this pointer

OSICALLIOPE

"QUALITY_MAP_IMAGE

Pointer

Position of the
QUALITY_MAP data within
the file (in records).

Note: refer to Table 1 for the
existence of this pointer

OSICALLIOPE
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"DISTANCE_IMAGE

Pointer

Position of the distance data
within the file (in records).

Note: refer to Table 1 for the
existence of this pointer

OSICALLIOPE

~"EMISSION_ANGLE IMAGE

Pointer

Position of the emission angle
data within the file (in records).

Note: refer to Table 1 for the
existence of this pointer

OSICALLIOPE

AINCIDENCE_ANGLE _IMAGE

Pointer

Position of the incidence angle
data within the file (in records).

Note: refer to Table 1 for the
existence of this pointer

OSICALLIOPE

"PHASE ANGLE IMAGE

Pointer

Position of the phase angle data
within the file (in records).

Note: refer to Table 1 for the
existence of this pointer

OSICALLIOPE

"FACET_INDEX IMAGE

Pointer

Position of the shape model
facet index data within the file
(in records).

Note: refer to Table 1 for the
existence of this pointer

OSICALLIOPE

ACOORDINATE_X_IMAGE

Pointer

Position of the x coordinate
data within the file (in records).

Note: refer to Table 1 for the
existence of this pointer

OSICALLIOPE

ACOORDINATE Y IMAGE

Pointer

Position of the y coordinate
data within the file (in records).

Note: refer to Table 1 for the
existence of this pointer

OSICALLIOPE
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~COORDINATE Z IMAGE Pointer Position of the z coordinate | OSICALLIOPE
data within the file (in records).
Note: refer to Table 1 for the
existence of this pointer
9.2 Software
Label Group Namespace Datatype Unit Description Source
SOFTWARE DESC String Description of the software that | OSITRAP
generated the PDS file. OSICALLIOPE
SOFTWARE LICENSE TYPE String Licensing  category under | OSITRAP
which this software falls. OSICALLIOPE
SOFTWARE ID String Short-hand notation for the | OSITRAP
software name. OSICALLIOPE
SOFTWARE NAME String Name of the data processing | OSITRAP
software. OSICALLIOPE
SOFTWARE_VERSION ID String Version of the data processing | OSITRAP
software. OSICALLIOPE
SOFTWARE RELEASE DATE String Release date of the data | OSITRAP
processing software. OSICALLIOPE
ROSETTA:TELEMETRY_FORMAT CODE ROSETTA String Version of the format of the | OSITRAP
telemetry packets.
9.3 Mission Identification
Label Group Namespace Datatype Unit Description Source
INSTRUMENT_HOST _ID String ID of the instrument host. Fixed
INSTRUMENT_HOST_NAME String Name of the instrument host. Fixed
MISSION_ID String ID of mission. Fixed
MISSION_NAME String Name of mission. Fixed
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MISSION PHASE NAME String Mission phase name as specified by | Image
the ESA archive conventions | converter
document . See [RO-EST-TN-3372
10/1].
9.4 Instrument Description
Label Group Namespace Datatype Unit Description Source
INSTRUMENT ID String ID of the instrument. Either | TM
OSINAC or OSIWAC
INSTRUMENT NAME String Name of the instrument. TM/Fixed
INSTRUMENT TYPE String Short description of the instrument. | TM/Fixed
DETECTOR_DESC String Description of the detector system. Fixed
DETECTOR_PIXEL WIDTH Float micron Width of a single pixel. Fixed
DETECTOR_PIXEL HEIGHT Float micron Height of a single pixel. Fixed
DETECTOR _TYPE String Type of detector. Fixed
DETECTOR _ID String ID of detector. TM/Fixed
DETECTOR_TEMPERATURE Float K Temperature of the CCD detector in | TM
Kelvin, as read out by the CRB
electronics. Same as
ROSETTA:CAMERA_ TCCD.
ELEVATION FOV Float deg Full Field Of View of the instrument | Fixed
in elevation in degrees.
AZIMUTH_FOV Float deg Full Field Of View of the instrument | Fixed
in azimuth in degrees.
ROSETTA:VERTICAL RESOLUTION ROSETTA Float rad IFOV of instrument in rad, vertical | Fixed
in Rosetta standard orientation
(along Rosetta X axis).
ROSETTA:HORIZONTAL _RESOLUTION ROSETTA Float rad IFOV  of instrument in rad, | Fixed
horizontal in Rosetta standard
orientation (along Rosetta Y axis).
TELESCOPE_F NUMBER Float Telescope F number. Fixed
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ROSETTA:VERTICAL FOCAL_LENGTH

ROSETTA

Float

Telescope focal length, vertical in
Rosetta standard orientation (along
Rosetta X axis).

Fixed

ROSETTA:HORIZONTAL FOCAL LENGTH

ROSETTA

Float

Telescope focal length, horizontal in
Rosetta standard orientation (along
Rosetta Y axis).

Fixed

ROSETTA:OSIRIS BORESIGHT COORDINATES

ROSETTA

Float

deg Boresight offset of the FIRST LINE

and FIRST LINE _SAMPLE (in
degrees) with respect to the camera
boresight in the frame defined by the
reading directions, specified in the
LINE DISPLAY DIRECTION and

SAMPLE DISPLAY DIRECTION
keywords provided in the image
header

OsiCalliope

9.5 Image Identification

Label

Group

Namespace | Datatype

Unit

Description

Source

IMAGE_ID

Integer

User defined image ID number.

™

ROSETTA:PROCESSING_ID

ROSETTA Integer

The OSIRIS DPU has the capability to make
multiple transfers of the same set of images
data (the image can, for example, be first
transferred as a highly compressed thumbnail
image for quick look purposes followed later
by a transfer of the same pixel data as a less
compressed version).

The value of the PROCESSING _ID is unique
for each transfer.

™

IMAGE OBSERVATION TYPE

String

Type of observation:

REGULAR for normal observations
BIAS for 0 sec dark exposures
DARK for > 0 sec dark exposures

™




<

Reference: RO-RIS-MPAE-ID-023

OSI RIS Issue: 2 Rev.: -
Date: 20 Dec 2021
Page: 35

EXPOSURE TYPE String Type of exposure: ™
AUTO for auto exposures
MANUAL for manual exposures

PRODUCT_ID String Permanent, unique identifier assigned to a | OSITRAP
data product by its producer. OSICALLIOPE

PRODUCT TYPE String 1D of data product: EDR, | Fixed
RDR, or DDR.

PRODUCT_VERSION_ID String Release version of product. OSITRAP

OSICALLIOPE

PRODUCER_INSTITUTION NAME String Name of the institution that produced the data | Fixed
product.

PRODUCER_FULL NAME String Name of person that generated the data | Fixed
product.

PRODUCER _ID String ID of institution that generated the data | Fixed
product.

MEDIUM_TYPE String The MEDIUM_TYPE element identifies the Fixed
physical storage medium for a data volume.

PUBLICATION DATE Date The PUBLICATION DATE element | Fixed
provides the date when a published item, such
as a document or a compact disc, was issued.

VOLUME FORMAT Sting The logical format used in writing a data Fixed
volume, such as ANSI, TAR, or BACKUP
for tape volumes and ISO-9660, HIGH-
SIERRA, for CD-ROM volumes.

VOLUME_ID String Unique identifier for a data volume. Fixed

VOLUME_NAME String Name of a data volume. In most cases the Fixed
VOLUME_NAME is more specific than the
VOLUME_SET_NAME.

VOLUME_SERIES NAME String Full, formal name that describes a broad Fixed
categorization of data products or data sets
related to a planetary body or a research
campaign (e.g. International Halley Watch).
A volume series consists of one or more
volume sets that represent data from one or
more missions or campaigns.
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VOLUME_SET NAME

String

Full, formal name of one or more data
volumes containing a single data set or a
collection of related data sets. Volume sets
are normally considered as a single orderable
entity.

Fixed

VOLUME_SET _ID

String

Identifies a data volume or a set of volumes.
Volume sets are normally considered as a
single orderable entity.

Fixed

VOLUME_VERSION_ID

String

Identifies the version of a data volume. All
original volumes should use a
VOLUME_VERSION_ID of 'Version 1'.
Versions are used when data products are
remade due to errors or limitations in the
original volumes (test volumes, for example),
and the new version makes the previous
volume obsolete.

Enhancements or revisions to data products
which constitute alternate data products
should be assigned a unique volume id, not a
new version id.

Fixed

VOLUMES

String

Number of physical data volumes contained
in a volume set.

Fixed

DATA_SET ID

String

ID of the PDS dataset to which the data
product belongs.

Fixed

DATA_SET NAME

String

Description of the dataset to which the data
product belongs.

Fixed

PROCESSING _LEVEL_ID

String

Processing level according to Sect. 0.
OSIRIS level for internal products,
CODMAC levels for data delivered to PSA.

TIMGAD

PROCESSING_LEVEL DESC

String

Description of the processing level.

OSITRAP
OSICALLIOPE
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DATA QUALITY ID String List of 0 and 1 to specify the quality of the OSITRAP
image. Zeroes mean that the data are good, OSICALLIOPE
and a one means that the data are affected by
this particular issue. The meaning of the
individual entries from right to left are:

1: affected by shutter error (additional
information in [RD2]).

2: contains missing packets.

3: header created with insufficient data.

4: shutter backtravel opening (curtain)
(additional information in [RD6]).

5: shutter backtravel opening (ballistic dual)
(additional information in [RD6]).

6: first lines are dark (additional information
in [RD6])).

7: affected by onboard software failure.

Note that the field is 16 characters in total to
allow for possible extensions in future, but
not all digits are used. Any unused digit is set
to 0.

e.g, 0000000000000010 means that the
image contains missing packets,
0000000000010001 means that the image is
affect by shutter error AND by dual ballistic
backtravel opening.
DATA_QUALITY_DESC String Description of DATA_QUALITY_ID. Fixed

9.6 Time Identification

Unless specified otherwise, all time identifiers are expressed in the Coordinated Universal Time system (UTC). Information about the leap seconds
and the drifts in the spacecraft clock are extracted from the corresponding kernels as referenced in SPACE_FILE NAME.

Label Group Namespace Datatype Unit Description Source

PRODUCT_CREATION_TIME Time UTC Time when the data product was | OSITRAP
generated in UTC. OSICALLIOPE
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START_TIME

Time

UTC

Start of the exposure in UTC.

Please note that the value stored in
START TIME is the most precise
time known at the time of file
generation.

The START TIME has been
corrected for on board clock drift
and leap seconds.

For images in
SHUTTER_OPERATION MODE
= BALLISTIC STACKED, the
value stored in START TIME is
corrected to account for the
sequence execution duration. For
details see the exposure time
correction document [RD7].

TM/SPICE

STOP_TIME

Time

UTC

End of image exposure in UTC.

For images in
SHUTTER OPERATION MODE
= BALLISTIC STACKED, the
value stored in STOP TIME is
corrected to account for the
sequence execution duration. For
details see the exposure time
correction document [RD7].

TM/SPICE

SPACECRAFT _CLOCK_START COUNT

SCLK

S/C
clock
count

Start of the exposure in raw
spacecraft clock count.
Format:

<reset>/<high count>.low count>

™

SPACECRAFT CLOCK_STOP_COUNT

SCLK

S/C
clock
count

Start of image readout in raw
spacecraft clock count.
Format:

<reset>/<high count>.<low count>

™
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9.7 Geometry
Label Group Namespace Datatype | Unit | Description Source
NOTE String Notes on the “GEOMETRY” section | Fixed
TARGET NAME String Name of the observation target, PSA- | OSITRAP
compliant. Refer to TARGETS.CAT
for a complete list of targets.
ROSETTA:SPICE TARGET NAME ROSETTA String Name of the observation target NAIF- | OSITRAP
compliant.
TARGET TYPE String Type of target. PSA-compliant. Refer | OSITRAP
to TARGETS.CAT for a complete list
of targets.
SC SUN POSITION VECTOR 3-vector km Vector from the S/C to the sun (X, Y, | SPICE
Z) in J2000.
The vector is light-time and stellar
aberration corrected.
SPACECRAFT SOLAR_DISTANCE Float km Spacecraft distance from the Sun. SPICE
SOLAR _ELONGATION Float deg Angle between a vector from the S/C | SPICE
to the sun and the camera boresight
(approximately the S/C +Z axis).
RIGHT ASCENSION Float deg The right ascension of the | SPICE
(NAC or WAC) camera pointing
(boresight) in the J2000 inertial frame.
DECLINATION Float deg | The declination of the | SPICE
(NAC or WAC) camera pointing
(boresight) in the J2000 inertial frame.
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NORTH_AZIMUTH

Float

deg

Value of the angle between a line from
the image centre to the celestial north
pole and a reference line in the image
plane. The reference line is a
horizontal line from the image centre
to the middle right edge of the image.
The angle increases in the clockwise
direction. The image is assumed to be
displayed using the PDS header
keywords
SAMPLE_DISPLAY_DIRECTION
and LINE_DISPLAY_ DIRECTION
(see Sec.7.1) such that -Ysc points to
the right.

SPICE

SC TARGET POSITION VECTOR

Float
vector

3

km

If solar system object this field
contains the vector from the S/C to the
target object in the J2000 inertial
frame. The vector is light-time
corrected.

SPICE

SC TARGET VELOCITY VECTOR

Float
vector

3

m/s

Velocity vector of the target object
relative to the S/C in J2000 inertial
frame.

SPICE

TARGET_CENTER_DISTANCE

Float

km

Distance between the S/C and the
centre of the target object.

See note below this table for technical
details.

SPICE

SPACECRAFT ALTITUDE

Float

km

Distance between the S/C and the sub-
spacecraft point. The sub-spacecraft is
calculated as the interception point of
the S/C and the centre of the target
body.

See note below this table for technical
details.

SPICE
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SUB_SPACECRAFT_LATITUDE

Float

deg

Latitude of the sub-spacecraft point on
the target object.

See note below this table for technical
details.

SPICE

SUB_SPACECRAFT LONGITUDE

Float

deg

Longitude of the sub-spacecraft point
on the target body

See note below this table for technical
details.

SPICE

SUB_SOLAR_LATITUDE

Float

deg

Latitude of the subsolar point. The
subsolar point is that point on a body's
reference surface where a line from
the body center to the sun center
intersects that surface.

See note below this table for technical
details.

SPICE

SUB_SOLAR_LONGITUDE

Float

deg

Longitude of the subsolar point. The
subsolar point is that point on a body's
reference surface where a line from
the body center to the sun center
intersects that surface.

See note below this table for technical
details.

SPICE

PHASE_ANGLE

Float

deg

Angle between the boresight direction
and direction from the Sun to the S/C
Note that the phase angle is calculated
as: PHASE ANGLE = 180° -
SOLAR ELONGATION.

SPICE

SPICE FILE NAME

String
vector

List of the SPICE kernels used to
generate the geometry information in
the label.

The order of the list is identical to the
loading order into SPICE.

OSITRAP
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Note: For complex-shape bodies like 67P, geometric values can be computed with respect to an ellipsoid or to the actual shape. The shape kernel
provided under SPICE FILE NAME determines which one is used. The same principle applies to the rotational state of the body, which can be
modelled in a number of different ways. The planetary and frame kernels determine which model is used.

9.7.1 SC_COORDINATE_SYSTEM

Label Group Namespace Datatype Unit | Description Source

COORDINATE SYSTEM NAME SC_COORDINATE SYSTEM Name of the S/C coordinate | SPICE
system.

ORIGIN_OFFSET VECTOR SC_COORDINATE SYSTEM 3-vector km Vector in J2000 from the | SPICE

origin of the Sun-centred
J2000 coordinate system to
the origin of the S/C
coordinate system.

ORIGIN_ROTATION QUATERNION SC_COORDINATE _SYSTEM 4-vector Rotation  quaternion  for | SPICE
transforming from J2000 to
the Rosetta spacecraft
coordinate system.
The quaternion is stored
using the SPICE quaternion
convention which is

[cos(a/2),
nx sin(a/2),
ny sin(a/2),
nz sin(a/2)]
QUATERNION_DESC SC_COORDINATE_SYSTEM Description of the quaternion. | Fixed
REFERENCE _COORD_SYSTEM_NAME SC_COORDINATE_SYSTEM Name of the reference | Fixed
coordinate system.
Always J2000.
9.7.2 CAMERA_COORDINATE_SYSTEM
Label Group Namespace Datatype Unit | Description Source
COORDINATE SYSTEM NAME CAMERA COORDINATE SYSTEM Name of the camera | SPICE

coordinate system.
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ORIGIN _OFFSET VECTOR

CAMERA_COORDINATE_SYSTEM

3-vector

km

Vector in the S/C coordinate
system from the origin of the
S/C coordinate system to the
origin of the camera
coordinate system.

