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1. Introduction

1.1. Purpose and Scope

This Software Interface Specification (SIS) outlines the generation of Lunar Reconnaissance Orbiter Camera (LROC) NAC and WAC EDR (CODMAC Level 2) and CDR (CODMAC Level 3) data products with a detailed description of the products and a description of how the products are generated, including data sources and destinations. The EDR products contain raw panchromatic NAC image data, raw monochromatic WAC image data, and seven band raw
 WAC image data, while the CDR products contain calibrated panchromatic NAC image data, calibrated raw monochromatic WAC image data, and calibrated seven band raw WAC image data.

This SIS is intended to provide enough information to enable users to read and understand the data products. 

1.2. Applicable Documents

The following documents are applicable to the development and execution of this document:

1. Lunar Reconnaissance Orbiter Project Data Management and Archive Plan, 431-PLAN-00182. Check with the LRO Project Configuration Management Office to ensure the document is the most current version prior to use.

2. LROC Data Management and Archive Plan, LROC_SOC_PLAN_0001.

3. LROC EDR Archive Volume SIS, LROC_SOC_SPEC_0002.

This SIS is also consistent with the following Planetary Data System documents:
4. Planetary Data System Archive Preparation Guide, August 29, 2006, Version 1.1, JPL D-31224.

5. Planetary Data System Standards Refer​ence, March 20, 2006, Version 3.7. JPL D-7669, Part 2.

6. Planetary Data System Data Dictionary Document, August 28, 2002, JPL D-7116, Rev. E

1.3. Relationships with Other Interfaces

The LROC EDR & CDR Archive Volume SIS describes how the data products specified by this document will be cataloged and made available through the LROC PDS Data Node.

2. Data Product Characteristics and Environment

2.1. Instrument Overview

The Lunar Reconnaissance Orbiter Camera (LROC) acquires data from two Narrow Angle Cameras (NAC) and a single Wide Angle Camera (WAC).

The NAC cameras are panchromatic line scanners capable of obtaining images up to 5000 pixels wide and 50,000 lines long. NAC images can also be acquired in 2x across track summation mode resulting in an image 2500 pixels wide and up to 100,000 lines long. 

The WAC is a push-frame seven band multispectral imager with two sets of optics (UV and Visible). It operates in two basic modes: monochromatic or multi-spectral. In monochromatic mode the camera obtains images through one bandpass filter (typically 600 nm) as a series of 1024 sample by 14 line framelets. In multi-spectral mode the camera obtains images through five visible bandpasse filters (415, 560, 600, 640 and 680 nm) and two UV bandpass filters (315 and 360 nm) as a series of 704 sample by 14 line framelets. 
Engineering data from LROC and LRO are collected via real-time telemetry and stored in housekeeping files
, and are transferred from the LRO Mission Operations Center (MOC) to the LROC Science Operations Center (SOC).
2.2. Data Product Overview

LROC EDR data products are comprised of the following files:

a. NAC panchromatic image corresponding to a single observation (either un-summed or summed), with raw 
Digital Numbers (DN) in a compressed format
.

b. WAC image corresponding to a series of framelets, with raw DNs in a 12bit-to-8bit companded format. Each framelet is in row-major order.

LROC CDR data products are comprised of the following files:

a. NAC panchromatic image corresponding to a single observation (either un-summed or summed), with un-companded DNs, radiometrically calibrated to radiance or I/F.

b. WAC image corresponding to a series of framelets, with un-companded DNs, radiometrically calibrated to radiance or I/F.
2.3. Data Processing

This section should provide general information about the data product content, format, size, and production rate. Details about data format should be specified later in section 3. 

2.3.1. Data Processing Level

The EDR product contains individual NAC and WAC framelet images, and associated data, corresponding to NASA processing Level 0 (CODMAC Level 2). 

The CDR product contains individual NAC and WAC framelet images, and associated data, corresponding to NASA processing Level 1a (CODMAC Level  4).

