KAGUYA Ground System and
PDAP experiment



SELENE operations are performed at SELENE
Operation and Analysis Center (SOAC) at the JAXA
Sagamihara Carhpus.
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Interoperability Tasks

1. Solving Issue

SELENE catalog (metadata) in PDS like label in L2 Data is slightly different from
catalog for search and order in catalog DB (some keyword (attribute) and value
definition are different).

2. Task
« Need to develop

(1) Catalog interoperability software to interconnect between catalog DB archived in
PDS nodes / ESA PSA and SELENE L2 data base through PDAP (Planetary data
access protocol proposed by PDS/PSA).

(2) PDS label development software to translate SELENE PDS like label to PDS
compatible PDS label which is detached to L2 data as PDS label.

» Need to prepare
(1) Interoperable catalog system with PDS labeled L2 data archive



KAGUYA (SELENE) Interoperable System ldea 1
- PDS compatible catalog DB from L2 DB -
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SELENE Interoperable System Idea 2
- PDS compatible catalog DB from L2 Products -

PDS label mapping SW

v

P D S Label

PDS Data PDS data

* Minimum catalog DB extracted from PDS label information (misison / instrument
Name, date, location, geophysical parameter...)

* Extracted with JAXA's defined metadata with XML format from PDS label

to import to PDS catalog DB to support multi missions in JAXA



KAGUYA PDAP Experiment

 Finish the prototyping of interoperable system
for SELENE LISM L2 product with PDAP
(option 2) on March, 2008

— Metadata object mapping between SELENE
catalogue and PDS label object

— GUI I/F study for catalogue search

 Compile system requirement for interoperable
catalogue system with PDAP including
security, authentication/authorization, etc.



PDAP experiment
(Oct, 07 — Feb, 08)

1. Database design of PDS compatible catalogue for LISM L2
data

 List up catalogue items to establish compatibility /
Interoperability with ESA/PSA and NASA/PDS

2. Develop search system with GUI for catalogue DB search
by PDAP

- Customize exsiting user I/F GUI for EO remote sensing to
adopt lunar remote sensing (only minor modification)

3. Evaluation of prototype database and search system
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LISM L2 Product dataset design
- PDS like format -
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ENEM-L-MINIR-2-V1.0 A
—  AAREADMETXT
— VOLDESG.CAT ! T
- CATALOG/ 7 |
CATINFOTXT SEL ENEMHL-MINIR-2-V/1 0.zip
B —— DATASETCAT (B )
INDXINFQTXT
INDEXLBL
INDEXTAB
— DATA/

- MNA 2B2 AA 60701N530E3184.1bl F—h4T
L MNAZB2 AA 60701NS30E31 a4.img]
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——— MNA2B2 AA 60T01NS30E3184.jpg
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Mandatory search result items for

PDAP retrieving

Item

Content

Remark

DATA_SET_ID T—R2tw kID

PRODUCT_ID Ja&49 k1D RESOURCE_CLASS=PRODUCT M iF&

DATA_SET_NAME T—2tv & RESOURCE_CLASS=DATA_SET iF&

MISSTON_NAME Twira A

START_TIME BRI EZ

STOP_TIME BRETEZ

CENTER_LONGITUDE FIERE RESOURCE_CLASS=IMAGE M 15&

CENTER_LATITUDE IR E RESOURCE_CLASS=IMAGE M5 &

FOOTPRINT EiFEH RESOURCE_CLASS=IMAGE O iH&

31

DATA_ACCESS_REFERENCE | T—4 &% 2

| CON_ACCESS_REFERENCE | 7+« 0 &%k RESOURCE_CLASS=PRODUCT @ iF &
(A7 3) %3

RETURN_TYPE ERRIAT

RESOURCE_CLASS

REFERENCE_FORMAT

BEAEITA

PUBL | SHER

CONTRIBUTOR

PUBL I SHING_DATE

RIGHTS

X4 FHAEA




PDS DB (catalogue table) of
KAGUYA for PDAP

EH AE fiw#
PRODUCT_1D a7 +1D
DATA_SET_ID T—2tv k~ID
DATA_SET_NAME T—A8tv g
M1SS10N_NAME SyalA
INSTRUMENT _TYPE BAgRZ( D
INSTRUMENT _NAME AR
TARGET_TYPE BAHEZAT
TARGET_NAME BRAXNEA
START_TIME AR 1
STOP_TIME BB TEL %1
CENTER_LONG I TUDE P EE X2
CENTER_LATITUDE P EE %2
UPPER_LEFT_LONGITUDE EL#EE % 3
UPPER_LEFT_LATITUDE EriamE 3
UPPER_RIGHT_LONGITUDE BELEEE %3
UPPER_RIGHT_LATITUDE ELEEE %3
LOWER_LEFT_LONGITUDE ETHE %3
LOWER_LEFT_LATITUDE ETHE % 3
LOWER_RI1GHT_LONG I TUDE ETHE % 3
LOWER_RIGHT_LATITUDE ETHRE %3
DATA_SET. DATA_ACCESS_REFERENCE T—ABRE
PRODUCT. DATA_ACCESS_REFERENGE T—25RE