SPICE

ORIGIN_ROTATION_QUATERNION

CAMERA COORDINATE SYSTEM

4-vector

Rotation  quaternion  for
transforming  from  S/C
reference frame to the camera
reference frame.
The quaternion is stored
using the SPICE quaternion
convention which is

[cos(a/2),

nx sin(a/2),
ny sin(a/2),
nz sin(a/2)]

SPICE

QUATERNION_DESC

CAMERA_COORDINATE_SYSTEM

Description of the quaternion.

Fixed

REFERENCE_COORD_SYSTEM_NAME

CAMERA_COORDINATE_SYSTEM

Name of the reference
coordinate system.

Fixed

9.8 Point of Interest

Label

Group

Namespace

Datatype

Unit

Description

Source
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ROSETTA:POINT_OF_INTEREST

IMAGE_POI

ROSETTA

String

A text description of the
point of interest represented
by the intercept point.

“IMAGE_CENTER”: The
POI represents the intercept
of the target surface with the
camera boresight vector.
This type of POI is
calculated by the Image
Converter

“IMAGE_PIXEL”: The POI
represents the intercept of
the target surface with the
spacecraft centre to target
centre vector. This type of
POI is calculated by
OsiCalliope for CODMAC
level 3 images and higher.

OSITRAP
OSICALLIOPE

ROSETTA:IMAGE_POI_PIXEL

IMAGE_POI

ROSETTA

Integer

Pixel coordinates in CCD
coordinate system of the
point of interest.

OSITRAP
OSICALLIOPE

ROSETTA:COORDINATE SYSTEM

IMAGE POI

ROSETTA

String

Full name of the coordinate
system to which the state
vectors are referenced.

OSITRAP
OSICALLIOPE

ROSETTA:SURFACE_INTERCEPT DISTANCE

IMAGE_POI

ROSETTA

Float

km

Distance from the spacecraft
to the point of interest.

OSITRAP
OSICALLIOPE

ROSETTA:SURF_INT CART COORD

IMAGE_POI

ROSETTA

Float vector

km

The intercept point on the
body surface, expressed as a
X, Y, Z vector from the
centre of the body.

OSITRAP
OSICALLIOPE

9.9 Science Activity

Label

Group

Namespace

Datatype

Unit

Description

Source
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ROSETTA:MISSION PHASE SCIENCE_ACTIVITY ROSETTA String Identifier of a mission phase | OSITRAP
(details in RD4).
ROSETTA:RATIONALE DESC SCIENCE_ACTIVITY ROSETTA String General scientific purpose the | OSITRAP
data product was acquired for
(details in RD4).
ROSETTA:OPERATIONAL ACTIVITY SCIENCE_ACTIVITY ROSETTA String Scientific use case driving the | OSITRAP
commanding of the data
product (details in RD4).
ROSETTA:ACTIVITY _NAME SCIENCE_ACTIVITY ROSETTA String Set of observations acquired | OSITRAP
with the same acquisition
parameters and serving the
same scientific goal (details
in RD4).
9.10 Data Content Flags
Label Group Namespace | Datatype | Unit Description Source
ROSETTA:PREPIXEL FLAG SR_DATA CONTENT ROSETTA Label Indicates if the image contains pre- | TM
pixels (TRUE) or not (FALSE).
ROSETTA:POSTPIXEL FLAG SR DATA CONTENT ROSETTA Label Indicates if the image contains post- | TM
pixels (TRUE) or not (FALSE).
ROSETTA:OVERCLOCKING LINES FLAG SR_DATA CONTENT ROSETTA Label Indicates if the image contains | TM
overclocking lines (TRUE) or not
(FALSE).
ROSETTA:CCD_DATA FLAG SR_DATA_CONTENT ROSETTA Label Indicates if the image contains actual | TM
CCD image information (TRUE) or just
random data (FALSE).
ROSETTA:B1_SHUTTER_PULSE FLAG SR_DATA_CONTENT ROSETTA Label Indicates if the image contains the pulses | TM
for blade 1 of the shutter (TRUE) or not
(FALSE).
ROSETTA:B2_SHUTTER_PULSE FLAG SR_DATA_CONTENT ROSETTA Label Indicates if the image contains the pulses | TM
for blade 2 of the shutter (TRUE) or not
(FALSE).
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9.11 Status Flags

Label Group Namespace Datatype Unit Description Source

ROSETTA:SHUTTER _FOUND IN ERROR FLAG SR _STATUS FLAGS ROSETTA Label TRUE if the shutter | TM
mechanism had to be reset
before  executing the
exposure.

Otherwise, FALSE.

ROSETTA:SHUTTER _PRE_INIT FAILED FLAG SR _STATUS FLAGS ROSETTA Label TRUE if the pre initiation | TM
of the shutter mechanism
failed.

Otherwise, FALSE.

ROSETTA:ERROR RECOVERY_ FAILED FLAG SR _STATUS_FLAGS ROSETTA Label TRUE if error recovery of | TM
the shutter mechanism
failed.

Otherwise, FALSE.

ROSETTA:EXPOSURE STATUS ID SR _STATUS FLAGS ROSETTA Label SUCCESS if no problems | TM
were detected during the
exposure.

FAILURE if an error
occurred.
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9.12 Mechanism Status Flags

Label Group Namespace | Datatype Unit Description Source

FILTER_NUMBER SR_MECHANISM_STATUS String OSIRIS is equipped with | TM
a dual filter wheel for
doing multispectral
imaging.

The filter number
contains the index of the
filter combination that
was in the optical beam
when the image was
acquired. The index is
coded as a two digit
number (AB) where A is
the filter index of the first
filter wheel and B is the
index of the second filter
wheel (for example 12
would mean wheel 1 at
index 1 and wheel two at
index 2).

FILTER_NAME SR_MECHANISM_STATUS String Names of the two filters | TM
in the optical path read
out from the encoder.
The name is coded as
<name of filter in wheel
1> <name of filter in
wheel 2> (for example
Empty Red).

Note: the combination
UNKNOWN_Empty
was only used in the filter
wheel test sequence.
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ROSETTA:FRONT DOOR_STATUS ID SR_MECHANISM_STATUS ROSETTA Label OSIRIS is equipped with | TM

a front door that blocks
the optical beam into the
camera when the camera
is switched off.

This field tells if the front
door was open or closed
when the image was
acquired. (Please note
that many images are
actually acquired with
the door closed since the
interior of the door acts
as a calibration target for
the camera).

Possible values:
OPEN
CLOSED
LOCKED
UNKNOWN
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9.13 Image Acquisition Options

Label

Group

Namespace

Datatype

Unit

Description

Source

ROSETTA:SCIENCE_DATA_LINK

SR_ACQUIRE_OPTIONS

ROSETTA

Label

OSIRIS has two data link to the spacecraft. The
HIGHSPEED link is a multi-megabit per second
IEEE 1355 link used for normal transfer of image
data to the spacecraft. Additionally there is a low
speed link (the RTU link) normally used for
housekeeping acquisition and event data. Image
data can also be transferred through this low speed
link.

Possible values:
HIGHSPEED, RTU, BOTH, NONE

™

ROSETTA:DATA_ROUTING_ID

SR_ACQUIRE_OPTIONS

ROSETTA

Label

OSIRIS has a number of data telemetry queues for
managing the order of downlink. The data routing
field contains the ID of the queue used to acquire
the image.

IMAGEMEM, QUEUEI1, QUEUE2, QUEUE3,
QUEUE4, QUEUES, PLAINFILE, STORED

™

EXPOSURE_DURATION

SR_ACQUIRE_OPTIONS

Float

This field contains the exposure time used to
acquire the image.

™

ROSETTA:COMMANDED FILTER NUMBER

SR_ACQUIRE_OPTIONS

ROSETTA

Integer

OSIRIS has a dual filter wheel in the optical beam.
This field contains the index of the commanded
filter combination. The index is coded as a two
digit number (AB) where A is the filter index of
the first filter wheel and B is the index of the
second filter wheel (for example 12 would mean
wheel 1 at index 1 and wheel two at index 2).

As a special case, 00 is not commanding a filter
movement so the current filter combination will be
used. The filter used is given by
SR_MECHANISM_STATUS.
FILTER_NUMBER and in the filename.

™
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ROSETTA:COMMANDED_FILTER_NAME

SR_ACQUIRE_OPTIONS

ROSETTA

String

Names of the two commanded filters in the optical
path. The name is coded as <name of filter in
wheel 1> <name of filter in wheel 2> (for example
Empty Red).

ROSETTA:COMMANDED FILTER NUMBER
=00 is named Keep-Keep.

™

ROSETTA:GRAYSCALE TESTMODE FLAG

SR_ACQUIRE OPTIONS

ROSETTA

Label

The OSIRIS CCD readout electronics has a test
mode where the electronics transmits a synthetic
grayscale test pattern. This test pattern can be used
to diagnose problems with the communication
links inside OSIRIS.

This field is a Boolean telling if the image were
acquired using this test mode.
TRUE

FALSE

™

ROSETTA:HARDWARE_BINNING ID

SR_ACQUIRE_OPTIONS

ROSETTA

String

OSIRIS can bin data two ways: (1) in a software
pixel averaging mode and (2) using a hardware
driven binning mode.

The hardware binning id specifies what hardware
mode were used.
The following modes are possible

1x1: Each input pixel becomes one output pixel
2x2: Each 2x2 input block becomes one output
pixel
4x4: Each 4x4 input block becomes one output
pixel
8x8: Each 8x8 input block becomes one output
pixel

™
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ROSETTA:AMPLIFIER_ID

SR_ACQUIRE_OPTIONS

ROSETTA

Label

OSIRIS can clock the CCD out using three
methods:

A: The data is clocked left in the horizontal
direction and passed through the A amplifier
chain.

B: The data is clocked right in the horizontal
direction and passed through the B amplifier
chain.

BOTH: Where the left half of the CCD is clocked
through the A channel and the right half of the
CCD is clocked through the B channel.

This field specifies what amplifier chains were
used:

A, B, BOTH

™

ROSETTA:GAIN_ID

SR_ACQUIRE OPTIONS

ROSETTA

Label

OSIRIS can be operated with two fixed amplifier
gain settings (LOW and HIGH).

This field tells what gain setting was used to
acquire the image:

LOW, HIGH

™

ROSETTA:ADC ID

SR_ACQUIRE_OPTIONS

ROSETTA

Label

OSIRIS has a 16 bit digital converter that is
actually composed of two 14 bit analogue to digital
converters working in series. OSIRIS can be
operated in three ADC mode:

LOW : only the low 14 bit ADC is used
HIGH: only the high 14 bit ADC is used
TANDEM: Both low and high ADC is used to
build the final 16 data number.

™
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ROSETTA:OVERCLOCKING_LINES_FLAG

SR_ACQUIRE_OPTIONS

ROSETTA

Label

OSIRIS has an operation mode where the CCD
ready keep clocking for an additional number of
lines after having clocked out all the physical
pixels of the CCD. The mode allows calibration of
the charge transfer efficiency of the CCD in the
vertical clocking direction.

This field is a boolean telling if this operational
mode was used:

TRUE
FALSE

™

ROSETTA:OVERCLOCKING_PIXELS FLAG

SR_ACQUIRE_OPTIONS

ROSETTA

Label

OSIRIS has an operation mode where the CCD
ready keep clocking for an additional number of
pixels after having clocked out all the physical
pixels of the CCD. The mode allows calibration of
the charge transfer efficiency of the CCD in the
horizontal clocking direction.

This field is a boolean telling if this operational
mode was used:

TRUE
FALSE

™

ROSETTA:CCD_ENABLED FLAG

SR_ACQUIRE_OPTIONS

ROSETTA

Label

OSIRIS can be configured to skip the readout of
the CCD when acquiring an image.

This field is a boolean telling if the CCD data was
actually read out:

TRUE
FALSE

™

ROSETTA:ADC_ENABLED FLAG

SR_ACQUIRE_OPTIONS

ROSETTA

Label

OSIRIS can be configured to either keep the
analogue to digital converters (ADC) powered
always or to only power the ADC when an image
is acquired.

This field is a boolean telling if the ADC were kept
powered (the default):

TRUE
FALSE

™
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ROSETTA:BLADE1 PULSES ENABLED FLAG SR_ACQUIRE OPTIONS | ROSETTA Label OSIRIS can be configured to retrieve or discard | TM
shutter pulse data during operations of the
mechanical shutter mechanism.
This field is a boolean telling if shutter pulses were
acquired for the first blade of the shutter:
TRUE
FALSE

ROSETTA:BLADE2 PULSES ENABLED FLAG SR_ACQUIRE OPTIONS | ROSETTA Label OSIRIS can be configured to retrieve or discard | TM
shutter pulse data during operations of the
mechanical shutter mechanism.
This field is a boolean telling if shutter pulses were
acquired for the second blade of the shutter:
TRUE
FALSE

ROSETTA:BULBMODE ENABLED FLAG SR_ACQUIRE OPTIONS | ROSETTA Label OSIRIS has an operational mode for acquiring | TM
very long exposures. In this mode the exposure is
commanded to start followed by another command
to stop the exposure. This mode is only used for
exposures longer than 2723 milliseconds.
This field is a boolean telling if the this operational
mode was used:
TRUE
FALSE

ROSETTA:FRAMETRANSFER ENABLED FLAG | SR_ACQUIRE OPTIONS | ROSETTA Label OSIRIS has an emergency fall-back failsafe mode | TM

for acquiring images in case the mechanical shutter
would fail during the mission.

This field is a boolean telling if the this operational
mode was used:

TRUE
FALSE
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ROSETTA:WINDOWING ENABLED FLAG SR_ACQUIRE OPTIONS | ROSETTA Label OSIRIS can acquire images using a software | TM
windowing mode or a hardware windowing mode.
(Meaning reading out only a small part of the full
CCD surface)
This field is a boolean telling if the hardware
windowing mode was used during the exposure:
TRUE
FALSE
ROSETTA:SHUTTER _ENABLED FLAG SR_ACQUIRE OPTIONS | ROSETTA Label OSIRIS is equipped with a mechanical shutter | TM
mechanism.
This field is a boolean telling if the mechanical
shutter was operated during the exposure:
TRUE
FALSE
ROSETTA:DITHERING ENABLED FLAG SR_ACQUIRE OPTIONS | ROSETTA Label At high CCD temperature OSIRIS can be operated | TM
in a special noise reduction mode (called clock
dithering).
This field is a boolean telling if the operational
mode was used:
TRUE
FALSE
ROSETTA:CRB_DUMP MODE SR_ACQUIRE OPTIONS | ROSETTA Integer Internal CRB configuration. ™
ROSETTA:CRB_PULSE _MODE SR_ACQUIRE_OPTIONS | ROSETTA Integer Internal CRB configuration. ™
ROSETTA:SUBFRAME _COORDINATE ID SR_ACQUIRE_OPTIONS | ROSETTA String Identifies the subframe coordinate system used in | Fixed
the X_START, X_END,Y START,Y_ END tags.
OPTICAL, ELECTRICAL (See Sec. 7.1 for
definition)
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ROSETTA:X_START

SR_ACQUIRE_OPTIONS

ROSETTA

Integer

pixels

First column of the hardware sub frame used to
acquire the image. This value is specified in
ELECTRICAL CCD coordinates.

Note that:

(1) for software windowing, this value does not
represent the pixels in the data.

(2) the binning configuration can modify this
value. In case of binning, please use the
FIRST LINE_SAMPLE + LINES fields in the
IMAGE object.

™

ROSETTA:X_END

SR_ACQUIRE_OPTIONS

ROSETTA

Integer

pixels

Last column (inclusive) of the hardware sub frame
used to acquire the image. This value is specified
in ELECTRICAL CCD coordinates.

Note that:

(1) for software windowing, this value does not
represent the pixels in the data.

(2) the binning configuration can modify this
value. In case of binning, please use the
FIRST LINE_SAMPLE + LINES fields in the
IMAGE object.

™

ROSETTA:Y START

SR_ACQUIRE_OPTIONS

ROSETTA

Integer

pixels

First row of the hardware sub frame used to
acquire the image. This value is specified in
ELECTRICAL CCD coordinates.

Note that:

(1) for software windowing, this value does not
represent the pixels in the data.

(2) the binning configuration can modify this
value. In case of binning, please use the
FIRST LINE SAMPLE + LINES fields in the
IMAGE object.

™
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ROSETTA:Y_END

SR_ACQUIRE_OPTIONS

ROSETTA

Integer

pixels

Last row (inclusive) of the hardware sub frame
used to acquire the image. This value is specified
in ELECTRICAL CCD coordinates.

Note that:

(1) for software windowing, this value does not
represent the pixels in the data.

(2) the binning configuration can modify this
value. In case of binning, please use the
FIRST LINE_SAMPLE + LINES fields in the
IMAGE object.