2.3.2. Data Product Generation

The data processing pipeline, executed within the LROC SOC, ingests raw image files and engineering data, and combines them with meta-data contained in a relational database, to generate products described by this SIS. 
Multiple versions of the data product may be made available if software bugs affecting the output data are uncovered and corrected, or if the calibration of the instruments is updated or modified. In either case it is expected the data will be reprocessed by revised software and made available.  

LROC image files, as delivered from the MOC, are coupled with engineering data and other previously recorded information in the LROC operations database, to create an EDR product. If compression was enabled for the observation, the EDR generation process will uncompress the data stream before writing the EDR file.

The EDR file is then read in so the data steam can be uncompanded from 8bit to 16bit. A radiometric calibration is performed on uncompanded DN values, and these data are then written out as a PDS compliant CDR file.  

2.3.3. Data Flow

LROC NAC observations are stored in individual files corresponding to one of the two NAC detectors. Each file is uniquely named to distinguish between the two NACs. LROC WAC observations are stored as a series of framelets, each framelet corresponding to one or more of the seven available bands on the detector. WAC observations can span multiple files, with each file being no larger than 257 Megabytes in size. 
All LROC observation files are stored on the LRO data recorder, on a partition shared by the Mini-RF instrument and LROC. LROC observation and housekeeping files are down-linked to Goddard Space Flight Center (GSFC) LRO MOC during Ka-band contacts, while real-time telemetry is down-linked during S-band contacts with the MOC. Once observation and housekeeping files are processed by the MOC, including identification of any missing data segments, the observation files and housekeeping files are transferred to the LROC SOC via scp protocol. Real-time telemetry is streamed to the LROC SOC as it is received at the MOC (with no processing). 

The MOC also sends to the LROC MOC numerous products generated by the GSFC Flight Dynamics group, including predictive and definitive NAIF SPICE kernels. Once all necessary files are received, observations can be ingested into product generation pipelines where the lossless compression is reversed and the 8-bit to 16-bit expansion is performed. The EDR and CDR PDS products are then generated. The pipeline process includes validation of the EDR and CDR products compliance with PDS label and format standards.

At intervals specified in the LROC Data & Management Archive document, EDR and CDR products will be published to the LROC Data Node.

2.3.4. Labeling and Identification

LROC EDR and CDR products are identified by a unique name and each file has a header that records salient information regarding each product. Data product names follow the convention of [TARGET][MET][INSTRUMENT][PRODUCT].img, as defined in the LROC EDR Archive Volume SIS [Applicable Documents 3], where {TARGET] is a one character code which represents the image target (moon, star calibration, test), [MET] represents a 9 digit Mission Elapsed Time counter with one digit reserved for time partition, [INSTRUMENT] is a one character code for NAC-L, NAC-R or WAC, and [PRODUCT] is a one character code that represents the type of PDS product (EDR or CDR). 

The product header (as described in section 3.2) contains information regarding the processing and generation of the product, including a version number for the product. Should products be reprocessed, the version number in the header section will be updated to reflect the new product.
2.4. Standards Used in Generating Data Products
2.4.1. PDS Standards

The LROC EDR data product complies with Planetary Data System standards for file formats and labels, as specified in the PDS Standards Reference [Applicable Documents 5].
2.4.2. Time Standards

LROC EDR and CDR products comply with Planetary Data Systems standards for time, as well as complying with the LRO project agreement on time stamping of data. This includes UTC and S-clock recorded observation times in EDR and CDR product labels. 

2.4.3. Coordinate Standards

LROC EDR and CDR products comply with Planetary Data Systems standards for coordinate systems. The LRO instrument teams have agreed to use planetocentric coordinates with east longitude (from 0 to 360 degrees), in the Mean Earth (ME) reference frame.

2.4.4. Data Storage Conventions

Binary files are all fixed-length
, stored in most-significant-byte-first (big-endian) format. In text files each record is terminated with a carriage return followed by a line feed.