| CON_ACCESS_REFERENCE

FTAaALEME

3% 1 RESOURCE_CLASS=DATA_SET
M EZE, START_TIME R
STOP_TIME @Ak, RAU

DATA _SET_ID %% DPRODUCT M
START_TIME R U'STOP_TIME %2
BL., REEL

START_TIME RU'REIE
STOP_TIME £§ %,

% 2 AHNENFELONGITUDE |
LATITUDE O EEMIC,
CENTER_LONGITUDE X &
CENTER_LATITUDE %3 & &, #
RiCEYRLEEODELTHAETQ
%o
% 3 AHNE NALONGITUDE .
LATITUDE M EFEMIZ,
CENTER_LONGITUDE X &
CENTER_LATITUDE %3 & &, #
RICBEY R LEEODELT,
FOOTPRINT 7 4 —J)L R

AT 74—y NTHHE NS,
POLYGON(UPPER_LEFT_LONGITUD
E:UPPER_LEFT_LATITUDE,
UPPER_RIGHT_LONGITUDE:UPPER_
RIGHT_LATITUDE,
LOWER_LEFT_LONGITUDE:LOWER
_LEFT_LATITUDE,
LOWER_RIGHT_LONGITUDE:LOWE
R_RIGHT_LATITUDE)



Iltem mapping between PDS label and

KAGUYA LISM L2 Product PDS label

T—8R—RAERER PDS S ~JLIEH LISNTo&2 b3~LIEE | #E
PRODUCT_ID PRODUCT_ID PRODUCT_ID
DATA_SET_ID DATA_SET_ID (DATA_SET_ID) % 1
DATA_SET_NAME DATA_SET_NAME (DATA_SET_ID) )
M1SS |ON_NAME MISS|ON_NAME M15S [ ON_NAME

INSTRUMENT_TYPE INSTRUMENT_TYPE (INSTRUMENT_NAME) *2
INSTRUMENT_NAME INSTRUMENT_NAME INSTRUMENT_NAME
TARGET_TYPE TARGET_TYPE - #*3
TARGET_NAME TARGET_NAME TARGET_NAME
START_TIME START_T IME START_TIME
STOP_TIME STOP_TIME STOP_TIME
CENTER_LONGITUDE CENTER_LONGITUDE SCENE_CENTER_LONGITUDE
CENTER_LATITUDE CENTER_LATITUDE SCENE_CENTER_LATITUDE
UPPER_LEFT_LONGITUDE (UPPER_LEFT_LONG I TUDE) UPPER_LEFT_LONG I TUDE
UPPER_LEFT_LATITUDE (UPPER_LEFT_LATITUDE) UPPER_LEFT_LATITUDE
UPPER_RIGHT_LONGITUDE | (UPPER_RIGHT_LONGITUDE) | UPPER_RIGHT_LONGITUDE
UPPER_RIGHT_LATITUDE (UPPER_RIGHT_LAT I TUDE) UPPER_RIGHT_LAT I TUDE % 4
LOWER_LEFT_LONGITUDE (LOWER_LEFT_LONG I TUDE) LOWER_LEFT_LONG I TUDE ’
LOWER_LEFT_LATITUDE (LOWER_LEFT_LATITUDE) LOWER_LEFT_LATITUDE
LOWER_RIGHT_LONGITUDE | (LOWER_RIGHT_LONGITUDE} | LOWER_RIGHT_LONGITUDE
LOWER_RIGHT_LATITUDE (LOWER_RIGHT_LAT I TUDE) LOWER_RIGHT_LAT I TUDE
DATA_SET. (DATA_SET_ID) (DATA_SET_ID)
DATA_ACCESS_REFERENCE
PRODUCT. (PRODUCT_ID) (PRODUCT_ID) %5

DATA_ACCESS_REFERENCE

(DATA_SET_ID)

(DATA_SET_ID)

| CON_ACCESS_REFERENCE

(PRODUCT_ID)
(DATA_SET_ID)

(PRODUCT_ID)
(DATA_SET_ID)