™

ROSETTA:SHUTTER_PRETRIGGER_DURATION

SR_ACQUIRE_OPTIONS

ROSETTA

Float

The time between triggering the second blade and
start of CCD readout. The nominal blade 2 travel
time to close the shutter is 53.5 ms.

™

ROSETTA:CRB_TO PCM_SYNC _MODE

SR_ACQUIRE OPTIONS

ROSETTA

Integer

Internal CRB configuration parameter
(synchronization between the CRB and the CRB
power converter).

™

ROSETTA:AUTOEXPOSURE_FLAG

SR_ACQUIRE_OPTIONS

ROSETTA

Label

The OSIRIS flight software has the option of
having the camera try to optimize the best
exposure time for the scene being imaged.

This field is a boolean telling if the operational
mode was used:

TRUE
FALSE

™

ROSETTA:LOWPOWER_MODE FLAG

SR_ACQUIRE_OPTIONS

ROSETTA

Label

OSIRIS can acquire image using a special low
power mode (used during the early comet
detection phase of the mission where the
spacecraft has no power margin).

This field is a boolean telling if the operational
mode was used:

TRUE
FALSE

™
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ROSETTA:DUAL EXPOSURE FLAG SR_ACQUIRE OPTIONS | ROSETTA Label OSIRIS has an operation mode where the narrow | TM
angle camera and the wide angle camera can be
commanded to acquire image synchronized to
within a few milliseconds.
This field is a Boolean telling if the operational
mode was used:
TRUE
FALSE
9.14 Processing Flags
Label Group Namespace | Datatype | Unit | Description Source
BAD PIXEL REPLACEMENT FLAG SR _PROCESSING FLAGS Label Flag indicating whether on-board | OSITRAP
bad pixel replacement correction | OSICALIOPE
was used.
TRUE
FALSE
ROSETTA:ADC_OFFSET _CORRECTION_FLAG SR_PROCESSING FLAGS | ROSETTA Label Flag indicating if ADC offset and | OSITRAP
gain correction was applied to the | OSICALIOPE
image.
TRUE
FALSE
ROSETTA:BIAS CORRECTION FLAG SR_PROCESSING FLAGS | ROSETTA Label Flag indicating if BIAS correction | OSITRAP
was applied to the image. OSICALIOPE
TRUE
FALSE
ROSETTA:COHERENT NOISE CORRECTION_FLAG SR_PROCESSING_FLAGS | ROSETTA Label Flag indicating whether coherent | OSITRAP
noise correction was applied to | OSICALIOPE
the image data.
TRUE
FALSE
DARK _CURRENT CORRECTION_FLAG SR_PROCESSING_FLAGS Label Flag indicating whether dark | OSITRAP
current correction was applied to | OSICALIOPE
the image data.
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TRUE
FALSE

ROSETTA:FLATFIELD SPECTRAL CORRECTION FLAG SR PROCESSING FLAGS | ROSETTA Label Flag indicating whether spectral | OSITRAP
flatfield correction was applied to | OSICALIOPE
the image data.
TRUE
FALSE

ROSETTA:BAD PIXEL REPLACEMENT_GROUND_FLAG SR_PROCESSING _FLAGS | ROSETTA Label Flag indicating whether on | OSITRAP
ground bad pixel replacement | OSICALIOPE
correction was applied to the
image.
TRUE
FALSE

ROSETTA:FLATFIELD LAB CORRECTION FLAG SR_PROCESSING FLAGS | ROSETTA Label Flag indicating whether | OSITRAP
laboratory flatfield correction was | OSICALIOPE
applied to the image data.
TRUE
FALSE

ROSETTA:EXPOSURETIME CORRECTION FLAG SR_PROCESSING FLAGS | ROSETTA Label Flag indicating whether exposure | OSITRAP
time correction was applied to the | OSICALIOPE
image data.
TRUE
FALSE

ROSETTA:RADIOMETRIC CALIBRATION_FLAG SR_PROCESSING FLAGS | ROSETTA Label Flag indicating whether | OSITRAP
radiometric calibration factors | OSICALIOPE
were applied to the image data.
TRUE
FALSE

ROSETTA:GEOMETRIC_DISTORTION_CORRECTION_FLAG | SR_PROCESSING FLAGS | ROSETTA Label Flag indicating whether | OSITRAP
geometric distortion correction | OSICALIOPE
was applied to the image data.
TRUE
FALSE
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ROSETTA:REFLECTIVITY_NORMALIZATION_FLAG

SR_PROCESSING FLAGS

ROSETTA

Label

Flag indicating whether
reflectivity normalization was
applied to the image data.

TRUE
FALSE

OSITRAP
OSICALIOPE

ROSETTA:INFIELD STRAYLIGHT CORRECTION FLAG

SR_PROCESSING_FLAGS

ROSETTA

Label

Flag indicating whether infield
stray-light correction was applied
to the image.

TRUE
FALSE

OSITRAP
OSICALIOPE

ROSETTA:OUTFIELD_STRAYLIGHT_CORRECTION_FLAG

SR_PROCESSING FLAGS

ROSETTA

Label

Flag indicating whether out of
field stray-light correction was
applied to the image.

TRUE
FALSE

OSITRAP
OSICALIOPE

9.15 Shutter Config

Label

Group

Namespace

Datatype

Unit

Description

Source

ROSETTA:PROFILE_ID

SR_SHUTTER_CONFIG

ROSETTA

String

Unique identifier to a shutter mechanism
power profile that is issued when the
power profile is generated.

™

ROSETTA:CONTROL MASK

SR SHUTTER CONFIG

ROSETTA

String

Raw control byte used to drive the
shutter electronics represented as 1 byte
hexadecimal value (16#xx#)

Encoding table:

KEYWORD bit
CHARGEMODE_ID 0,1
TESTMODE_FLAG 2
ZEROPULSE_FLAG 3
LOCKING_ENCODER_FLAG 5

™

ROSETTA:TESTMODE FLAG

SR SHUTTER CONFIG

ROSETTA

Label

The shutter can be operated using a
special test mode where the number of
transmitted pulse data points is only

™
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limited by time. When this mode is
switched OFF the shutter will always
deliver a maximum of 440 pulse points
per shutter blade. Encoded in
CONTROL MASK.

Boolean indicating if the shutter test
mode was enabled. TRUE
FALSE

ROSETTA:ZEROPULSE_FLAG

SR_SHUTTER_CONFIG

ROSETTA Label

The zero position encoder is a hall
sensor located at a known position
relative to the edge of the CCD. When
the zero pulse flag is enabled the shutter
electronics only starts to transmit pulse
data after the shutter blade has passed
this encoder.

Boolean indicating if the zero pulse was
enable during the exposure: Encoded in
CONTROL_MASK.

TRUE
FALSE

™

ROSETTA:LOCKING ENCODER FLAG

SR SHUTTER CONFIG

ROSETTA Label

The shutter mechanism has a
mechanical latch that catches the shutter
blade #1 and keeps the shutter open for
long exposure times.

The shutter mechanism has a hall sensor
for detecting hat the blade #1 was
actually caught by the latch mechanism.

This sensor can be enabled or disabled.

The field is a Boolean that is TRUE is
the sensor was enabled. Encoded in
CONTROL_MASK.

TRUE
FALSE

™

ROSETTA:CHARGEMODE ID

SR_SHUTTER_CONFIG

ROSETTA Label

The shutter mechanism is driven using
two motors. The motors draw power
from a bank of capacitors that buffers

™
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the large power consumption needed
during the short time of the actual blade
motion.
This capacitor bank can be recharged
using four different mode:
OFF: No recharge
SLOW: 32 s to recharge
NORMAL: 1s to recharge
FAST: 0.5 s to recharge
Encoded in CONTROL MASK.

ROSETTA:SHUTTER OPERATION MODE SR_SHUTTER_CONFIG ROSETTA String The shutter is usually operated in | Image
“NORMAL” mode. The WAC shutter | Converter
could also be  operated in
“BALLISTIC”,
“BALLISTIC_STACKED” and
“BALLISTIC_DUAL” modes.
If this value reads “UNKNOWN?”, then
the camera could not be identified from
the telemetry.

ROSETTA:NUM_OF_ EXPOSURES SR_SHUTTER_CONFIG ROSETTA Integer Number of times that the CCD was | OSITRAP
exposed to light before being read out.

ROSETTA:STACKING ACTIVATIONS SR_SHUTTER CONFIG ROSETTA Float S Time of each shutter activation in | OSITRAP

vector “BALLISTIC_STACKED” shutter
operation mode relative to
START TIME.
9.16 Shutter Status
Label Group Namespace | Datatype | Unit Description Source
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ROSETTA:STATUS MASK SR_SHUTTER_STATUS ROSETTA String Raw shutter status. .4 byte value | TM
represented as hexadecimal number
(16#xX XX XX XX#).

Encoding table [RDS]:
Byte  Description
1 Shutter Error Status

2 CRB acknowledgement
status byte (see [RIS-
MPAE-ID-008 Issue: 2
Rev.: K 03. April 2001
Page: 5 Table 2: Status
bytes from CRB to DPU])

3 Historic Shutter error
status for errors that need
to be resolved (TYPE B)

4 Historic CRB ack.

ROSETTA:ERROR TYPE ID SR_SHUTTER_STATUS ROSETTA Label Identifies the error (if any) that occurred | TM
during the exposure. Encoded in
ROSETTA:STATUS_MASK

SHUTTER_ERROR_NONE
LOCKING _ERROR_A
MEMORY ERROR B
UNLOCKING_ERROR_C
SHE RESET ERROR D

9.17 Data Compression And Segmentation

The image compression group contains information about the data compression and pre-processing performed on the transmitted image. All labels
are vectors of length N where N is the number of image segments used to transmit the image.

Label Group Namespace | Datatype | Unit Description Source

ROSETTA:LOST_PACKETS SR_COMPRESSION ROSETTA Integer packets | Number of lost packets for each image | TM
vector segment.
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ROSETTA:SEGMENT X SR_COMPRESSION ROSETTA Integer First column in each image segment (zero | TM
vector indexed).
ROSETTA:SEGMENT Y SR_COMPRESSION ROSETTA Integer First row in each image segment (zero | TM
vector indexed).
ROSETTA:SEGMENT W SR_COMPRESSION ROSETTA Integer Width of each image segment. ™
vector
ROSETTA:SEGMENT H SR_COMPRESSION ROSETTA Integer Height of each image segment. ™
vector
ROSETTA:ENCODING SR_COMPRESSION ROSETTA Label Name of the compression algorithm used | TM
vector to compress the image.
Valid values:
“NONE”: No encoding
“SPIHT_D24”: SPIHT wavelet based
compression used by the OSIRIS flight
software before release v2.0
“SPIHT_TAP”: SPIHT wavelet based
compression using TAP filtering (lossy)
“SPTHT_LIFT”: SPIHT wavelet based
compression using LIFT filtering
(normally lossless)
“SQRT _16t08”: Sqrt based 16 to 8 bit
scaling
“PACKIBIT”: A compression where
the data numbers are simply truncated at
9 bit thus discarding the high 7 bits.
ROSETTA:COMPRESSION_RATIO SR_COMPRESSION ROSETTA Float The effective compression ratio obtained | TM
vector by the image encoder.
Example value 16 means 16:1
compression.
ROSETTA:LOSSLESS_FLAG SR_COMPRESSION ROSETTA Label A flag indicating if the performed | TM

vector

compression was lossless.
Either:

TRUE: lossless compression
FALSE: lossy compression
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ROSETTA:SPIHT PYRAMID LEVELS SR_COMPRESSION ROSETTA Integer Number of pyramid levels used by the | TM
vector SPIHT compressor.
NA for other encodings than SPIHT.
ROSETTA:SPIHT THRESHOLD_ BITS SR_COMPRESSION ROSETTA Integer Number of threshold bits used by the | TM
vector SPIHT compressor.
NA for other encodings than SPIHT.
ROSETTA:SPIHT MEAN SR_COMPRESSION ROSETTA Integer Mean value used by the SPIHT | TM
vector COmpIressor.
NA for other encodings than SPIHT.
ROSETTA:SPIHT MEAN_SHIFT SR_COMPRESSION ROSETTA Integer Mean shift value used by the SPIHT | TM
vector COmpressor.
NA for other encodings than SPIHT.
ROSETTA:SPIHT WAVE LEVELS SR_COMPRESSION ROSETTA Integer Number of wave levels used by the | TM
vector SPIHT compressor.
NA for other encodings than SPIHT.
PIXEL_AVERAGING WIDTH SR_COMPRESSION Integer The OSIRIS flight software allows the | TM
vector image to be averaged in blocks to reduce
the data volume before transmission to
ground.
The pixel averaging width specified the
box width used by the processing
pipeline.
1 means 1xN pixel averaging
2 means 2xN pixel averaging
And so forth...
Pre- and post-pixels are typically binned
8x8.
PIXEL AVERAGING_HEIGHT SR_COMPRESSION Integer The OSIRIS flight software allows the | TM
vector image to be averaged in blocks to reduce

the data volume before transmission to
ground.
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The pixel averaging height specified the
box height used by the processing
pipeline.

1 means Nx1 pixel averaging
2 means Nx2 pixel averaging
And so forth...

Pre- and post-pixels are typically binned
8x8.

ROSETTA:SMOOTH_FILTER ID SR _COMPRESSION ROSETTA Label The OSIRIS flight software gives the | TM
vector option of passing the image data through
a 5x5 convolution filter before passing
the image data through the image
COmpressor.
Possible values:
NONE: No filtering
CONVOL_KERNEL [: 0.5 FWHM
gauss filter
CONVOL_KERNEL 2: 0.8 FWHM
gauss filter
CONVOL_KERNEL 3: 1.0 FWHM
gauss filter
ROSETTA:SQRT FILTER FLAG SR_COMPRESSION ROSETTA Label The OSIRIS flight software gives the | TM
vector option of transforming the images using
the equation:
Filtered DN = sqrt(image DN * gain)
This flag indicating if the sqrt filter has
been applied by the flight software.
Possible Values:
TRUE
FALSE
ROSETTA:SQRT GAIN SR COMPRESSION ROSETTA Float If SQRT FILTER FLAG is TRUE then | TM

vector

SQRT_GAIN contains the gain factor
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used by the filter (see
SQRT FILTER FLAG).
9.18 Subsystem Hardware Identification

Label Group Namespace | Datatype | Unit Description Source

ROSETTA:DATA PROCESSING UNIT _ID SR_HARDWARE CONFIG ROSETTA Label Hardware ID of the data processing unit: | TM
EM, QM, FM, FS

ROSETTA:POWER CONVERTER ID SR_HARDWARE CONFIG ROSETTA Label Hardware ID of the main power | TM
converter:
EM, QM, FM, FS

ROSETTA:MOTOR _CONTROLLER_ID SR_HARDWARE CONFIG ROSETTA Label Hardware ID of the motor controller | TM
unit:
EM, QM, FM, FS

ROSETTA:NAC _CCD _READOUT BOX ID SR_HARDWARE CONFIG ROSETTA Label Hardware ID of the NAC CCD Readout | TM
Box (CRB):
EM, QM, FM, FS

ROSETTA:WAC _CCD_READOUT BOX ID SR_HARDWARE CONFIG ROSETTA Label Hardware ID of the WAC CCD Readout | TM
Box (CRB):
EM, QM, FM, FS

ROSETTA:NAC _CAMERA ID SR_HARDWARE CONFIG ROSETTA Label Hardware ID of the NAC Camera/Focal | TM
plane hardware:
EM, QM, FM, FS

ROSETTA:WAC_CAMERA_ID SR_HARDWARE CONFIG ROSETTA Label Hardware ID of the WAC Camera/Focal | TM
plane hardware:
EM, QM, FM, FS