2.5. Data Validation

All LROC EDR and CDR products will be validated by the LROC SOC Team and the PDS Imagining Node for compliance with PDS archive standards [Applicable Documents 5].

3. Detailed Data Product Specifications
3.1. Data Product Structure and Organization

LROC data products are organized according to the directory structure defined in the LROC EDR Archive Volume SIS [Applicable Documents 3]. Data product names follow the convention of [TARGET][MET][INSTRUMENT][PRODUCT].img, as defined in the LROC EDR Archive Volume SIS [Applicable Documents 3].
3.2. Data Format Descriptions

Example label for LROC NAC EDR product:

PDS
_VERSION_ID


= PDS3

/* FILE CHARACTERISTICS */

RECORD_TYPE



= FIXED_LENGTH

RECORD_BYTES


= nn

FILE_RECORDS


= nn

LABEL_RECORDS


= nn

^IMAGE



= nn

/* DATA IDENTIFICATION */

DATA_SET_ID



= "LRO-L-LROC-2-EDR-V1.0"

ORIGINAL_PRODUCT_ID

= "0x76a"

PRODUCT_ID



= "LM010368000E"

MISSION_NAME


= "LUNAR RECONNAISSANCE ORBITER"

MISSION_PHASE_NAME

= "COMMISSIONING"

INSTRUMENT_HOST


= "LUNAR RECONNAISSANCE ORBITER"

INSTRUMENT_HOST_ID

= LRO

INSTRUMENT_NAME


= "LUNAR RECONNAISSANCE ORBITER CAMERA"

INSTRUMENT_ID


= LRO_LROCNACL

START_TIME



= CCYY-MM-DDThh:mm:ss.sss

STOP_TIME



= CCYY-MM-DDThh:mm:ss.sss
SPACECRAFT_CLOCK_START_COUNT
= sclk string

SPACECRAFT_CLOCK_STOP_COUNT
= n/a

ORBIT_NUMBER


= nnnnn

PRODUCER_ID



= "LRO_LROC_TEAM"

PRODUCT_CREATION_TIME

= CCYY-MM-DDThh:mm:ss.sss
PRODUCER_INSTITUTION_NAME
= "ARIZONA STATE UNIVERSITY"

PRODUCT_TYPE


= EDR

PRODUCT_VERSION_ID

= "V001"

UPLOAD_ID



= "command file id"

/* DATA DESCRTIPTIVE */ 

CROSSTRACK_SUMMING

= 1

RATIONALE_DESC


= "REACT TARGET ID" or "TARGET OF OPPORTUNITY"

DATA_QUALITY_ID


= 00000000

TARGET_NAME



= "MOON"

LINE_EXPOSURE_DURATION

= ff.fff

LRO:TEMPERATURE_SCS_RAW

=

LRO:TEMPERATURE_SCS

= <degC>

LRO:TEMPERATURE_FPA_RAW

=

LRO:TEMPERATURE_FPA

= <degC>

LRO:TEMPERATURE_FPGA_RAW
=

LRO:TEMPERATURE_FPGA

= <degC>

LRO:TEMPERATURE_TELESCOPE_RAW
=

LRO:TEMPERATURE_TELESCOPE
= <degC>
LRO:LOOKUP_TABLE_TYPE

= "STORED"

LRO:LOOKUP_CONVERSION_TABLE
= <replace with companding table used>

MD5_CHECKSUM


= " "

/* DATA OBJECT */

OBJECT
 


= IMAGE

  LINES



= 0

  LINE_SAMPLES


= 0

  SAMPLE_BITS


= 8

  SAMPLE_TYPE


= BYTE

END_OBJECT

END

Example label for LROC NAC CDR product:

PDS_VERSION_ID


= PDS3

/* FILE CHARACTERISTICS */

RECORD_TYPE



= FIXED_LENGTH

RECORD_BYTES


= nn

FILE_RECORDS


= nn

LABEL_RECORDS


= nn

^IMAGE



= nn

/* DATA IDENTIFICATION */

DATA_SET_ID



= "LRO-L-LROC-3-CDR-V1.0"