Most label items
can be easily
mapped with some
value format
translation



Example of KAGUYA LISM
catalogue DB contents

SELEREM-1 -TC1-2-¥1. 0/document,/
TCTWZA0 O1D5SHE0T01_404 1101, jpe

SELEMEM-L-TC1-2-V1. 0/ document,’
TCIW2A0_0105HE0701_688 0101, ipg

me T—458 fil 1 il 2 fili 3
(23 k)
Char (40} TCIWZAD_01DSHEOT701_404_1101 TCIWZA0_010SHE0T0N _688_0101 TC1N2A0_01D3HE0T01_903_3101
Char (40) SELEMEM-L-TC1-2-¥1.0 SELEMEM-L-TC1-2-V1.0 SELENEN-L-TC1-2-V1.0
DATA_SET_NANE Char (60} SELEME-M Moon Terrain Camera 1 2 | SELENE-M Moon Terrain Camera 1 2 | SELENE-M Moon Terrain Camera 1 2
V1.0 V1.0 V1.0
M1 55 1 0M_NANE Char (60} SELERE SELENE SELENE
Char (30) TERRAIN CANERA TERRAIN CANERA TERRAIN CAMERA
Char (B0) TERRAIN CAMERA 1 TERRAIN CAMERA 1 TERRAIN CAMERA 1
Char (20) SATELLITE SATELLITE SATELLITE
Char (30) MOON WOON MOON
Timestanp 2006-07-01 00:11:00. G0H000 2006-07-01 00: 11:00. GO0000 2006-07-01 00:11:00. 000000
Timestamp 2006-07-01 00:11:11. 381500 2006-07-01 00:11:11. 381500 2006-07-01 00:11:11. 381500
Numeric(32) | 318. 413374 319. 413374 320. 413374
Numeric(32) | 52 845756 52. 845756 52. B45756
UPPER_LEFT _LOWGI TUDE Mumeric(32) | 317. 951276 318. 951276 319. 951276
UPPER_LEFT_LATITUDE Mumeric(32) | 53. 120456 53. 120458 53. 129456
UPPER_R | GHT_LONG | TUDE Mumeric(32) | 318. 849773 319, 840773 320. 849773
UPPER_R|GHT_LATI TUDE Numeric(32) | 53. 144829 53, 144629 53. 144829
LOWER_LEFT_LO#GI TUDE Mumeric(32) [ 317. 83302 3138. 983302 319. 983302
LOWER_LEFT_LATITUDE Mumeric(32) [ 52 545118 52. 545118 52. 545118
LOWER_R | GHT_L0MG | TUDE Mumeric(32) [ 318. B6TET4 319, BETET4 320. B67874
LOWER_R | GHT_LATI TUDE Numeric(32) [ 52 558907 52 5580907 52 659907
DATA_SET. DATA_ACCESS_REFERENCE | Char (512) http://+=+/pdap_samp | e/pds/ http:// e/ pdap_samp | e/pds, http: //vek/pdap_sample/pds/
SELEMEM-L-TC1-2-¥1.0. zip SELEMEM-L-TC1-2-V1.0. zip SELENEN-L-TC1-2-V1. 0. zip
PRODUCT. DATA_ACCESS_REFERENCE Char (512) http:/ /e /pdap_samp |e/pds, http:// e+ /pdap_samp | e/pds, http: // vk /pdap_sample/pds,
SELEMEM-L-TC1-2-¥1. 0/data/ SELEMEM-L-TC1-2-V1_0/data, SELENEN-L-TC1-2-V1. 0/data/
TCIWZAD_O1DSHE0TO1 404 1101 zip | TCIWZAD_O1DSHEOTON 688 0101, zip | TCIN2AD_O1DSHEOTO1_903_3101. zip
ICON_ACCESS_REFERENCE Char (512) http://+=+/pdap_samp |e/pds, http:// e+ /pdap_samp | e/pds, http: //#=ek/pdap_sample/pds/

SELENEN-L-TC1-2-V1. 0/document
TCINZA0_01DSHEOT01_903_3101. ipe




PDAP test bet system
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Search protocol contents