9.19 System Heater Status
Label Group Namespace | Datatype | Unit Description Source
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ROSETTA:CCD_HEATER POWER SR HEATER STATUS ROSETTA Float w Power used by the CCD operation | TM
heater.
ROSETTA:NAC MAIN FDM POWER SR _HEATER STATUS ROSETTA Float w Power used by the main NAC front door | TM
operational heater.
ROSETTA:NAC RED FDM POWER SR _HEATER STATUS ROSETTA Float w Power used by the redundant NAC front | TM
door operational heater.
ROSETTA:NAC MAIN PPE POWER SR_HEATER STATUS ROSETTA Float w Power used by the main PPE structure | TM
operational heater.
ROSETTA:NAC RED PPE POWER SR_HEATER STATUS ROSETTA Float w Power used by the redundant PPE | TM
structure operational heater.
ROSETTA:WAC_MAIN STR1 POWER SR_HEATER STATUS ROSETTA Float w Power used by the main WAC structure | TM
#1 operational heater.
ROSETTA:WAC RED STR1 POWER SR_HEATER STATUS ROSETTA Float w Power used by the redundant WAC | TM
structure #1 operational heater.
ROSETTA:WAC_MAIN_STR2 POWER SR_HEATER STATUS ROSETTA | Float W Power used by the main WAC structure | TM
#2 operational heater.
ROSETTA:WAC RED _STR2 POWER SR_HEATER STATUS ROSETTA Float w Power used by the redundant WAC | TM
structure #2 operational heater.
9.20 Power Converter Switch Status
Contains the state of the various power switches inside OSIRIS.
Label Group Namespace | Datatype | Unit | Description Source
ROSETTA:WAC_SHUTFAILSAFEEXEC _FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the WAC shutter failsafe | TM
execution switch is switched on or off.
ON
OFF
ROSETTA:NAC_SHUTFAILSAFEEXEC FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the NAC shutter failsafe | TM
execution switch is switched on or off.
ON
OFF
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ROSETTA:WAC DOORFAILSAFEEXEC FLAG SR SWITCH_STATUS ROSETTA Label Indicates that the WAC door failsafe | TM
execution switch is switched on or off.
ON
OFF
ROSETTA:NAC_DOORFAILSAFEEXEC FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the NAC door failsafe | TM
execution switch is switched on or off.
ON
OFF
ROSETTA:PCM_PASSCTRLACTIVE FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the PCM passive | TM
controller switch is switched on or off.
ON
OFF
ROSETTA:WAC _SHUTFAILSAFE ENAB FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the WAC shutter failsafe | TM
enable switch is switched on or off.
ON
OFF
ROSETTA:WAC_SHUTTERPOWER FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the WAC shutter | TM
electronics switch is switched on or off.
ON
OFF
ROSETTA:WAC_CCDANNEALHEATER FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the WAC CCD annealing | TM
heater switch is switched on or off.
ON
OFF
ROSETTA:WAC_CRB_PRIMEPOWER FLAG SR_SWITCH_STATUS ROSETTA | Label Indicates that the WAC primary CRB | TM
power switch is switched on or off.
ON
OFF
ROSETTA:NAC_SHUTFAILSAFE ENAB_FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the NAC shutter failsafe | TM
enabling switch is switched on or off.
ON
OFF
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ROSETTA:NAC_SHUTTERPOWER_FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the NAC shutter | TM
electronics power switch is switched on
or off.
ON
OFF

ROSETTA:NAC CCDANNEALHEATER FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the NAC CCD annealing | TM
heater switch is switched on or off.
ON
OFF

ROSETTA:NAC CRB PRIMEPOWER FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the NAC primary CRB | TM
power switch is switched on or off.
ON
OFF

ROSETTA:WAC STRUCTUREHEATER R FLAG | SR SWITCH_STATUS ROSETTA Label Indicates that the WAC redundant | TM
structure heater switch is switched on or
off.
ON
OFF

ROSETTA:WAC STRUCTUREHEATER M FLAG | SR_SWITCH STATUS ROSETTA Label Indicates that the WAC main structure | TM
heater switch is switched on or off.
ON
OFF

ROSETTA:WAC _RED_CALLAMP_FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the WAC redundant | TM
calibration lamp switch is switched on
or off.
ON
OFF

ROSETTA:WAC MAIN CALLAMP FLAG SR _SWITCH_STATUS ROSETTA Label Indicates that the WAC main calibration | TM
lamp switch is switched on or off.
ON
OFF
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ROSETTA:WAC DOORFAILSAFE ENAB FLAG | SR SWITCH STATUS ROSETTA Label Indicates that the WAC door failsafe | TM
enable switch is switched on or off.
ON
OFF
ROSETTA:NAC IFPLATEHEATER R FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the NAC redundant IFP | TM
(PPE) heater switch is switched on or
off.
ON
OFF
ROSETTA:NAC_IFPLATEHEATER M_FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the NAC main IFP (PPE) | TM
heater switch is switched on or off.
ON
OFF
ROSETTA:NAC RED CALLAMP_FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the NAC redundant | TM
calibration lamp switch is switched on
or off.
ON
OFF
ROSETTA:NAC_MAIN CALLAMP FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the NAC main calibration | TM
lamp switch is switched on or off.
ON
OFF
ROSETTA:NAC DOORFAILSAFE ENAB FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the NAC door failsafe | TM
enable switch is switched on or off.
ON
OFF
ROSETTA:MCB _RED MOTORPOWER FLAG SR _SWITCH_STATUS ROSETTA Label Indicates that the redundant MCB motor | TM
power switch is switched on or off.
ON
OFF
ROSETTA:MCB_MAIN_MOTORPOWER_FLAG SR_SWITCH_STATUS ROSETTA Label Indicates that the main MCB motor | TM
power switch is switched on or off.
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ON

OFF
ROSETTA:MCB_FLAG SR SWITCH_STATUS ROSETTA Label Indicates the MCB power mode. The | TM

MCB is the motor controller board

which is also used to readout all the

analogue housekeeping channels.

Possible values:

MAIN: Main MCB active

REDUNDANT: Redundant MCB

active

OFF: MCB powered OFF
ROSETTA:PRIMARY POWER RAIL FLAG SR SWITCH_STATUS ROSETTA Label Indicates which primary power rail has | TM

been selected (primary spacecraft power

switch).

MAIN

REDUNDANT

9.21 Power System Status
Contains current and voltage measurements of the various power rails used by OSIRIS.

Label Group Namespace Datatype Unit | Description Source
ROSETTA:V_28 MAIN SR POWER STATUS ROSETTA Float A% Voltage of the main 28 V power rail. ™
ROSETTA:V_28 REDUNDANT SR POWER STATUS ROSETTA Float A% Voltage of the redundant 28 V power rail. ™
ROSETTA:V_5 SR_POWER_STATUS ROSETTA Float A\ Main power converter 5V rail voltage. ™
ROSETTA:V 3 SR POWER_STATUS ROSETTA Float \Y% Main power converter 3V rail voltage. ™
ROSETTA:V_15 SR POWER_STATUS ROSETTA Float \Y% Main power converter 15V rail voltage. ™
ROSETTA:V_M15 SR_POWER_STATUS ROSETTA Float A\ Main power converter -15V rail voltage. ™
ROSETTA:V_NAC_REFERENCE SR_POWER_STATUS ROSETTA Float A\ NAC reference voltage. ™
ROSETTA:V_WAC REFERENCE SR POWER_STATUS ROSETTA Float A% WAC reference voltage. ™
ROSETTA:CAMERA_V_24 SR_POWER_STATUS ROSETTA Float \% Camera CRB power converter 24V rail voltage. ™
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ROSETTA:CAMERA V 8§ SR POWER STATUS ROSETTA Float \Y Camera CRB power converter 8V rail voltage. ™

ROSETTA:CAMERA V M12 SR POWER STATUS ROSETTA Float \Y Camera CRB power converter -12V rail voltage. ™

ROSETTA:CAMERA V_5 ANALOG | SR POWER STATUS ROSETTA Float \% Camera CRB power converter 5V analogue rail | TM
voltage.

ROSETTA:CAMERA V 5 DIGITAL | SR POWER STATUS ROSETTA Float \% Camera CRB power converter 5V digital rail voltage. | TM

ROSETTA:CAMERA V_MS5 SR POWER STATUS ROSETTA Float A" Camera CRB power converter -5V rail voltage. ™

ROSETTA:1 28 MAIN SR POWER STATUS ROSETTA Float mA Current measurement of the main 28 V power rail. ™

ROSETTA:1 28 REDUNDANT SR POWER STATUS ROSETTA Float mA Current measurement of the redundant 28 V power | TM
rail.

ROSETTA:I 5 SR POWER STATUS ROSETTA Float mA Current measurement of the main power converter 5V | TM
rail.

ROSETTA:I 3 SR POWER STATUS ROSETTA Float mA Current measurement of the main power converter 3V | TM
rail.

ROSETTA:I 15 SR POWER STATUS ROSETTA Float mA Current measurement of the main power converter | TM
15V rail.

ROSETTA:I_M15 SR_POWER STATUS ROSETTA Float mA Current measurement of the main power converter - | TM
15V rail.

ROSETTA:CAMERA 1 24 SR POWER STATUS ROSETTA Float mA Current measurement of the camera CRB power | TM
converter 24V rail.

ROSETTA:CAMERA 1 8 SR POWER STATUS ROSETTA Float mA Current measurement of the camera CRB power | TM
converter 8V rail.

ROSETTA:CAMERA 1 M12 SR POWER_STATUS ROSETTA Float mA Current measurement of the Camera CRB power | TM
converter -12V rail.

ROSETTA:CAMERA 1 5 ANALOG | SR POWER STATUS ROSETTA Float mA Current measurement of the camera CRB power | TM
converter 5V analogue rail.

ROSETTA:CAMERA 1 5 DIGITAL SR_POWER_STATUS ROSETTA Float mA Current measurement of the camera CRB power | TM
converter 5V digital rail.

ROSETTA:CAMERA 1 M5 SR POWER_STATUS ROSETTA Float mA Current measurement of the camera CRB power | TM
converter -5V rail.
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9.22 Calibrated Temperatures
Contains temperature measurements of various parts of the OSIRIS instrument
Label Group Namespace Datatype Unit | Description Source
ROSETTA:T MAIN PCM SR_TEMPERATURE STATUS ROSETTA Float K Temperature of the Main power | TM
converter electronics board.
ROSETTA:T REDUNDANT PCM SR TEMPERATURE STATUS ROSETTA Float K Temperature of the Redundant | TM
power converter electronics board.
ROSETTA:T WAC _STRUCTURE MAIN 1 SR TEMPERATURE STATUS ROSETTA Float K WAC structure temperature sensor | TM
#1 (main).
ROSETTA:T WAC_STRUCTURE REDUNDANT 1 | SR TEMPERATURE STATUS | ROSETTA Float K WAC structure temperature sensor | TM
#1 (redundant).
ROSETTA:T WAC _STRUCTURE MAIN 2 SR TEMPERATURE STATUS ROSETTA Float K WAC structure temperature sensor | TM
#2 (main).
ROSETTA:T_WAC_STRUCTURE_REDUNDANT 2 | SR_TEMPERATURE_STATUS | ROSETTA Float K WAC structure temperature sensor | TM
#2 (redundant).
ROSETTA:T WAC3 SR TEMPERATURE STATUS ROSETTA Float K WAC mirror temperature sensor #3. | TM
ROSETTA:T WAC4 SR TEMPERATURE STATUS | ROSETTA Float K WAC mirror temperature sensor #4. | TM
ROSETTA:T_WAC_WHEEL _MOTOR 1 SR_TEMPERATURE_STATUS | ROSETTA Float K WAC filter wheel #1 motor | TM
temperature sensor.
ROSETTA:T_WAC_WHEEL MOTOR 2 SR_TEMPERATURE_STATUS | ROSETTA Float K WAC filter wheel #2 motor | TM
temperature sensor.
ROSETTA:T WAC DOOR_MOTOR SR TEMPERATURE STATUS ROSETTA Float K WAC filter front door motor | TM
temperature sensor.
ROSETTA:T_NAC_CCD_VIA_MCB SR_TEMPERATURE_STATUS ROSETTA Float K NAC CCD temperature as read ™
by the MCB HK board.
ROSETTA:T_WAC_CCD_VIA MCB SR_TEMPERATURE_STATUS ROSETTA Float K WAC CCD temperature as read ™
by the MCB HK board.
ROSETTA:T NAC WHEEL MOTOR 1 SR TEMPERATURE STATUS ROSETTA Float K NAC filter wheel #1 motor | TM
temperature sensor.
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ROSETTA:T_NAC_WHEEL _MOTOR_2 SR_TEMPERATURE_STATUS | ROSETTA Float NAC filter wheel #2 motor | TM
temperature sensor.

ROSETTA:T NAC DOOR_MOTOR SR TEMPERATURE STATUS ROSETTA Float NAC filter front door motor | TM
temperature sensor.

ROSETTA:T_NAC DOOR_IF MAIN SR_TEMPERATURE STATUS | ROSETTA Float Temperature of NAC front door | TM
interface plate (main).

ROSETTA:T NAC MIRROR 2 SR TEMPERATURE STATUS ROSETTA Float Temperature of NAC M2 mirror. ™

ROSETTA:T_NAC_PPE_IF REDUNDANT SR_TEMPERATURE_STATUS | ROSETTA Float Temperature of NAC PPE | TM
Redundant Interface Plate
(mounting plate for filter wheel,
shutter and focal plane).

ROSETTA:T NAC DOOR _IF REDUNDANT SR_TEMPERATURE STATUS | ROSETTA Float Temperature of NAC front door | TM
Redundant Interface Plate.

ROSETTA:T_NAC_PPE_IF_MAIN SR_TEMPERATURE_STATUS | ROSETTA Float Temperature of NAC PPE Main | TM
Interface Plate (mounting plate for
filter wheel, shutter and focal
plane).

ROSETTA:T NAC MIRROR 1 AND 3 SR_TEMPERATURE STATUS | ROSETTA Float Temperature of NAC M1 and M3 | T™M
mirror mounting plate.

ROSETTA:T_DSP_MAIN SR_TEMPERATURE_STATUS | ROSETTA Float Temperature of main DSP | TM
(processing unit).

ROSETTA:T_DSP_REDUNDANT SR_TEMPERATURE_STATUS | ROSETTA Float Temperature of redundant DSP | TM
(processing unit).

ROSETTA:T BOARD CONTROLLER SR TEMPERATURE STATUS ROSETTA Float Temperature of motor controller | TM
board.

ROSETTA:T_BOARD_DRIVER SR_TEMPERATURE_STATUS ROSETTA Float Temperature of motor controller
driver state.

ROSETTA:CAMERA_TCCD SR_TEMPERATURE_STATUS ROSETTA Float CCD Temperature as read out by | TM
the CRB electronics.

ROSETTA:CAMERA T SENSORHEAD SR TEMPERATURE STATUS ROSETTA Float Temperature of the CCD sensor | TM
head electronics board.

ROSETTA:CAMERA T ADC 1 SR_TEMPERATURE STATUS | ROSETTA Float Temperature of ADC #1. ™
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ROSETTA:CAMERA T ADC 2 SR_TEMPERATURE STATUS | ROSETTA Float K Temperature of ADC #2. ™
ROSETTA:CAMERA T SHUTTER MOTOR 1 SR TEMPERATURE STATUS ROSETTA Float K Temperature of shutter motor #1. ™
ROSETTA:CAMERA T SHUTTER MOTOR 2 SR TEMPERATURE STATUS ROSETTA Float K Temperature of shutter motor #2. ™
ROSETTA:CAMERA T POWER CONVERTER SR TEMPERATURE STATUS ROSETTA Float K Temperature of CRB electronics | TM

power converter module.
ROSETTA:CAMERA T DOSIMETER SR TEMPERATURE STATUS ROSETTA Float K Temperature of dosimeter. ™
9.23 Radiation Environment
Label Group Namespace | Datatype | Unit Description Source
ROSETTA:CAMERA DOSIS SR _RADIATION STATUS ROSETTA Float rad Total radiation doses measured by the | TM
radiation MOSFET.

ROSETTA:SREM_PROTONS GT 20MEV SR_RADIATION_STATUS ROSETTA Float DN SREM doses of >20MeV protons. ™
ROSETTA:SREM_PROTONS 50 TO 70MEV SR_RADIATION STATUS ROSETTA Float DN SREM doses of 50-70 MeV protons. ™
ROSETTA:SREM_ELECTRONS LT 2MEV SR_RADIATION STATUS ROSETTA Float DN SREM doses of <2 MeV electrons. ™

10 PDS Objects in .IMG files

10.1 The HISTORY Object

The HISTORY object is an attached secondary PDS label with additional information about the processing history of the image. The history object
data can be extracted from the PDS label via the "HISTORY pointer specifying the offset of the history label. The history label is terminated using
an END statement (same as a normal PDS label). The history object contains a single object called HISTORY with a varying number of sub fields

defined by the various processing steps.