ORIGINAL_PRODUCT_ID

= "0x76a"

PRODUCT_ID



= "RM010368000C"

MISSION_NAME


= "LUNAR RECONNAISSANCE ORBITER"

MISSION_PHASE_NAME

= "COMMISSIONING"

INSTRUMENT_HOST


= "LUNAR RECONNAISSANCE ORBITER"

INSTRUMENT_HOST_ID

= LRO

INSTRUMENT_NAME


= "LUNAR RECONNAISSANCE ORBITER CAMERA"

INSTRUMENT_ID


= LRO_LROCNACR

START_TIME



= CCYY-MM-DDThh:mm:ss.sss
STOP_TIME



= CCYY-MM-DDThh:mm:ss.sss 

SPACECRAFT_CLOCK_START_COUNT
= sclk string

SPACECRAFT_CLOCK_STOP_COUNT
= n/a

ORBIT_NUMBER


= nnnnn

PRODUCER_ID



= "LRO_LROC_TEAM"

PRODUCT_CREATION_TIME

= CCYY-MM-DDThh:mm:ss.sss 

PRODUCER_INSTITUTION_NAME
= "ARIZONA STATE UNIVERSITY"

PRODUCT_TYPE


= EDR

PRODUCT_VERSION_ID

= "V001"

UPLOAD_ID



= "command file id"

/* DATA DESCRTIPTIVE */ 

CROSSTRACK_SUMMING

= 1

RATIONALE_DESC


= "REACT TARGET ID" or "TARGET OF OPPORTUNITY"

DATA_QUALITY_ID


= 00000000

TARGET_NAME



= "MOON"

LINE_EXPOSURE_DURATION

= ff.fff

LRO:TEMPERATURE_SCS_RAW

= nnnn

LRO:TEMPERATURE_SCS

= <degC>

LRO:TEMPERATURE_FPA_RAW

= nnnn

LRO:TEMPERATURE_FPA

= <degC>

LRO:TEMPERATURE_FPGA_RAW
= nnnn

LRO:TEMPERATURE_FPGA

= <degC>

LRO:TEMPERATURE_TELESCOPE_RAW
= nnnn

LRO:TEMPERATURE_TELESCOPE
= <degC>
LRO:LOOKUP_TABLE_TYPE

= "STORED"

LRO:LOOKUP_CONVERSION_TABLE
= <replace with companding table used>

MD5_CHECKSUM


= " "

/* DATA OBJECT */

OBJECT
 


= IMAGE

  LINES



= 0

  LINE_SAMPLES


= 0

  SAMPLE_BITS


= 16

  SAMPLE_TYPE


= LSB_INTEGER 

END_OBJECT

END
Example label for LROC WAC EDR product:

PDS_VERSION_ID


= PDS3

/* FILE CHARACTERISTICS */

RECORD_TYPE


= FIXED_LENGTH

RECORD_BYTES


= nn

FILE_RECORDS


= nn

LABEL_RECORDS


= nn

^IMAGE



= nn

/* DATA IDENTIFICATION */

DATA_SET_ID


= "LRO-L-LROC-2-EDR-V1.0"

ORIGINAL_PRODUCT_ID

= "0x66a"

PRODUCT_ID


= "CM010368000E"

MISSION_NAME


= "LUNAR RECONNAISSANCE ORBITER"

MISSION_PHASE_NAME

= "COMMISSIONING"

INSTRUMENT_HOST


= "LUNAR RECONNAISSANCE ORBITER"

INSTRUMENT_HOST_ID

= LRO

INSTRUMENT_NAME


= "LUNAR RECONNAISSANCE ORBITER CAMERA"