1. Request text format

http://URL?KEYWORD_01=VALUE_01&
KEYWORD_02=VALUE_02& - - - &KEYWORD_NN=VALUE_NN

2. Respone format (XML(VOTABLE) or HTML)

“FIELD" % &7, “RESOURCE_CLASS" $—7— FORB#IZE LT, FHF—7—F

HEEER S,
1| <%aml version="1.0" >
2| <NOTAELE version="1.173
3 (RESOURCE type="results">
4 <DESCRIPT | N JAXA POAP Service/DESCRIFTION:
5 CINFO name="QUERY_STATUS™ walue="0K" />
G <TABLE> |
T <FIELD ID="DATA_SET. DATA_SET_ID” wod="DATA_SET_ID" utype="pds DATA_SET. DATA_SET_ID™ datatype="char” arraysize="char™ />
g <FIELD ID="DATA_SET. DATA_SET_MANE™ wcd="DATA_SET_MANE™ utype="pds-DATA_SET.DATA_SET NAME™ datatype="char™ arrays char”™ /x
g <FIELD ID="DATA_SET. NISS10K_NAME™ wcd="MISSION_NANE™ utype="pds:DATA_SET. NISSI0N_NANE™ datstwpe="char” arraysize="char” />
1] <FIELD ID="DATA_SET. DATA_ACCESS REFERENCE™ ucd="DATA_AGCESS REFERENGE™ datatype="char™ arraysize="char™ /»
i <FIELD ID="DATA_SET. START_TIME" wcd="START_TINE" utype="pds:DATA_SET. START_TIME" datatype="char™ arrawsize="char™ /»
iz <FIELD ID="DATA_SET. STOP_TINE™ ucd="STOP_TIME™ utype="pds:DATA_SET. STOP_TIME™ detstype="char™ arraysize="char™ />
13 <FIELD |D="RESOURCE_CLASS™ wcd="RESCLASS™ datstwpe="char” arrayzize="char™ /> 4
14 <DATA
15 < TABLEDATA
16 TR
17 {TO>SELENE_Moon_TC-1_Lewe | 28</TD> 1
18 {TO><V [COATA[ SELEME MWoon_TC-1_Level2B 11-</TDx
19 CTO<V [COATAL SELEME ]]»</TD>
20 <TOCV[CDATAL . /data/SELEME Woon_TC-1_Level2E. zip 11>0TD: » “FIELD" % Hic sk L= Rl
21 T 2007-07-01 0011200,/ TDC
2 {T02007-07-01 00:-11:11<,/T0>
23 {TO-DATA_SETS</TD: ]
24 TR
25
26
27 -
28 F—HWgYET,
20 ./ TAELEDATA
30 </DATA>
kil | </ TABLE>
3z /RESOURCE
3 | </VOTABLE:

B 33 LARAWIHAA A—S (VOTABLE)




Input keyword for testbed

Ahx—0—F hao4J D08 BEHRE g%
DATA_SET_ID DATA_SET_ID
PRODUCT_ID PRODUCT _1D

INSTRUMENT _TYPE

INSTRUMENT _TYPE

INSTRUMENT _NAME

INSTRUMENT NAME

TARGET_TYPE TARGET_TYPE

TARGET_NAME TARGET _NAME

START_TIME START_TIME

ST0P_TIME STOP_TIME

RETURN_TYPE - h4ean7 DB #@ETL-HOF

_T_ Ffl’:‘tﬁj‘-‘L\L
(PFDAP DIESBLEER)

RESOURGE_CLASS

heo0Y DB #@EETL-HOF
—'j—l‘:ffif.j'-";."‘n.
(PDAP DIESBLVEER)

LONG | TUDE

CENTER_LONGITUDE

LATITUDE

CENTER_LATITUDE




Snap shot of testbed for search
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Output items

Hh¥xr—0—F h45 o4 0BEERE | e
DATA_SET_ID DATA_SET_ID
DATA_SET_NAME DATA_SET_NAME
FRODUGT_ID PRODUCT_ID
M1S510N_NAME M15510N_NAME

DATA_ACCESS_REFERENCE

DATA_SET. DATA_AGCESS_REFERENCE
PRODUCT. DATA_AGGESS_REFERENGE

FOOTPRINT

UPPER_LEFT_LONGITUDE
UPPER_LEFT_LATITUDE
UPPER_R|GHT_LONGITUDE
UPPER_RIGHT_LATITUDE
LOWER_LEFT_LONGITUDE
LOWER_LEFT_LATITUDE
LOWER_R|GHT_LONGITUDE
LOWER_R|GHT_LATITUDE

“POLYGON" & L THEE.

GENTER_LONGITUDE

GENTER_LONGI TUDE

GENTER_LAT I TUDE

GENTER_LATITUDE

START_TIME

START_TIME

STOF_TIME

STOP_TIME

I GON_ACCESS_REFERENCE

| CON_AGCESS_REFERENGE

RESOURGE_CLASS

H405 DB 2BET S
=& EF—7— +TIEE
(A

(FDAP DEEL B/ WEE
)




Search
Keyword

(BRBA)

Results
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Snap shot for results
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Snap shot for results #2
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Summary

By using Planetary Data Access Protocol Version 0.3, SELENE
project succesfully developed and evaluated testbed catalogue system
of SELENE LISM L2 product

Also confirmed the accessibility to JPL PDS system with our GUI I/F
of testbed

Still remained issues

— Need refrain of PDAP version 0.3 (such as why do we need rights as
mandatory?)

— Need authentication / authorization process to protect data rights

— May need revise PDAP to improve system performance to retrieve
expected huge database (adding hit number search as pre-search and
polling DB servers status...)

But, SELENE system is ready to join some testbed activity with PDAP
If IPDA wants