Label

Group

Namespac
e

Dataty
pe

Unit Description

Source
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SOFTWARE DESC LEVEL 1 String Description of the | OSITRAP
GENERATION software that
generated the PDS
file.
SOFTWARE_VERSION_ID LEVEL 1 _ String Version of the data | OSITRAP
GENERATION processing software.
SOFTWARE RELEASE DATE LEVEL 1 _ String Release date of the | OSITRAP
GENERATION data processing
software.
PRODUCT_CREATION TIME LEVEL 1 String Time when the data | OSITRAP
GENERATION product was generated
in UTC.
FILENAME LEVEL 1 String Permanent,  unique | OSITRAP
GENERATION identifier assigned to a
.PARAMETERS data product by its
producer.
INVALID LINES LEVEL 1 _ Integer Lines in CCD | OSITRAP
GENERATION. vector coordinate system that
PARAMETERS are containing
extraneous data e.g.
shutter pulse data in
test mode.
SOFTWARE DESC OSICALLIOPE String Description of the | OSICALLIOPE
software that
generated the PDS
file.
SOFTWARE VERSION ID OSICALLIOPE String Version of the data | OSICALLIOPE
processing software.
ROSETTA:DATA_VERSION_ID OSICALLIOPE ROSETTA String Version of  the | OSICALLIOPE
configuration file
describing the
calibration database.
PRODUCT CREATION TIME OSICALLIOPE String Time when the data | OSICALLIOPE
product was generated
in UTC.
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ROSETTA:ADC_OFFSET CORRECTION FLAG OSICALLIOPE ROSETTA Label See OSICALLIOPE
PARAMETERS ROSETTA:ADC_OF
FSET _CORRECTIO
N _FLAG in Sec. 9.14
ROSETTA:BIAS _CORRECTION_FLAG OSICALLIOPE ROSETTA Label See OSICALLIOPE
PARAMETERS ROSETTA:BIAS CO
RRECTION_FLAG
in Sec. 9.14
ROSETTA:COHERENT NOISE CORRECTION_FLAG OSICALLIOPE ROSETTA Label See OSICALLIOPE
PARAMETERS ROSETTA:COHERE
NT _NOISE_CORRE
CTION_FLAG in Sec.
9.14
DARK CURRENT CORRECTION FLAG OSICALLIOPE Label See OSICALLIOPE
PARAMETERS DARK CURRENT
CORRECTION FLA
G in Sec. 9.14
ROSETTA:FLATFIELD SPECTRAL CORRECTION FLAG OSICALLIOPE ROSETTA Label See OSICALLIOPE
PARAMETERS ROSETTA:FLATFIE
LD
SPECTRAL CORRE
CTION _FLAG in Sec.
9.14
ROSETTA:BAD_PIXEL REPLACEMENT GROUND FLAG OSICALLIOPE ROSETTA Label See OSICALLIOPE
PARAMETERS ROSETTA:BAD_PIX
EL REPLACEMENT
_GROUND _ FLAG in
Sec. 9.14
ROSETTA:FLATFIELD LAB_CORRECTION_FLAG OSICALLIOPE ROSETTA Label See OSICALLIOPE
.PARAMETERS ROSETTA:FLATFIE
LD LAB _CORRECT
ION_FLAG in Sec.
9.14
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ROSETTA:EXPOSURETIME_CORRECTION_FLAG OSICALLIOPE ROSETTA | Label See OSICALLIOPE
.PARAMETERS ROSETTA:EXPOSU
RETIME_CORRECT
ION FLAG in Sec.
9.14
ROSETTA:RADIOMETRIC CALIBRATION_FLAG OSICALLIOPE ROSETTA | Label See OSICALLIOPE
.PARAMETERS ROSETTA:RADIOM
ETRIC_CALIBRATI
ON FLAG in Sec.
9.14
ROSETTA:GEOMETRIC_DISTORTION_CORRECTION_FLAG OSICALLIOPE ROSETTA | Label See OSICALLIOPE
.PARAMETERS ROSETTA:GEOMET
RIC_DISTORTION _
CORRECTION_FLA
G in Sec. 9.14
ROSETTA:REFLECTIVITY_NORMALIZATION_FLAG OSICALLIOPE ROSETTA | Label See OSICALLIOPE
.PARAMETERS ROSETTA:REFLEC
TIVITY_NORMALI
ZATION FLAG in
Sec. 9.14
ROSETTA:INFIELD STRAYLIGHT CORRECTION FLAG OSICALLIOPE ROSETTA | Label See OSICALLIOPE
.PARAMETERS ROSETTA:INFIELD
_STRAYLIGHT_CO
RRECTION_FLAG
in Sec. 9.14
ROSETTA:OUTFIELD STRAYLIGHT CORRECTION FLAG OSICALLIOPE ROSETTA | Label See OSICALLIOPE
.PARAMETERS ROSETTA:OUTFIEL
D STRAYLIGHT C
ORRECTION FLAG
in Sec. 9.14
SATURATION_LEVEL OSICALLIOPE Integer DN Pixel value set for | OSICALLIOPE
.PARAMETERS saturation
SATURATED_PIXEL COUNT OSICALLIOPE (Integer, Number and | OSICALLIOPE
.PARAMETERS percenta percentage of
ge) saturated pixels
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ADC OFFSET VALUES OSICALLIOPE Integer DN Offset values applied | OSICALLIOPE
.PARAMETERS vector for ADC 1 and ADC 2
READOUT ERROR_ABS OSICALLIOPE Float DN Absolute readout error | OSICALLIOPE
.PARAMETERS
BIAS FILE OSICALLIOPE String Parameter file for bias | OSICALLIOPE
.PARAMETERS calibration
BIAS BASE VALUES OSICALLIOPE Float DN Base value for bias | OSICALLIOPE
.PARAMETERS vector calibration
BIAS TEMP OSICALLIOPE Float K Temperatures of ADC | OSICALLIOPE
.PARAMETERS vector 1 and ADC 2 applied
in the calculation of
temperature-
dependent bias values
BIAS TEMP DELTA OSICALLIOPE Float DN Linear term of bias | OSICALLIOPE
.PARAMETERS vector value applied to the
BIAS_BASE_VALU
ES depending on
BIAS TEMP
BIAS TEMP_ERROR ABS OSICALLIOPE Float DN Absolute error of the | OSICALLIOPE
.PARAMETERS bias temperature
correction
BAD PIXEL FILE OSICALLIOPE String Parameter file for bad | OSICALLIOPE
.PARAMETERS pixel calibration
FLAT LAB FILE OSICALLIOPE String Flat image used for | OSICALLIOPE
.PARAMETERS laboratory flat fielding
FLAT_LAB_IMAGE_ERROR_ABS OSICALLIOPE Float Absolute error of the | OSICALLIOPE
.PARAMETERS laboratory flat field
FLAT SPECTRAL FILE OSICALLIOPE String Flat image used for | OSICALLIOPE
.PARAMETERS spectralflat fielding
EXPOSURETIME_ERROR_ABS OSICALLIOPE Float ] Absolute value of the | OSICALLIOPE
.PARAMETERS constant error of the
exposure time
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EXPOSURETIME_ERROR_REL

OSICALLIOPE
.PARAMETERS

Float

Relative part of the
exposure time error.

OSICALLIOPE

EXPOSURE_CORRECTION_TYPE

OSICALLIOPE
.PARAMETERS

String

Type of correction
applied in exposure
time calibration, as
one of the following:
NORMAL PULSES,
NORMAL NOPULS
ES,

BALLISTIC PULSE
Sa

BALLISTIC NOPUL
SES,
BALLISTIC_STACK
ED NOPULSES, or
UNCORRECTED M
ISSING DEFAULT _
PROFILE

OSICALLIOPE

EXPOSURE_CORRECTION_FILE

PARAMETERS

String

Source of calibration
parameters for
exposure time
correction depending
on
EXPOSURE_CORRE
CTION_TYPE

OSICALLIOPE

NUM_OF_EXPOSURES

PARAMETERS

Integer

Number of times that
the CCD was exposed
to light before being
read out.  (cross
reference to
ROSETTA:NUM_OF
_EXPOSURES)

OSICALLIOPE

MEAN_EFFECTIVE_EXPOSURETIME

PARAMETERS

Float

Average of the actual
exposure time over the
entire CCD.

OSICALLIOPE

SOLAR FLUX

PARAMETERS

Float

W/m?
nm

Solar flux at reference
wavelength at 1 au
distance from the Sun.

OSICALLIOPE
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SOLAR_FLUX_ ERROR_REL OSICALLIOPE Float Relative error of | OSICALLIOPE
.PARAMETERS SOLAR_FLUX
SOLAR DISTANCE PARAMETERS Float au Distance of the target | OSICALLIOPE
to the Sun in
astronomical units.
SOL STL IMAGE PARAMETERS (String, | (N/A, Solar straylight | OSICALLIOPE
float) None) | correction file and
intensity scaling factor
to match the image
filter.
SOL STL IMAGE ERROR_REL OSICALLIOPE Float Relative error of the | OSICALLIOPE
.PARAMETERS solar straylight
correction file
ABSCAL FILE PARAMETERS String Parameter file | OSICALLIOPE
containing  absolute
radiometric
calibration factors.
ABSCAL FACTOR PARAMETERS Float [DN/s]/ | Value of the absolute | OSICALLIOPE
[W/m? | radiometric
nm/sr] | calibration factor
BINNING_FACTOR PARAMETERS Integer Squared value of | OSICALLIOPE
ROSETTA:HARDW
ARE_BINNING ID.
See Sec. 9.13
ABSCAL ERROR_ABS PARAMETERS Float [DN/s]/ | Absolute error of | OSICALLIOPE
[W/m? | ABSCAL FACTOR
nm/sr]
GEOMETRIC_CORRECTION_FILE PARAMETERS String Parameter file applied | OSICALLIOPE
in geometric distortion
correction
GEOMETRIC_CORRECTION_METHOD PARAMETERS String Algorithm applied in | OSICALLIOPE
vector the geometric
distortion  correction
in the X- and Y-
directions of the CCD.
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GEOMETRIC_CORRECTION_AVERAGE

PARAMETERS Float

pixels

Average value of
geometric  distortion
correction applied to
all pixels.

OSICALLIOPE

GHOST_IMAGE

PARAMETERS String

File name of the ghost
image created by
GHOSTCRAWLER
used to correct the out-
of-field straylight.

OSICALLIOPE

GHOST IMAGE_ERROR_REL

PARAMETERS Float

Relative error of the
GHOST IMAGE

OSICALLIOPE

FILTER SHIFT

PARAMETERS Float
vector

pixels

Shift of the image in
X- and Y- directions
of the CCD frame to
align the boresight of
the filter in use to that
of the reference filter.

OSICALLIOPE

BORESIGHT TEMP_SHIFT

PARAMETERS Float
vector

pixels

Shift of the image in
X- and Y- directions
of the CCD frame to
correct for boresight
variations due to
temperature change of
the camera structure.

OSICALLIOPE

LABEL REVISION_NOTE

GEO _ String
GENERATION

Name and version of
the script creating the
GEO_
GENERATION
header group for
OSIRIS  Level 4
(CODMAC L5)
products.

Sumxgeo.py

SOFTWARE NAME

GEO_ String
GENERATION

Software used for
generating geo-
referenced layers for
OSIRIS  Level 4
(CODMAC L5) data.

SUMXgeo.py
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SOFTWARE VERSION ID GEO String Version of  the | sumxgeo.py or
GENERATION software used for | GHOSTCRAWLER
GEO_GENERATION
SOFTWARE RELEASE DATE GEO _ String Release  date  of | sumxgeo.py
GENERATION SOFTWARE NAME
PRODUCT_CREATION TIME GEO _ String Time when the data | sumxgeo.py or
GENERATION product was generated | GHOSTCRAWLER
in UTC.
SOURCE PRODUCT ID GEO _ String Permanent,  unique | sumxgeo.py or
GENERATION identifier assigned to | GHOSTCRAWLER
the original OSIRIS
Level 1 (CODMAC
L2) data product.
SHAPE MODEL GEO _ String Shape model used for | sumxgeo.py or
GENERATION generating geo- | GHOSTCRAWLER
referenced layers for
OSIRIS Level4
(CODMAC L5) data.
SUM_FILENAME GEO _ String File that contains | sumxgeo.py
GENERATION geometry parameters
used for generating
geo-referenced layers
for OSIRIS Level 4
(CODMAC L5) data.
SOFTWARE ID GEO _ String Software used for | GHOSTCRAWLER
GENERATION generating geo-
referenced layers for
OSIRIS  Level 4
(CODMAC L5) data.
SOFTWARE _DESC GEO_ String Description of | GHOSTCRAWLER
GENERATION SOFTWARE _ID
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SPICE_FILE NAME

GEO String
GENERATION vector

List of the SPICE
kernels used to
generate the geometry
information in the
label.

The order of the list is
identical to the loading
order into SPICE.

GHOSTCRAWLER

TARGET IN_FOV

GEO _ Boolean
GENERATION

TRUE if target is
within the instant field
of view; otherwise,
FALSE

GHOSTCRAWLER

SHIFT FILENAME

GEO_LAYER SHIFT

File that contains
geometric corrections
used for aligning geo-
referenced layers with
the original image.

OSICALLIOPE

ROSETTA:DATA_VERSION_ID

GEO_LAYER_SHIFT ROSETTA

Version of the
SHIFT FILENAME.

OSICALLIOPE

SHIFT SAMPLE LINE

GEO_LAYER_SHIFT Float
vector

pixels

Values of shift applied
to the geo-referenced
layers in the X- and Y-
directions of the CCD
frame.

OSICALLIOPE

SCORE

GEO_LAYER_SHIFT Float

Reliability score of the
2D correlation used
for computing the shift
values. Higher scores
indicate better
correlation.

OSICALLIOPE
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GHOST_BINNING PARAMETERS.GHOS String Binning in LINE and | GHOSTCRAWLER
T_IMAGE_GENERATI SAMPLE  direction
ON.GHOST PARAME used during numerical
TERS convolution of the
ghost kernel with the
source image.
“2x2” or “4x4”
GHOST _KERNEL PARAMETERS.GHOS String Filename of the | GHOSTCRAWLER
T IMAGE GENERATI convolution  kernel
ON.GHOST PARAME used to create the
TERS ghost image
NUMBER_ITERATIONS PARAMETERS.GHOS String The  number of | GHOSTCRAWLER
T IMAGE GENERATI iterations applied on
ON.GHOST PARAME the created ghost
TERS image before ghost
correcting the image
Always “2”
SOURCE PRODUCT ID PARAMETERS.GHOS String Filename of the levell | GHOSTCRAWLER
T IMAGE GENERATI (CODMAC L2) image
ON.GHOST PARAME file that was used to
TERS create the ghost image
PRODUCT_CREATION_TIME PARAMETERS.GHOS String Time when the data | GHOSTCRAWLER
T_IMAGE_GENERATI product was generated
ON in UTC.
SOFTWARE_DESC PARAMETERS.GHOS String Software used for | GHOSTCRAWLER
T IMAGE GENERATI generating the ghost
ON correction image
SOFTWARE ID PARAMETERS.GHOS String Description of | GHOSTCRAWLER
T IMAGE_GENERATI SOFTWARE_ID
ON
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SOFTWARE _RELEASE DATE PARAMETERS.GHOS String Release  date  of | GHOSTCRAWLER
T IMAGE_GENERATI SOFTWARE_ID
ON
SOFTWARE_VERSION_ID PARAMETERS.GHOS String Release version of | GHOSTCRAWLER
T IMAGE_GENERATI SOFTWARE_ID
ON
SYNTHETIC IMAGE PARAMETERS.GHOS String Filename of SPICE | GHOSTCRAWLER

T IMAGE_GENERATI
ON

generated  synthetic
image used to create
the ghost correction
image.

10.2 Shutter Blade 1 and Blade 2 position encoder Object

Embedded binary object containing the position encoder pulse data for the shutter blade #1 (BLADEI PULSE ARRAY) or blade #2
(BLADE2 PULSE ARRAY). The data is reached using the data pointer "BLADE1 PULSE ARRAY and "BLADE2 PULSE ARRAY,
respectively. Note this objects only exists in the PDS header if shutter pulse data has been downlinked. The BLADE1 PULSE ARRAY and
BLADE2 PULSE ARRAY objects only exist in OSIRIS level 1 (CODMAC L2) data labels.

Label Object Datatype Description
NAME BLADE1 PULSE ARRAY or String Short description of the object.
BLADE2 PULSE ARRAY
DESCRIPTION BLADE1 PULSE ARRAY or String Description of the object.
BLADE2 PULSE ARRAY
INTERCHANGE FORMAT BLADE1 PULSE ARRAY or Label Interchange format.
BLADE2 PULSE ARRAY
PULSE_ Always: BINARY
AXES BLADE1 PULSE ARRAY or Integer Number of data axes.
BLADE2 PULSE ARRAY
- - Always: 1
AXIS_ITEMS BLADE1 PULSE ARRAY or Integer Number of data elements in array.
BLADE2 PULSE ARRAY
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NAME BLADE! PULSE ARRAY.ELEMENT or | Label Name of single data elements.