INSTRUMENT_ID


= LRO_LROCWAC

START_TIME


= CCYY-MM-DDThh:mm:ss.sss
STOP_TIME


= CCYY-MM-DDThh:mm:ss.sss
SPACECRAFT_CLOCK_START_COUNT
= sclk string

SPACECRAFT_CLOCK_STOP_COUNT
= n/a

ORBIT_NUMBER


= nnnnn

PRODUCT_CREATION_TIME

= CCYY-MM-DDThh:mm:ss.sss
PRODUCER_ID


= "LRO_LROC_TEAM"

PRODUCER_INSTITUTION_NAME
= "ARIZONA STATE UNIVERSITY"

PRODUCT_TYPE


= EDR

PRODUCT_VERSION_ID

= "V001"

UPLOAD_ID


= "command file id"

/* DATA DESCRIPTIVE */

RATIONALE_DESC


= "TEST IMAGE, N/A RATIONALE"

DATA_QUALITY_ID


= 00000000
TARGET_NAME


= "MOON"

FRAME_SEQUENCE_NUMBER

= 2

LRO:TEMPERATURE_SCS_RAW

= nnnn

LRO:TEMPERATURE_SCS

= <degC>

LRO:TEMPERATURE_FPA_RAW

= nnnn

LRO:TEMPERATURE_FPA

= <degC>

INTERFRAME_DELAY


= ff.fff

LINE_EXPOSURE_DURATION

= ff.fff

INSTRUMENT_MODE_ID

= "BW" or "COLOR" or "UV" or "VIS"

FILTER_NUMBER


= [1] or [1,2,3,4,5,6,7] or [6,7] or [1,2,3,4,5]

FILTER_NAME


= [560] or [315,360,415,560,600,640,680] or [640,680] or [315,360,415,560,600]

LRO:LOOKUP_TABLE_TYPE

= "STORED"

LRO:LOOKUP_CONVERSION_TABLE
= <replace with companding table used>

MD5_CHECKSUM


= " "

/* DATA OBJECT */

OBJECT
 


= IMAGE

  LINES



= 0

  LINE_SAMPLES


= 0

  SAMPLE_BITS


= 8

  SAMPLE_TYPE


= BYTE

END_OBJECT

END
Example label for LROC WAC CDR product:

PDS_VERSION_ID


= PDS3

/* FILE CHARACTERISTICS */

RECORD_TYPE


= FIXED_LENGTH

RECORD_BYTES


= nn

FILE_RECORDS


= nn

LABEL_RECORDS


= nn

^IMAGE



= nn

/* DATA IDENTIFICATION */

DATA_SET_ID


= "LRO-L-LROC-3-CDR-V1.0"

ORIGINAL_PRODUCT_ID

= "0x66a"

PRODUCT_ID


= "MM010368000C"

MISSION_NAME


= "LUNAR RECONNAISSANCE ORBITER"

MISSION_PHASE_NAME

= "COMMISSIONING"

INSTRUMENT_HOST


= "LUNAR RECONNAISSANCE ORBITER"

INSTRUMENT_HOST_ID

= LRO

INSTRUMENT_NAME


= "LUNAR RECONNAISSANCE ORBITER CAMERA"

INSTRUMENT_ID


= LRO_LROCWAC

START_TIME


= CCYY-MM-DDThh:mm:ss.sss
STOP_TIME


= CCYY-MM-DDThh:mm:ss.sss
SPACECRAFT_CLOCK_START_COUNT
= sclk string

SPACECRAFT_CLOCK_STOP_COUNT
= n/a

ORBIT_NUMBER


= nnnnn

PRODUCT_CREATION_TIME

= CCYY-MM-DDThh:mm:ss.sss
PRODUCER_ID


= "LRO_LROC_TEAM"

PRODUCER_INSTITUTION_NAME
= "ARIZONA STATE UNIVERSITY"

PRODUCT_TYPE


= CDR

PRODUCT_VERSION_ID

= "V001"

UPLOAD_ID


= "command file id"

/* DATA DESCRIPTIVE */

RATIONALE_DESC


= "TEST IMAGE, N/A RATIONALE"