BLADE2 PULSE _ARRAY.ELEMENT
- - Always: COUNT

DATA TYPE BLADE1 PULSE ARRAY.ELEMENT or | Label Datatype of shutter pulse data array.
BLADE2 PULSE ARRAY.ELEMENT

BYTES BLADE1 PULSE ARRAY.ELEMENT or | Integer Number of bytes per pulse sample.
BLADE2 PULSE ARRAY.ELEMENT

Always: 4

10.3 The IMAGE Objects

All IMAGE objects described in Sec. 4 (IMAGE, PA IMAGE, PB IMAGE, OL IMAGE, OL A IMAGE, SIGMA MAP IMAGE,
QUALITY MAP_IMAGE, DISTANCE IMAGE, EMISSION ANGLE IMAGE, INCIDENCE ANGLE IMAGE, PHASE ANGLE IMAGE,
FACET INDEX IMAGE, COORDINATE X IMAGE, COORDINATE Y IMAGE, COORDINATE Z IMAGE) have the same structure,
which is described in the following table. Please note that not all labels are mandatory (e.g. UNIT), thus not all labels are present in all IMAGE
objects.

Label Object Datatype Description

INTERCHANGE FORMAT Label The interchange format of the image data.
Always: BINARY

LINE SAMPLES Integer Width of the image in pixels.

LINES Integer Height of the image in pixels.

BANDS Integer Number of image planes. Always: 1

SAMPLE TYPE Label The binary storage data type.

SAMPLE BITS Integer Number of bits per pixel.

UNIT String Data unit of the image data.

DERIVED_MINIMUM Integer/Float Minimum data value in image.

DERIVED MAXIMUM Integer/Float Maximum data value in image.

MEAN Integer/Float Mean data value of image data.

STANDARD DEVIATION Integer/Float Standard deviation value of the image data.

FIRST_LINE Integer First row of subframe in OPTICAL CCD coordinates.
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Please note that this value is 1 indexed! Not 0 indexed.

FIRST LINE SAMPLE

Integer

First column of subframe in OPTICAL CCD coordinates.

Please note that this value is 1 indexed! Not 0 indexed.

LINE DISPLAY DIRECTION

Label

The LINE DISPLAY DIRECTION element is the preferred orientation of lines within an
image viewing on a display device. The default is DOWN.

Note that the display is rotated 180° with respect to the Rosetta standard orientation (see Sec.
7.2.1).

Allowed values: DOWN, LEFT, RIGHT, UP

SAMPLE _DISPLAY_DIRECTION

Label

The SAMPLE DISPLAY DIRECTION element is the preferred orientation of samples within
a line for viewing on a display device. The default is RIGHT for the WAC and LEFT for the
NAC.

Note that the display is rotated 180° with respect to the Rosetta standard orientation (see Sec.
7.2.1).

Allowed values: DOWN, LEFT, RIGHT, UP
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11 The OSIRIS labels for .FIT files
The FITs images have an attached label (image header), described in Sec. 11.1, and a detached label, described in Sec. 11.2.

11.1 FITs attached label

Label PDS Equivalent Datatype Unit Description Source
SIMPLE Boolean Logical constant indicating that the file | PDS2LEGACY
conforms to the FITS standard.
T: TRUE
F: FALSE
BITPIX Integer The number of bits used to represent the data | PDS2LEGACY
values in the data array.
NAXIS Integer The number of axes in the data array. PDS2LEGACY
NAXISI Integer The number of elements along axis 1 (columns). | PDS2LEGACY
NAXIS2 Integer The number of elements along axis 2 (rows). PDS2LEGACY
EXTEND Boolean Indicates if the file may contain conforming | PDS2LEGACY
extensions following the primary HDU.
T: TRUE
F: FALSE
BSCALE Float Used with BZERO to scale the array pixel | PDS2LEGACY
values, using the equation:
physical value = BZERO + BSCALE x array
value
BZERO Float Used with BSCALE to scale the array pixel | PDS2LEGACY
values, using the equation:
physical value = BZERO + BSCALE x array
value
Label PDS Equivalent Datatype | Unit Description Source
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SOFTDESC SOFTWARE DESC String See SOFTWARE DESC in Sec. 9.2. Image
converter
SOFT_LIC SOFTWARE_LICENSE TYPE String See SOFTWARE_LICENSE_TYPE Sec. 9.2. | Image
converter
SOFT_ID SOFTWARE 1D String See SOFTWARE ID in Sec. 9.2. Image
converter
SOFTNAME SOFTWARE NAME String See SOFTWARE NAME in Sec. 9.2. Image
converter
SOFT_VER SOFTWARE_VERSION_ID String See SOFTWARE_VERSION_ID in Sec. 9.2. | Image
converter
SOFT REL SOFTWARE RELEASE DATE String See SOFTWARE RELEASE DATE in Sec. | Image
9.2. converter
XEND LINE_SAMPLES Integer Pixels See LINE_SAMPLES in Sec. 10.3. ™
YEND LINES Integer Pixels See LINES in Sec. 10.3. ™
DATE-OBS START TIME Character See START TIME in Sec. 9.6. TM/SPICE
String
F TSTART START TIME Character See START TIME in Sec. 9.6. TM/SPICE
String
D _TEMP DETECTOR_TEMPERATURE Float K See DETECTOR_TEMPERATURE in Sec. ™
9.4.
EXPTIME EXPOSURE _DURATION Float s See EXPOSURE_DURATION in Sec. 9.13. ™
F FID COMMANDED FILTER NUMBER Integer See COMMANDED FILTER NUMBER in ™
Sec. 9.13.
FILT COMMANDED FILTER NAME Character See COMMANDED FILTER NAME in Sec. | TM
String 9.13.
TARGET TARGET _NAME Character See TARGET_NAME in Sec. 9.7. SPICE
String
G_TTYPE TARGET_TYPE Character See TARGET_TYPE in Sec. 9.7. Image
String converter
CAMERA INSTRUMENT ID Character See INSTRUMENT ID in Sec. 9.4. ™
String
C_NAME INSTRUMENT_NAME Character See INSTRUMENT NAME in Sec. 9.4. TM/Fixed
String
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M _PHASE MISSION PHASE NAME Character See MISSION PHASE NAME in Sec. 9.3. Image
String Converter
F SC1 SPACECRAFT CLOCK START COUNT | Character See ™
String SPACECRAFT CLOCK _START COUNT
in Sec. 9.6.
F SC2 SPACECRAFT CLOCK _STOP_COUNT Character See ™
String SPACECRAFT CLOCK _STOP_COUNT in
Sec. 9.6.
F LEVEL PROCESSING LEVEL ID Character See PROCESSING LEVEL ID in Sec. 9.5. Image
String Converter
RS FDSID ROSETTA:FRONT DOOR STATUS ID | Character See FRONT DOOR_STATUS ID in Sec. 0. ™
String
G_RSS01 SC_SUN_POSITION VECTOR Float km X component of SPICE
SC _SUN _POSITION_ VECTOR (see Sec.
9.7).
G_RSS02 SC _SUN _POSITION_VECTOR Float km Y component of SPICE
SC_SUN_POSITION_VECTOR (see Sec.
9.7).
G_RSS03 SC_SUN_POSITION_VECTOR Float km Z component of SPICE
SC_SUN_POSITION_VECTOR (see Sec.
9.7)..
G_SSDIS SPACECRAFT_SOLAR_DISTANCE Float km See SPACECRAFT_SOLAR_DISTANCE in | SPICE
Sec. 9.7.
G _SELONG SOLAR ELONGATION Float deg See SOLAR_ELONGATION in Sec. 9.7. SPICE
G_RA RIGHT_ASCENSION Float deg See RIGHT_ASCENSION in Sec. 9.7. SPICE
G_DEC DECLINATION Float deg See DECLINATION in Sec. 9.7. SPICE
G_AZIN NORTH_AZIMUTH Float deg See NORTH_AZIMUTH in Sec. 9.7. SPICE
G_RSTO1 SC_TARGET POSITION_VECTOR Float None or | X component of SPICE
km SC TARGET POSITION VECTOR (see
Sec. 9.7).
G_RST02 SC_TARGET_POSITION_VECTOR Float None or | Y component of | SPICE
km SC_TARGET_POSITION_VECTOR (see
Sec. 9.7).
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G _RSTO03 SC TARGET POSITION VECTOR Float None or | Z component of SPICE
km SC_TARGET_POSITION_VECTOR (see

Sec. 9.7).

G_STVO01 SC TARGET VELOCITY_VECTOR Float km/s X component of SPICE
SC TARGET VELOCITY_VECTOR (see
Sec. 9.7).

G STVO02 SC_TARGET VELOCITY_VECTOR Float km/s Y component of SPICE
SC_TARGET_VELOCITY_VECTOR (see
Sec. 9.7).

G _STVO03 SC TARGET VELOCITY_VECTOR Float km/s Z component of SPICE
SC TARGET VELOCITY_ VECTOR (see
Sec. 9.7).

G _PHASEA PHASE ANGLE Float Deg See PHASE ANGLE in Sec. 9.7. SPICE

G_CNAME COORDINATE_SYSTEM_NAME See COORDINATE_SYSTEM_NAME in | Fixed
Sec. 9.7.1.

G_OVECO01 ORIGIN_OFFSET VECTOR Float km X component of SPICE
ORIGIN OFFSET VECTOR (see Sec. 9.7.1).

G _OVECO02 ORIGIN OFFSET VECTOR Float km Y component of ORIGIN_OFFSET VECTOR | SPICE
(see Sec. 9.7.1).

G_OVECO03 ORIGIN_OFFSET_VECTOR Float km Z component of ORIGIN_OFFSET_VECTOR | SPICE
(see Sec. 9.7.1).

G_OQUAO0I ORIGIN_ROTATION_QUATERNION Float First element of SPICE
ORIGIN ROTATION_ QUATERNION (see
Sec. 9.7.1).

G_OQUA02 ORIGIN ROTATION_ QUATERNION Float Second element of SPICE
ORIGIN ROTATION_ QUATERNION (see
Sec. 9.7.1).

G_OQUAO03 ORIGIN_ROTATION_QUATERNION Float Third element of SPICE
ORIGIN_ROTATION_QUATERNION (see
Sec. 9.7.1).

G_OQUA04 ORIGIN ROTATION_ QUATERNION Float Fourth element of SPICE
ORIGIN ROTATION_ QUATERNION (see
Sec. 9.7.1).

G_NSYS REFERENCE _COORD_SYSTEM_NAME | Character See Fixed

String REFERENCE_COORD_SYSTEM_NAME in

Sec. 9.7.1.
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BINNING HARDWARE_ BINNING_ID Character See HARDWARE_BINNING_ID in Sec. ™
String 9.13.

RS _AMPID AMPLIFIER ID Character See AMPLIFIER ID in Sec. 9.13. ™
String

RS_GANID GAIN_ID Character See GAIN_ID in Sec. 9.13. ™
String

RS _ADCID ADC ID Character See ADC _ID in Sec. 9.13. ™
String

LINEDIR LINE_DISPLAY_DIRECTION Character See LINE_DISPLAY_ DIRECTION in Sec. | Image
String 10.3. Converter

SMPLEDIR SAMPLE DISPLAY DIRECTION Character See SAMPLE DISPLAY DIRECTION in | Image
String Sec. 10.3 Converter

11.2 FITs detached label

FITs detached labels contain all the relevant information present in the labels of PDS images. For details about specific keywords, see Sec. 10.
Only the keywords not described there are given below:

11.3 Mandatory fields

Label Group Namespace | Datatype | Unit Description Source

SOURCE PRODUCT ID ROSETTA String Permanent, unique identifier assigned to | Image
the original .IMG PDS image file used | converter
to create the .FITs file.

11.4 IMAGE object

Label Group Namespace | Datatype | Unit Description Source

OFFSET IMAGE object ROSETTA Integer The value of BZERO described in the | Image
attached FITs label converter

SCALING_FACTOR IMAGE object ROSETTA Integer The value of BSCALE described in the | Image

attached FITs label converter
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12 The OSIRIS labels for .JPG files

JPEG detached labels contain all the relevant information present in the labels of PDS images. For details about specific keywords, see Sec. 10.
Only the keywords not described there are given below:

12.1 The JPEG_DOCUMENT object
This object describes the data structure of the .JPG file in the detached label. The Object contains the following keywords:

Label Group Namespace | Datatype Unit Description Source

DOCUMENT_NAME String Permanent, unique Image

identifier assigned to | converter
the original .IMG
PDS image file used
to create the .FITs
file

PUBLICATION DATE Date See Sec. 9.5 Image Image
- Identification converter
DOCUMENT_TOPIC_TYPE String Identifies the major Image
- - topic of this converter
document
DESCRIPTION String Description of the Image
object. converter
INTERCHANGE FORMAT Label The interchange Image
B format of the image converter
data.

Always: BINARY

DOCUMENT_FORMAT Label The Image

document_format converter
element represents
the manner in which
documents are stored

Always: JPG
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Appendix 1: Example OSIRIS image header

The header keywords of all OSIRIS .IMG data products are identical, independently from the processing level. The content of certain header
keywords is updated according to the processing level.

The header is also representative for detached labels of .FIT and .JPG products, which have the same header keywords.

PDS_VERSION_ ID = PDS3
LABEL REVISION NOTE = "RO-RIS-MPAE-ID-023 1/h"

/* FILE CHARACTERISTICS */

RECORD TYPE = FIXED LENGTH

RECORD BYTES = 512

FILE RECORDS = 93368

LABEL RECORDS = 46

FILE NAME = "W20150116T065858976EF4FF13.IMG"

/* POINTERS TO DATA OBJECTS */

~IMAGE - 57
~SIGMA MAP IMAGE = 41529
~QUALITY MAP IMAGE = 83001
~HISTORY = 47

/* SOFTWARE */

SOFTWARE DESC = "OSIRIS CALIBRATION PIPELINE 64BIT VERSION"
SOFTWARE LICENSE TYPE = "COMMERCIAL"

SOFTWARE ID = "OSICALLIOPE"

SOFTWARE NAME = "OSICALLIOPE.EXE"

SOFTWARE VERSION ID = "2.44.0"

SOFTWARE RELEASE DATE = 2021-12-20

ROSETTA:TELEMETRY FORMAT CODE = "210"

/* MISSION IDENTIFICATION */

INSTRUMENT HOST ID = "RO"
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INSTRUMENT HOST NAME = "ROSETTA-ORBITER"
MISSION ID = "ROSETTA"
MISSION NAME "INTERNATIONAL ROSETTA MISSION"
MISSION PHASE NAME = "COMET ESCORT 1"
/* INSTRUMENT DESCRIPTION */
INSTRUMENT ID = "OSIWAC"
INSTRUMENT NAME = "OSIRIS - WIDE ANGLE CAMERA"
INSTRUMENT TYPE = "FRAME CCD REFLECTING TELESCOPE"
DETECTOR DESC = "2048x2048 PIXELS BACKLIT FRAME CCD DETECTOR"

DETECTOR PIXEL WIDTH
DETECTOR PIXEL HEIGHT
DETECTOR_TYPE

DETECTOR ID

DETECTOR TEMPERATURE
ELEVATION_ FOV

AZIMUTH FOV
ROSETTA:VERTICAL RESOLUTION

ROSETTA:HORIZONTAL RESOLUTION

TELESCOPE F NUMBER

ROSETTA:VERTICAL FOCAL LENGTH

ROSETTA:HORIZONTAL FOCAL_ LENGTH

ROSETTA:OSIRIS BORESIGHT COORDINATES =

/* IMAGE IDENTIFICATION

IMAGE_ID

ROSETTA: PROCESSING ID
IMAGE OBSERVATION TYPE
EXPOSURE_TYPE

PRODUCT _ID

PRODUCT TYPE

PRODUCT VERSION ID
PRODUCER INSTITUTION NAME
PRODUCER_FULL NAME
PRODUCER ID

MEDIUM TYPE

13.5 <micron>

13.5 <micron>

"SI CCD"

"EEV-242"

167.04 <K>

= 13.080 <deg>
13.080 <deg>
9.949900e-05 <rad>
9.949900e-05 <rad>
.600000

0.1357 <m>

= 0.1357 <m>
(-6.53886 <deg>,

o

-6.53886 <deg>)

A\ 1 A\

0

"REGULAR"

"MANUAL"
= "W20150116T065858976EF4FF13.IMG"

= "RDR"

" l "

"Max Planck Institute for Solar System Research"
= "JAKOB DELLER"

"MPS A\

"ELECTRONIC"
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PUBLICATION DATE = 2022-01-01
VOLUME FORMAT = "ANSI"
VOLUME ID = "ROOSI 4273"
VOLUME NAME = "RESAMPLED OSIRIS WAC DATA FOR COMET ESCORT 1 PHASE"
VOLUME SERIES NAME = "ROSETTA SCIENCE ARCHIVE"
VOLUME SET NAME = "ROSETTA OSIRIS DATA"
VOLUME SET ID = "DE MPG MPS ROOSI 4273"
VOLUME VERSION ID = "VERSION V2.0"
VOLUMES = "UNK"
DATA SET ID = "RO-C-OSIWAC-4-ESC1-67P-M12-INF-REFL-V2.0"

DATA SET NAME "ROSETTA-ORBITER 67P OSIWAC 4 ESC1-MTP012 RDR-INF-REFL V2.0"
PROCESSING LEVEL ID = "4"
PROCESSING LEVEL DESC =

"Radiometrically calibrated, geometric distortion and boresight corrected data, out-of-field and in-field stray-

ligh
t corrected, in reflectance units"
DATA QUALITY ID = "0000000000000000™
DATA QUALITY DESC = "List of 0 and 1 to specify the quality of

the image. Zeroes mean that the data are good, and a one means that the
data are affected by this particular issue. The meaning of the
individual entries from right to left are:

1: affected by shutter error

contains missing packets

header created with insufficient data

shutter backtravel opening (curtain)

shutter backtravel opening (ballistic dual)

first lines are dark

affected by onboard software failure

Note that the field is 16 characters in total to allow for possible
extensions in future, but not all digits are used. Any unused digit is set
to O.

e.g. 0000000000000010 means that the image contains missing packets,
0000000000010001 means that the image is affected by a shutter error AND
by dual ballistic backtravel opening."

\IO‘\U'I.bUJN

/* TIME IDENTIFICATION */

PRODUCT CREATION TIME = 2021-12-20T13:51:53
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START TIME = 2015-01-16T07:00:11.9706
STOP_TIME = 2015-01-16T07:00:20.56606
SPACECRAFT CLOCK_START COUNT = "1/0380012338.63968"
SPACECRAFT CLOCK STOP COUNT = "1/0380012347.37098"

/*  GEOMETRY  */
NOTE
SC_SUN_POSITION VECTOR SC_

"The values of the keywords
TARGET POSITION VECTOR and

SC_TARGET VELOCITY VECTOR are related to the Earth Mean Equator J2000
reference frame. The values of SUB SPACECRAFT LATITUDE and
SUB_ SPACECRAFT LONGITUDE are northern latitude and eastern longitude in

the standard planetocentric IAU <TARGET NAME> frame. All values are
Distances are given in <km>,

computed for the time t
velocities in <m/s>, Angle
TARGET NAME
ROSETTA:SPICE TARGET NAME
TARGET TYPE
SC_SUN POSITION VECTOR
SPACECRAFT SOLAR DISTANCE
SOLAR _ELONGATION
RIGHT ASCENSION
DECLINATION
NORTH AZIMUTH
SC_TARGET POSITION VECTOR
SC_TARGET VELOCITY VECTOR
TARGET CENTER DISTANCE
SPACECRAFT ALTITUDE
SUB SPACECRAFT LATITUDE
SUB_ SPACECRAFT LONGITUDE
SUB_SOLAR LATITUDE
SUB_SOLAR LONGITUDE
PHASE ANGLE

GROUP
COORDINATE SYSTEM NAME
ORIGIN OFFSET VECTOR
ORIGIN ROTATION QUATERNION

START TIME.
s in <deg>."
= "67P/CHURYUMOV-GERASIMENKO
= "67P/CHURYUMOV-GERASIMENKO"
COMET

(-266861622.781 <km>,
379270945.748 <km>
83.59526 <deg>
35.10824 <deg>
45.13283 <deg>
153.50262 <deg>
(17.379 <km>, 11.067 <km>,
(-0.039 <m/s>,
28.32984 <km>
27.04130 <km>
-60.67996 <deg>
52.56729 <deg>
29.09025 <deg>
18.77098 <deg>
96.40474 <deg>

SC_COORDINATE SYSTEM

"ROS_ SPACECRAFT"
(266872958.183 <km>,
(0.22836511, -0.25160519,

-0.111 <m/s>,

1

225162814.280 <km>,

19.444 <km>)

-225172377.325 <km>,

-0.28941266,

(1969 R1)"

148098047.390 <km>)

0.101 <m/s>)

-148104337.507 <km>)
-0.89486564)
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QUATERNION DESC = "J2000 to Rosetta Coordinate System quaternion
(cos(a/2), nx sin(a/2), ny sin(a/2), nz sin(a/2))"
REFERENCE COORD_SYSTEM NAME = "J2000"
END_GROUP = SC_COORDINATE SYSTEM
GROUP = CAMERA COORDINATE SYSTEM
COORDINATE SYSTEM NAME = "ROS_OSIRIS_WAC"
ORIGIN OFFSET VECTOR = (-0.001175 <km>, 0.000536 <km>, 0.002158 <km>)
ORIGIN ROTATION QUATERNION = (0.99999398, 0.00063906, -0.00326439, -0.00098401)
QUATERNION DESC = "Rosetta Coordinate System to camera
coordinate system quaternion (cos(a/2), nx sin(a/2), ny sin(a/2),
nz sin(a/2))"
REFERENCE COORD_SYSTEM NAME = "ROS_SPACECRAFT"
END_GROUP = CAMERA COORDINATE SYSTEM
SPICE FILE NAME = ("ck\CATT DV _145 02 00216.BC", "ck\RATT DV 145 01 01 T6 00216.BC",
"ck\ROS_OSIRIS V1.BC", "dsk\ROS CG M004 OSPGDLR N V1.BDS", "fk\ROS V36.TF", "ik\ROS OSIRIS V17.TI",
"1sk\NAIF0011l.TLS", "pck\ROS CG RAD V10.TPC", "sclk\ROS 160929 STEP.TSC", "spk\CORB DV 257 03  T19 00345.BSP",
"spk\DE405.BSP", "spk\RORB DV 257 03  T19 00345.BSP", "spk\ROS COG V4.BSP", "spk\ROS STRUCT V8.BSP")
/* IMAGE POINT OF INTEREST */
GROUP = IMAGE POI
ROSETTA:POINT_OF_INTEREST = "IMAGE_PIXEL"
ROSETTA:IMAGE POI PIXEL = (1019.9, 701.4)
ROSETTA:COORDINATE SYSTEM = "67P/C—G_CK"
ROSETTA:SURFACE_INTERCEPT_DISTANCE = 27.040 <km>
ROSETTA:SURF INT CART COORD = (0.383 <km>, 0.501 <km>, -1.124 <km>)
END_GROUP = IMAGE_POI
/* SCIENCE ACTIVITY */
GROUP = SCIENCE_ACTIVITY
ROSETTA:MISSION_PHASE = ("LTPOO4", "MTPO12", "STPO39")
ROSETTA:RATIONALE DESC = "NUCLEUS"
ROSETTA:OPERATIONAL ACTIVITY = "TAG NUCLEUS COLOR"
ROSETTA:ACTIVITY_NAME = "STP039_COLOR_MAP"

END_GROUP SCIENCE ACTIVITY
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/* DATA CONTENT FLAGS */

GROUP = SR_DATA CONTENT
ROSETTA:PREPIXEL FLAG = FALSE
ROSETTA: POSTPIXEL FLAG = FALSE
ROSETTA : OVERCLOCKING LINES FLAG = FALSE
ROSETTA:CCD DATA FLAG = TRUE
ROSETTA:B1 SHUTTER PULSE FLAG = TRUE
ROSETTA:B2 SHUTTER PULSE_FLAG = TRUE
END_GROUP = SR_DATA CONTENT

/* STATUS FLAGS */

GROUP = SR_STATUS_FLAGS
ROSETTA:SHUTTER FOUND_IN ERROR FLAG = FALSE
ROSETTA:SHUTTER PRE INIT FAILED FLAG = FALSE
ROSETTA:ERROR_RECOVERY FAILED FLAG = FALSE
ROSETTA:EXPOSURE_STATUS ID = SUCCESS

END_GROUP = SR_STATUS_FLAGS

/* MECHANISM STATUS FLAGS */

GROUP = SR_MECHANISM STATUS
FILTER NUMBER = "13"
FILTER NAME = "Empty UV375"
ROSETTA:FRONT DOOR STATUS ID = OPEN

END_GROUP = SR MECHANISM STATUS

/* IMAGE ACQUISITION OPTIONS */

GROUP = SR_ACQUIRE OPTIONS
ROSETTA:SCIENCE DATA LINK = HIGHSPEED
ROSETTA:DATA ROUTING ID = QUEUE2
EXPOSURE DURATION = 8.5900 <s>

ROSETTA:COMMANDED FILTER NUMBER = 13
ROSETTA:COMMANDED FILTER NAME = "Empty UV375"
ROSETTA:GRAYSCALE TESTMODE FLAG = FALSE
ROSETTA:HARDWARE BINNING ID = "Ix1"
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ROSETTA:AMPLIFIER ID =B
ROSETTA:GAIN ID = HIGH
ROSETTA:ADC ID = TANDEM

ROSETTA:OVERCLOCKING LINES FLAG = FALSE
ROSETTA:OVERCLOCKING PIXELS FLAG = FALSE
ROSETTA:CCD_ENABLED FLAG = TRUE
ROSETTA:ADC ENABLED FLAG = TRUE
ROSETTA:BLADE1 PULSES ENABLED FLAG = TRUE
ROSETTA:BLADEZ2 PULSES ENABLED FLAG = TRUE
ROSETTA:BULBMODE ENABLED FLAG = FALSE
ROSETTA: FRAMETRANSFER ENABLED FLAG = FALSE
ROSETTA:WINDOWING ENABLED FLAG = TRUE
ROSETTA:SHUTTER ENABLED FLAG = TRUE

ROSETTA:DITHERING ENABLED FLAG = FALSE
ROSETTA:CRB_DUMP MODE =0
ROSETTA:CRB_PULSE MODE =0
ROSETTA:SUBFRAME COORDINATE ID = "ELECTRICAL"
ROSETTA:X START =0

ROSETTA:X END = 2048

ROSETTA:Y START =0

ROSETTA:Y END = 2048

ROSETTA:SHUTTER PRETRIGGER DURATION = 0.0650 <s>
ROSETTA:CRB_TO PCM SYNC MODE = 17
ROSETTA:AUTOEXPOSURE FLAG = FALSE
ROSETTA : LOWPOWER MODE FLAG = FALSE

ROSETTA:DUAL EXPOSURE FLAG = FALSE
END_GROUP = SR_ACQUIRE OPTIONS
/* PROCESSING FLAGS */

GROUP = SR_PROCESSING FLAGS

BAD PIXEL REPLACEMENT FLAG = FALSE
ROSETTA:ADC_OFFSET CORRECTION FLAG = TRUE
ROSETTA:BIAS CORRECTION FLAG = TRUE
ROSETTA:COHERENT NOISE CORRECTION FLAG = FALSE
DARK CURRENT CORRECTION FLAG = FALSE
ROSETTA:FLATFIELD SPECTRAL CORRECTION_ FLAG = TRUE
ROSETTA:BAD PIXEL REPLACEMENT GROUND FLAG = TRUE
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ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:

END GROUP

FLATFIELD LAB CORRECTION FLAG = TRUE
EXPOSURETIME CORRECTION FLAG = TRUE
RADIOMETRIC CALIBRATION FLAG = TRUE
GEOMETRIC DISTORTION CORRECTION FLAG = TRUE
REFLECTIVITY NORMALIZATION FLAG = TRUE
INFIELD STRAYLIGHT CORRECTION FLAG = TRUE
OUTFIELD STRAYLIGHT CORRECTION FLAG = TRUE
= SR _PROCESSING_ FLAGS

/* SHUTTER CONFIG */

GROUP
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:

END_ GROUP

= SR _SHUTTER CONFIG

PROFILE ID = "4294967295"
CONTROL_MASK = "164#394"
TESTMODE_FLAG = FALSE
ZEROPULSE_FLAG = TRUE

LOCKING ENCODER FLAG = TRUE
CHARGEMODE_ID = SLOW

SHUTTER OPERATION MODE = "NORMAL"
NUM_OF EXPOSURES = 1

STACKING ACTIVATIONS = "N/A"

= SR _SHUTTER CONFIG

/* SHUTTER STATUS */

GROUP
ROSETTA:
ROSETTA:

END_GROUP

= SR _SHUTTER STATUS

STATUS MASK = "16#06000600#"

ERROR TYPE ID = SHUTTER ERROR NONE
= SR_SHUTTER STATUS

/* DATA COMPRESSION AND SEGMENTATION */

GROUP
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:

= SR _COMPRESSION

LOST PACKETS (0, 0, o, 0, 0, 0, 0, 0, 0, 0, O, 0, O, O, O,
SEGMENT X = (0, 512, 1024, 1536, 0, 512, 1024, 1536, 0, 51
SEGMENT Y = (0, 0, 0, O, 512, 512, 512, 512, 1024, 1024, 1
SEGMENT W = (512, 512, 512, 512, 512, 512, 512, 512, 512,
SEGMENT H = (512, 512, 512, 512, 512, 512, 512, 512, 512,

0)

2, 1024, 1536,
024, 1024, 1536,
512, 512, 512,
512, 512, 512,

0, 512,
1536,

512,
512,

512,
512,

1024,
1536,

512,
512,

1536
1536
512
512

)
)
)
)
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ROSETTA : ENCODING = (SPIHT TAP, SPIHT TAP, SPIHT TAP, SPIHT TAP, SPIHT TAP, SPIHT TAP, SPIHT TAP,
SPIHT TAP, SPIHT TAP, SPIHT TAP, SPIHT TAP, SPIHT TAP, SPIHT TAP, SPIHT TAP, SPIHT TAP, SPIHT TAP)
ROSETTA:COMPRESSION RATIO = ( 6.0, 6.0, 6.0, 6.0, 6.0, 6.0, 6.0, 6.0, 6.0, 6.0, 6.0, 6.0,
6.0, 6.0, 6.0, 6.0)
ROSETTA:LOSSLESS FLAG = (FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE,
FALSE, FALSE, FALSE, FALSE)
ROSETTA:SPIHT PYRAMID LEVELS = (8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8)
ROSETTA:SPIHT THRESHOLD BITS = (12, 12, 16, 16, 11, 16, 16, 16, 14, 16, 16, 16, 15, 15, 15, 15)
ROSETTA:SPIHT MEAN = (256, 984, 301, 972, 297, 393, 519, 293, 285, 357, 260, 374, 259, 289, 266, 996)
ROSETTA:SPIHT MEAN SHIFT = (2, 1, 2, 1, 2, 3, 2, 2, 2, 2, 3, 2, 2, 2, 2, 1)
ROSETTA:SPIHT WAVE LEVELS = (4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 4)
PIXEL AVERAGING WIDTH = (1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1)
PIXEL AVERAGING HEIGHT = (1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1)
ROSETTA:SMOOTH FILTER ID = (NONE, NONE, NONE, NONE, NONE, NONE, NONE, NONE, NONE, NONE, NONE, NONE, NONE, NONE,
NONE, NONE)
ROSETTA:SQRT FILTER FLAG = (FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE,
FALSE, FALSE, FALSE, FALSE)
ROSETTA: SQRT GAIN = ("N/A", "N/A", "N/A", "N/A", "N/A", "N/A", "N/A", "N/A", "N/A", "N/A", "N/A", "N/A",
"N/A", "N/A", "N/A", "N/A")
END GROUP = SR COMPRESSION
/* SUBSYSTEM HARDWARE IDENTIFICATION */
GROUP = SR HARDWARE CONFIG
ROSETTA:DATA PROCESSING UNIT ID = FS
ROSETTA:POWER CONVERTER ID = FS
ROSETTA:MOTOR CONTROLLER ID = FS
ROSETTA:NAC CCD READOUT BOX ID = FM
ROSETTA:WAC CCD READOUT BOX ID = FM
ROSETTA:NAC CAMERA ID = FM
ROSETTA:WAC CAMERA ID = FM
END_GROUP = SR_HARDWARE CONFIG
/* SYSTEM HEATER STATUS */
GROUP = SR_HEATER STATUS
ROSETTA:CCD HEATER POWER = 0.000 <W>
ROSETTA:NAC MAIN FDM POWER = 1.459 <w>
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ROSETTA:
ROSETTA: _
:NAC_RED PPE POWER = 0.000 <W>
ROSETTA:
ROSETTA:
ROSETTA: _
:WAC_RED STR2_POWER = 0.000 <wW>

= SR_HEATER STATUS

ROSETTA

ROSETTA
END GROUP

NAC RED FDM POWER = 0.000 <wW>
NAC MAIN PPE POWER = 3.943 <W>

WAC MAIN STR1 POWER = 3.367 <W>
WAC _RED STR1 POWER = 0.000 <w>
WAC MAIN STR2 POWER = 3.953 <W>

/* POWER CONVERTER SWITCH STATUS */

GROUP

ROSETTA:
:NAC SHUTFAILSAFEEXEC FLAG = OFF
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:

ROSETTA

= SR _SWITCH STATUS

WAC SHUTFAILSAFEEXEC FLAG = OFF

WAC DOORFAILSAFEEXEC FLAG = OFF
NAC DOORFAILSAFEEXEC FLAG = OFF
PCM_PASSCTRLACTIVE FLAG = OFF
WAC SHUTFAILSAFE ENAB FLAG = OFF
WAC SHUTTERPOWER FLAG = ON