DATA_QUALITY_ID


= 00000000

TARGET_NAME


= "MOON"

FRAME_SEQUENCE_NUMBER

= 2

LRO:TEMPERATURE_SCS_RAW

= nnnn

LRO:TEMPERATURE_SCS

= <degC>

LRO:TEMPERATURE_FPA_RAW

= nnnn

LRO:TEMPERATURE_FPA

= <degC>

INTERFRAME_DELAY


= ff.fff

LINE_EXPOSURE_DURATION

= ff.fff

INSTRUMENT_MODE_ID

= "BW" or "COLOR" or "UV" or "VIS"

FILTER_NUMBER


= [1] or [1,2,3,4,5,6,7] or [6,7] or [1,2,3,4,5]

FILTER_NAME


= [560] or [315,360,415,560,600,640,680] or [640,680] or [315,360,415,560,600]

LRO:LOOKUP_TABLE_TYPE

= "STORED"

LRO:LOOKUP_CONVERSION_TABLE
= <replace with companding table used>

MD5_CHECKSUM


= " "

/* DATA OBJECT */

OBJECT
 


= IMAGE

  LINES


= 0

  LINE_SAMPLES


= 0

  SAMPLE_BITS


= 16

  SAMPLE_TYPE


= LSB_INTEGER

END_OBJECT

END
3.3. Label and Header Descriptions

PDS_VERSION_ID

The PDS version number for the header format; always PDS3.

RECORD_TYPE

The record type for this file; always FIXED_LENGTH.

RECORD_BYTES

The number of bytes per record.

FILE_RECORDS

The total number of records in this file.

LABEL_RECORDS

The total number of records used for the header data.

^IMAGE

A pointer to the starting record of the image object.

DATA_SET_ID

For EDR products, set to LRO-L-LROC-2-EDR-V1.0. For CDR products, set to LRO-L-LROC-3-CDR-V1.0.

ORIGINAL_PRODUCT_ID

Product ID of this image as received from the LRO MOC. Example LROC_YYYYDDD_TTTTHHHHHHHH.raw, where YYYY is the year, DDD is the day of year, TTTT is the LROC instrument (NACL, NACR, WAC) and HHHHHHHH is the hex encoded Image ID.

PRODUCT_ID

Unique identifier for this LROC NAC and WAC EDR/CDR product. Example [INSTRUMENT][TARGET][MET][PRODUCT] where [INSTRUMENT] is a single character denoting the instrument [(r)ight NAC, (l)eft NAC, (m)onochrome WAC, or (c)olor WAC, [TARGET] is a single character denoting the observation target [(m)oon, (e)arth, (d)ark, (c)alibration or (t)est], [MET] is a nine digit number reflecting the MET of acquisition (with a single digit for partition), and [PRODUCT] is a single character denoting an (E)DR product or (C)DR product.
MISSION_NAME

Always "LUNAR RECONNAISSANCE ORBITER".

MISSION_PHASE_NAME

Name of the mission phase; "COMMISSIONING", “NOMINAL MISSION” or “EXTENDED MISSION”.

INSTRUMENT_HOST

Always "LUNAR RECONNAISSANCE ORBITER".

INSTRUMENT_HOST_ID

Always LRO.

INSTRUMENT_NAME

Always "LUNAR RECONNAISSANCE ORBITER CAMERA".

INSTRUMENT_ID

Instrument identifier, can be set to the value LRO_LROCWAC, LRO_LROCNACL or LRO_LROCNACR.

START_TIME

The UTC time and date at the start of the image acquisition.

STOP_TIME

The UTC time and date at the end of the image acquisition.

SPACECRAFT_CLOCK_START_COUNT


Set to the sclk string for the start of an observation.

SPACECRAFT_CLOCK_STOP_COUNT

Not applicable to NAC or WAC observation timing.

ORBIT_NUMBER

Set to the LRO orbit revolution on which this image was acquired.

PRODUCT_CREATION_TIME

Set to time and date for the creation of this PDS product file, in the form of CCYY-MM-DDThh:mm:ss.sssZ.

PRODUCER_ID

Always set to "LRO_LROC_TEAM".

PRODUCER_INSTITUTION_NAME

Always set to "ARIZONA STATE UNIVERSITY".

PRODUCT_TYPE

What kind of PDS product this file represents. Can be either EDR or CDR.

PRODUCT_VERSION_ID

The product version, starting at V001 and incremented for each version released.

UPLOAD_ID

The identifier for the command load used to acquire this image.

CROSSTRACK_SUMMING

Indicates if NAC observation was taken with crosstrack summing (2) or no crosstrack summing (1).

RATIONALE_DESC


Set to either the LROC ROI ID that an observation is taken to satisfy, or to the string TARGET OF OPPORTUNITY.

DATA_QUALITY_ID

Set to an 8-bit value which encodes data quality information for the observation. The 8-bit value is interpreted as: 

Bit 1: Records if temperature is out of bounds for focal plane array.

0 = nominal temperature

1 = out-of-bounds

Bit 2: Records if threshold for saturated pixels is reached (> 0.1% of total pixels).

0 = saturated pixel count is below 0.1% threshold

1 = saturated pixel count is equal to or greater than 0.1% threshold

Bit 3: Records if threshold for under-saturated pixels is reached (> 0.1% of total pixels).

0 = under-saturated pixel count is below 0.1% threshold

1 = under-saturated pixel counts is equal to or greater than 0.1% threshold

Bit 4: Records if observation is missing telemetry packets.

0 = no missing telemetry packets

1 = missing telemetry packets

Bit 5: Records if SPICE information is bad or missing for observation acquisition time.

0 = no bad or missing SPICE information for observation

1 = bad or missing SPICE information for observation

Bit 6: Records if observation or spacecraft housekeeping information is bad or missing for observation acquisition time.

0 = no bad or missing observation or spacecraft housekeeping information

1= bad or missing observation or spacecraft housekeeping information

Bit 7: Spare

Bit 8: Spare

TARGET_NAME

Set to the target body, e.g. MOON.

FRAME_SEQUENCE_NUMBER

Set to the sequence number for a WAC observation that has been split into multiple files due to size limitation.

LINE_EXPOSURE_DURATION

Set to the exposure duration during a NAC.

LRO:TEMPERATURE_SCS_RAW

Set to the raw engineering counts for the LROC SCS.

LRO:TEMPERATURE_SCS

Set to the temperature of the LROC SCS in degrees C, as converted from the raw engineering counts.

LRO:TEMPERATURE_FPA_RAW

Set to the raw engineering counts for the LROC (F)ocal (P)lane (A)rray.

LRO:TEMPERATURE_FPA

Set to the temperature of the LROC FPA in degrees C, as converted from the raw engineering counts.

LRO:TEMPERATURE_FPGA_RAW

Set to the raw engineering counts for the LROC (F)ield (P)rogrammable (G)ate (A)rray.

LRO:TEMPERATURE_FPGA

Set to the temperature of the LROC FPGA in degrees C, as converted from the raw engineering counts.

LRO:TEMPERATURE_TELESCOPE_RAW

Set to the raw engineering counts for the LROC Telescope corresponding to NAC-L or NAC-R.

LRO:TEMPERATURE_TELESCOPE

Set to the temperature of the LROC telescope corresponding to NAC-L or NAC-R, as converted from the raw engineering counts.

INTERFRAME_DELAY

Set to the value of the interframe delay between WAC framelets.

INSTRUMENT_MODE_ID

Records the commanded WAC mode: BW, COLOR, VIS or UV.

FILTER_NUMBER

Records the WAC filter numbers taken during an observation, which corresponds to the INSTRUMENT_MODE_ID: [4] or [5] or [1,2,3,4,5,6,7] or [1,2,3,4,5] or [6,7].