WAC CCDANNEALHEATER FLAG = OFF
WAC CRB_PRIMEPOWER FLAG = ON

NAC SHUTFAILSAFE ENAB FLAG = OFF
NAC SHUTTERPOWER FLAG = ON

NAC CCDANNEALHEATER FLAG = OFF
NAC CRB_PRIMEPOWER FLAG = ON

WAC STRUCTUREHEATER R FLAG = OFF
WAC STRUCTUREHEATER M FLAG = OFF
WAC RED CALLAMP FLAG = OFF

WAC MAIN CALLAMP FLAG = OFF

WAC DOORFAILSAFE ENAB FLAG = OFF
NAC IFPLATEHEATER R FLAG = OFF
NAC IFPLATEHEATER M FLAG = OFF
NAC RED CALLAMP FLAG = OFF

NAC MAIN CALLAMP FLAG = OFF

NAC DOORFAILSAFE ENAB FLAG = OFF
MCB RED MOTORPOWER FLAG = OFF
MCB MAIN MOTORPOWER FLAG = ON
MCB FLAG = MAIN
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ROSETTA:PRIMARY POWER RATIL FLAG = REDUNDANT
END_ GROUP = SR _SWITCH STATUS

/* POWER SYSTEM STATUS */

GROUP = SR_POWER_STATUS
ROSETTA:V 28 MAIN = 3.55 <v>
ROSETTA:V_ 28 REDUNDANT = 27.80 <v>
ROSETTA:V 5 = 5.190 <v>
ROSETTA:V 3 = 3.420 <v>
ROSETTA:V 15 = 15.04 <v>
ROSETTA:V_M15 = -15.04 <V>
ROSETTA:V_NAC REFERENCE = -9.892 <V>
ROSETTA:V_WAC REFERENCE = -9.96 <V>
ROSETTA:CAMERA V 24 = 25.44 <v>
ROSETTA:CAMERA V_8 = 8.385 <v>
ROSETTA:CAMERA V_M12 = -12.38 <v>
ROSETTA:CAMERA V_5 ANALOG = 5.363 <V>
ROSETTA:CAMERA V 5 DIGITAL = 5.272 <V>
ROSETTA:CAMERA VM5 = -5.335 <v>
ROSETTA:I 28 MAIN = -79.6 <mA>
ROSETTA:I 28 REDUNDANT = 1796.3 <mA>
ROSETTA:I 5 = 2269.1 <mA>
ROSETTA:I 3 = 129.7 <mA>
ROSETTA:I 15 = 116.3 <mA>
ROSETTA:I M15 = 58.8 <mA>
ROSETTA:CAMERA I 24 = 14.66 <mA>
ROSETTA:CAMERA I 8 = 12.46 <mA>
ROSETTA:CAMERA I M12 = 57.93 <mA>
ROSETTA:CAMERA I 5 ANALOG = 90.5 <mA>

ROSETTA:CAMERA I 5 DIGITAL = 126.1 <mA>
ROSETTA:CAMERA I M5 = 64.6 <mA>
END_ GROUP SR_POWER STATUS

/* CALIBRATED TEMPERATURES */

GROUP SR _TEMPERATURE_STATUS
ROSETTA:T MAIN PCM = 294.4 <K>
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ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA
ROSETTA

ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:
ROSETTA:

END_GROUP

:T REDUNDANT PCM = 296.0 <K>

:T WAC_STRUCTURE MAIN 1 = 285.2 <K>
:T_WAC_STRUCTURE REDUNDANT 1 = 285.5 <K>
:T_WAC_STRUCTURE MAIN 2 = 285.2 <K>
:T_WAC_STRUCTURE_REDUNDANT 2 = 285.5 <K>
:T_WAC3 = 287.8 <K>

:T_WACA = 286.5 <K>

:T WAC WHEEL MOTOR 1 = 282.2 <K>
:T WAC WHEEL MOTOR 2 = 282.2 <K>
:T WAC DOOR MOTOR = 283.0 <K>
:T NAC CCD VIA MCB = 140.4 <K>
:T WAC CCD VIA MCB = 172.0 <K>
:T NAC WHEEL MOTOR 1 = 253.7 <K>
:T NAC WHEEL MOTOR 2 = 254.8 <K>
:T NAC DOOR MOTOR = 252.5 <K>
:T _NAC DOOR_IF MAIN = 247.9 <K>
:T NAC MIRROR 2 = 225.3 <K>
:T NAC PPE IF REDUNDANT = 255.3 <K>

:T_NAC_DOOR_IF REDUNDANT = 247.9 <K>
:T NAC_PPE_IF MAIN = 255.0 <K>

:T NAC MIRROR 1 AND 3 = 224.3 <K>
:T_DSP_MAIN = 301.5 <K>

:T _DSP_REDUNDANT = 295.1 <K>
:T_BOARD CONTROLLER = 298.7 <K>
:T_BOARD DRIVER = 296.7 <K>
CAMERA TCCD = 167.0 <K>
CAMERA T SENSORHEAD = 289.3 <K>
CAMERA T ADC 1 = 296.4 <K>
CAMERA T ADC 2 = 297.7 <K>

CAMERA T SHUTTER MOTOR 1 = 284.1 <K>
CAMERA T SHUTTER MOTOR 2 = 284.6 <K>
CAMERA T POWER CONVERTER = 318.7 <K>
CAMERA T DOSIMETER = 292.3 <K>

= SR _TEMPERATURE STATUS

/* RADIATION ENVIRONMENT */

GROUP

= SR _RADIATION_STATUS
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ROSETTA:CAMERA DOSIS = 501.6 <rad>
END GROUP = SR _RADIATION STATUS
/* DATA OBJECT DEFINITIONS */
OBJECT = IMAGE
INTERCHANGE FORMAT = BINARY
LINE SAMPLES = 2304
LINES = 2304
BANDS =1
SAMPLE TYPE = PC_REAL
SAMPLE BITS = 32
UNIT = m"n
DERIVED MINIMUM = -9.83124e-06
DERIVED MAXIMUM = 0.0156803

LINE DISPLAY DIRECTION DOWN
SAMPLE DISPLAY DIRECTION = RIGHT
FIRST LINE 1
FIRST LINE SAMPLE 1

END OBJECT = IMAGE
OBJECT = SIGMA MAP IMAGE
INTERCHANGE FORMAT = BINARY
LINE_ SAMPLES = 2304
LINES = 2304
BANDS =1
SAMPLE_TYPE = PC_REAL
SAMPLE_BITS = 32
UNIT = "
DERIVED MINIMUM =0
DERIVED MAXIMUM = 0.000455716
LINE DISPLAY DIRECTION = DOWN
SAMPLE_DISPLAY DIRECTION = RIGHT

FIRST LINE =1
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FIRST LINE SAMPLE
END OBJECT

OBJECT
INTERCHANGE FORMAT
LINE SAMPLES
LINES
BANDS
SAMPLE TYPE
SAMPLE BITS
LINE DISPLAY DIRECTION
SAMPLE DISPLAY DIRECTION
FIRST LINE
FIRST LINE SAMPLE

END_ OBJECT

END

1
SIGMA MAP IMAGE

QUALITY MAP IMAGE
BINARY

2304

2304

1

LSB_UNSIGNED INTEGER
8

DOWN

RIGHT

1

1
QUALITY MAP IMAGE
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Appendix 2: Example OSIRIS .IMG History Object

The HISTORY object consists of groups. OSIRIS level 1 (CODMAC L2) images contain only the group LEVEL 1 GENERATION, while higher
levels, processed by OsiCalliope, contain a second group OSICALLIOPE.

OBJECT = HISTORY
GROUP = LEVEL 1 GENERATION
SOFTWARE DESC = "OSIRIS LEVEL 1 PDS FILE GENERATOR"
SOFTWARE VERSION ID = "2.34.0"
SOFTWARE RELEASE DATE = 2021-11-25
PRODUCT CREATION TIME = 2021-11-26T01:26:26.000
GROUP = PARAMETERS
FILENAME =
"WAC_2015-01-16T06.58.58.9767 _ID10_ 1397549001 F13.IMG"
INVALID LINES = "N/A"
END_GROUP = PARAMETERS
END_ GROUP = LEVEL 1 GENERATION
GROUP = OSICALLIOPE
SOFTWARE DESC = "QOSIRIS CALIBRATION PIPELINE 64BIT VERSION"
SOFTWARE VERSION ID = "2.44.0"
ROSETTA:DATA VERSION ID = "OSICALLIOPE_VO9.TXT"
PRODUCT CREATION TIME = 2021-12-20T13:51:31
GROUP = PARAMETERS
ROSETTA:ADC OFFSET CORRECTION FLAG = TRUE
ROSETTA:BIAS CORRECTION FLAG = TRUE
ROSETTA:COHERENT NOISE CORRECTION FLAG = FALSE
DARK CURRENT CORRECTION FLAG = FALSE

ROSETTA:FLATFIELD SPECTRAL CORRECTION FLAG = TRUE
ROSETTA:BAD PIXEL REPLACEMENT GROUND FLAG = TRUE
ROSETTA:FLATFIELD LAB CORRECTION FLAG = TRUE
ROSETTA:EXPOSURETIME CORRECTION FLAG = TRUE
ROSETTA:RADIOMETRIC CALIBRATION FLAG = TRUE
ROSETTA:GEOMETRIC DISTORTION CORRECTION FLAG = TRUE
ROSETTA:REFLECTIVITY NORMALIZATION FLAG = TRUE
ROSETTA:INFIELD STRAYLIGHT CORRECTION FLAG = TRUE
ROSETTA:OUTFIELD STRAYLIGHT CORRECTION FLAG = TRUE
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SATURATION LEVEL = 47400 <DN>
SATURATED PIXEL COUNT = (2, 0.00 <%>)
ADC_OFFSET VALUES = (12 <DN>, 12 <DN>)
READOUT ERROR ABS = 7.10 <DN>
BIAS FILE = "WAC FM BIAS VO1.TXT"
BIAS BASE VALUES = (233.390 <DN>, 233.390 <DN>)
BIAS TEMP = (296.4 <K>, 297.7 <K>)
BIAS TEMP DELTA = (5.198 <DN>, 5.198 <DN>)
BIAS TEMP ERROR ABS = 0.68 <DN>
BAD PIXEL FILE = "WAC FM BAD PIXEL VO02.TXT"
FLAT LAB FILE = "WAC FM FLAT 13 V02.IMG"
FLAT LAB IMAGE ERROR ABS = 0.01
FLAT SPECTRAL FILE = "WAC FM SPEC 13 VO01.IMG"
EXPOSURETIME ERROR ABS = 0.0001 <s>
EXPOSURETIME ERROR REL = 0.0000
EXPOSURE_CORRECTION TYPE = "NORMAL PULSES"
EXPOSURE_CORRECTION FILE = "PULSE DATA"
NUM OF EXPOSURES =1
MEAN EFFECTIVE EXPOSURETIME 8.5873 <s>
SOLAR FLUX = 1.116 <W/m**2/nm>
SOLAR FLUX ERROR REL = 0.025
SOLAR DISTANCE = 2.5352697 <AU>
SOL_STL IMAGE = ("WAC FM SOL STL 12 VO01.IMG", 0.006570)
SOL STL IMAGE ERROR REL = 0.100
GHOST IMAGE = "WAC_2015-01-16T06.58.58.976Z GS10 1397549001 F13.IMG"
GHOST IMAGE ERROR REL = 0.100
GROUP = GHOST IMAGE GENERATION
SOFTWARE DESC = "OSIRIS INFIELD STRAYLIGHT REMOVAL TOOL"
SOFTWARE ID = "GHOSTCRAWLER"
SOFTWARE VERSION ID = "1.23.0"
SOFTWARE RELEASE DATE = 2021-09-23
PRODUCT CREATION TIME = 2021-11-26T16:35:15
GROUP = GHOST PARAMETERS
SOURCE_PRODUCT ID = "WAC 2015-01-16T06.58.58.976% ID10 1397549001 F13.IMG"
GHOST KERNEL = "WAC FM GHOST 13 V02.TXT"
GHOST BINNING = "2x2"
NUMBER ITERATIONS = "on"

END_GROUP = GHOST_ PARAMETERS
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SYNTHETIC IMAGE = "N/A"
END GROUP = GHOST IMAGE GENERATION
ABSCAL FILE "WAC_ FM ABSCAL V02.TXT"
ABSCAL FACTOR 4.5976e+06 <(DN/s)/ (W/m**2/nm/sr)>
BINNING FACTOR =1
ABSCAL ERROR_ABS 47086.00 <(DN/s)/ (W/m**2/nm/sr)>

GEOMETRIC CORRECTION FILE = "WAC FM DISTORTION VO02.TXT"
GEOMETRIC CORRECTION METHOD = (POLY4 2D LUT, POLY4 2D LUT)
GEOMETRIC CORRECTION AVERAGE = 403.73
FILTER SHIFT = (-0.30, 0.03)
BORESIGHT TEMP SHIFT = (=-0.35, 0.97)
END_GROUP = PARAMETERS
END_GROUP = OSICALLIOPE
END_ OBJECT = HISTORY

END
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Appendix 3: Example OSIRIS attached label for .FIT files

The following represents the attached label of file W20150116T065858976EF4FF13.FIT (OSIRIS WAC 2015-01-16T06.58.58.976Z EF4F
1397549001 F13.IMG. The detached label is called W20150116T065858976EF4FF13.LBL

SIMPLE = T / file does conform to FITS standard
BITPIX = -32 / number of bits per data pixel
NAXIS = 2 / number of axes

NAXIS1 = 2304 / columns

NAXIS2 = 2304 / rows

EXTEND = T / FITS dataset may contain extensions
XEND = 2304 / columns

YEND = 2304 / rows

BSCALE = 1

BZERO = 0

BUNIT = '1"

SOFTDESC= 'OSIRIS FITS FILE GENERATOR'

SOFT LIC= 'COMMERCIAL'

SOFT ID = 'PDS2LEGACY'

SOFTNAME= 'PDS2LEGACY.EXE'

SOFT VER= '2.10.0'

SOFT REL= '2021-11-25"

DATE-OBS= '2015-01-16T07:00:11.976"'
F TSTART= '2015-01-16T07:00:11.976"

D TEMP = 167.04
EXPTIME = 8.59

F FID = 13

FILT = 'Empty UV375"

TARGET = '67P/CHURYUMOV-GERASIMENKO 1 (1969 R1)'
G TTYPE = 'COMET'

CAMERA = 'OSIWAC '

C NAME = 'OSIRIS - WIDE ANGLE CAMERA'
M PHASE = 'NULL'

F sCl = '1/0380012338.63968"

F sC2 = '1/0380012347.37098"

F LEVEL = '3'

RS FDSID= 'OPEN'
G RSSO0l = -266861622.8 / [SC_SUN_POSITION VECTOR]
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G RSS02 =
G _RSS03 =
G_SSDIS =
G_SELONG=
G_RA =
G DEC =
G AZIN =
G_RSTO1l =
G_RST02 =
G_RSTO03 =
G_STV0l =
G_STV02 =
G_STV03 =
G_PHASEA
G_CNAME
G_OVEC01=
G_OVEC02=
G_OVEC03=
G_OQUAO1=
G_OQUA02=
G_OQUA03=
G_OQUA04
G NSYs =
BINNING =
RS _AMPID
RS GANID=
RS ADCID=
LINEDIR =
SMPLEDIR=
END

225162814.3
148098047.4
379270945.7
83.59526
35.10824
45.13283
153.50262
17.379
11.067
19.444
-0.039
-0.111
0.101
96.40474
'ROS_SPACECRAFT'
266872958.2
-225172377.3
-148104337.5

0.22836511
-0.25160519
-0.28941266
-0.89486564

'J2000"
'1x1"!
'B'
'HIGH'
'TANDEM'
'DOWN''
'RIGHT'

[SC_SUN_POSITION VECTOR]
[SC_SUN_POSITION VECTOR]
[SPACECRAFT SOLAR DISTANCE]
[SOLAR_ELONGATION]
[RIGHT ASCENSION]
[DECLINATION]
[NORTH AZIMUTH]
[SC_TARGET POSITION VECTOR]
[SC_TARGET POSITION VECTOR]
[SC_TARGET POSITION VECTOR]
[SC_TARGET VELOCITY VECTOR]
[SC_TARGET VELOCITY VECTOR]
[SC_TARGET VELOCITY VECTOR]
[PHASE ANGLE]

[ORIGIN OFFSET VECTOR]
[ORIGIN OFFSET VECTOR]
[ORIGIN OFFSET VECTOR]
[ORIGIN ROTATION QUATERNION
[ORIGIN ROTATION QUATERNION
[ORIGIN ROTATION QUATERNION
[ORIGIN ROTATION QUATERNION