FILTER_NAME

Records the WAC filter names taken during an observation, which corresponds to the FILTER_NUMBER: [560] or [600] or [315,360,415,560,600,640,680].
LRO:LOOKUP_TABLE_TYPE

Always set to STORED.

LRO:LOOKUP_CONVERSION_TABLE

Lookup conversion table to de-compand DN values from 8-bit to 16-bit.

MD5_CHECKSUM

The calculated MD5 checksum for the 8-bit data stream.

LINES


Set to the number of lines captured by the observation.

LINE_SAMPLES

Set to the number of samples in a line.

SAMPLE_BITS

Set to 8-bit for EDR product, otherwise set to16-bit for CDR product.

SAMPLE_TYPE

Always set to PC_REAL.

Appendix A – Glossary

Archive – An archive consists of one or more data sets along with all the documentation and ancillary information needed to understand and use the data. An archive is a logical construct independent of the medium on which it is stored. 
Archive Volume, Archive Volume Set – A volume is a unit of media on which data products are stored; for example, one CD-ROM or DVD-ROM. An archive volume is a volume containing all or part of an archive; that is, data products plus documentation and ancillary files. When an archive spans multiple volumes, they are called an archive volume set. Usually the documentation and some ancillary files are repeated on each volume of the set, so that a single volume can be used alone.  The LROC EDR Archive will be stored, distributed, and archived solely on computer disk for the foreseeable future (there will be no formal hard-copy archive such as CD-ROM or DVD-ROM).

Catalog Information – Descriptive information about a data set (e.g. mission description, spacecraft description, instrument description), expressed in Object Description Language (ODL) which is suitable for loading into a PDS catalog.

Data Product – A labeled grouping of data resulting from a scientific observation, usually stored in one file. A product label identifies, describes, and defines the structure of the data. An example of a data product is a planetary image, a spectrum table, or a time series table.

Data Set – An accumulation of data products. A data set together with supporting documentation and ancillary files is an archive.

Standard Data Product – A data product generated in a predefined way using well-understood procedures, processed in "pipeline" fashion. Data products that are generated in a non​standard way are sometimes called special data products.
Appendix B – Acroynms and Abbreviations

	ASCII
	American Standard Code for Information Interchange

	ASU
	Arizona State University

	CDR
	Calibrated Data Record

	CD-ROM
	Compact Disk - Read-Only Memory

	CD-WO
	Write-Once Compact Disk

	CODMAC
	Committee on Data Management, Archiving, and Computing

	DN
	Digital Number

	EDR
	Engineering Data Record

	ISIS
	Integrated Software for Imagers and Spec

	ISO
	International Standards Organization

	JPL
	Jet Propulsion Laboratory

	LDWG
	LRO Data Working Group

	LROC 
	Lunar Reconnaissance Orbiter Camera

	MET
	Mission Elapsed Time

	NAC
	Narrow Angle Camera

	NSSDC
	National Space Science Data Center

	PDS
	Planetary Data System

	PSG
	Project Science Group

	SDVT
	Science Data Validation Team

	SIS
	Software Interface Specification

	SOC
	Science Operations Center

	TBD
	To Be Determined

	TBR
	To Be Reviewed

	UV
	Ultra-Violet

	VIS
	Visible

	WAC
	Wide Angle Camera
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�The use of “raw” here and throughout the rest of the doc seems misleading since the data is modified by the “companding”


�Where? On the LRO?


�Once they are converted form 12 to 8 bits they aren’t raw any more.


�Re the uses of “companded”:  As used here I do not believe the word is correct. It looks like you are referring to “Companded” as the combination of compression, and expansion, not just one step (which it can be), so further down “un-combanded” seems to be odd as well. Throughout the remainder of this doc some uses are correct while other may not be.


�It might be useful to explain why 257 MB and more details a bout the file splitting


�What? Record?


�Please ignore the font changes below. MS Word was having problems with Courier


�Does PDS use the “Z”?
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