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International Planetary Data Alliance : Who?
Steering Committee Members : 2009-2010

Chair Yasumasa Kasaba (Tohoku Univ., Japan)
Vice-Chair Dan Crichton (NASA /PDS)

Former Chair Maria Teresa Capria (IASF/INAF, Italy)

ESA (PSA) Dave Heather

France (CNES) Francis Rocard
Germany (DLR) Karin Eichentopf, Thomas Roatsch

India (ISRO) Gopala Krishna
ltaly (ASI) Francesco Carraro
Japan (JAXA) lku Shinohara, Yukio Yamamoto

Russia (RAS/RKA) Alexander Zakharov, Viktor Savorskiy

UK (BNSC/PPARC) Mark Leese (Open Univ.), Peter Allan (RAL)
USA (NASA/PDS) Reta Beebe

Japan(AIZU Univ.) Naru Hlrata
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What’s PDAP ?

Planetary Data Access Protocol D B&
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— Simple Image Access Protocol (SIAP)

— Simple Spectrum Access Protocol (SSAP)
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Players around PDAP System

Accessibility
Fullness of software
Data format
Reliability | Users

Network
Administrator

Network Traffic System Integrator

Network Security

Hardware
Operating System
Required Software

Data Maintenance
Security Policy
How many access

Data Provider
(Project/Scientist)

Developer

Programming Language
Debugging
Rigidity of Specification
Data Format
Library



Hayabusa Database

AMICA: Only Level-1 imaging data (in FITS format)
All ONC-T images & some ONGC-W images
NIRS: Both spectral data of Level-1 & Level-2 (in FITS format)
Level-1: voltage data, Level-2: I/F (reflectance) data
LIDAR: Only Level-2 ranging data (in ASCII format)
Data reduced in offset
XRS: Only Level-1 x-ray spectral data (in ASCII format)
Histogram data of channel number & x—ray counts
SPICE kernels: ancillary data

Number of Image data: 1662

Total size of current archived data: about 2 Gbyte.
These data for each instrument are being sorted by TI.
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Image Search (Server/Client)
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Query by PDS label
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2. Use-case Analysis of PDAP

Example Case 1

Data Repository

PDS Browser Analvsis
Web Server > FTP Client > y
Software
others
HDF5 Others
Generic case of current analysis procedure
Data Repository
PDS PSA
PDAP N PDAP - VO to PDS L. Analysis
Server Client Converter Software

VO VO

Sample case 1 using PDAP : Format Converter
09.8.21 16
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2. Use-case Analysis of PDAP

Example Case 2-3

Data Repository

PDAP
Server

g
i

Analysis Software

— + PDAP Client Module

+ VO Access Module

Vo

Sample case 2 using PDAP : Implementation of PDAP Client Module

PDAP

Local VO File or
Cache Server

Analysis Software
+ PDAP Client Module
+ VO Access Module

Vo

Sample case 3 using PDAP : Data Retrieving from local cache

17



2. Use-case Analysis of PDAP

Example Case 4-5

PDAP

Serverl \
Analysis Software

PDAP / + PDAP Client Module

Server2 + VO Access Module

PDAP
Server3

Sample case 4 using PDAP : Multiple Data Search Requirement

PDAP PDAP PDAP
Serverl Server2 Server 3

Sample case 5 using PDAP : Synchronization between PDAP servers



IR7E D PDAP Image Service DB =

* IMAGEH—E R [ZIFCENTER_LONGITUDE/CENTER_LATITUDEDE
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TARGET: MOON TARGET: JUPITER
(lon,lat)=(-35,278) (lon,lat)=(?7?,??7?)
Taken by Clementine Taken by New Horizons



Design of FlybyProduct
Target Roll, Pitch, Yaw angle

Target Roll, Pitch, and Yaw angles are defined
referencing IMAGE_FIXED FRAME.

TARGET_FIXED_FRAME

+X

+Y

+Z

+Z

]

—

_——

Image

+Y

IMAGE_FIXED_FRAME
(Right-handed Coordinate)

+X



Hayabusa FlybyProduct
Definition of IMAGE_FIXED FRAME

Target

FRAME: HAYABUSA_AMICA

~
~
~
~
~
~
~
~
\\
~

FRAME: IMAGE_FIXED S
Target rotation with respect to
this frame.




Definition of Target Rotation order from
IMAGE_FIXED to TARGET _FIXED

Definition: Roll:0,,Pitch:0,,Yaw : 6,
Frame Rotation Order: 6,=6,= 6,

Coordinate transformation:
;image : a position relative to the frame IMAGE_FIXED

;target : the same position relative to the frame TARGET_FIXED
;target = (Rx ’ Ry ) RZ) ’ ;’:image

- -1 -1 -1\
Vimage = (RZ : Ry : Rx ) ¥ target

0 1 0
—sin(-60,) 0 cos(-0,)

R, =|sin(-0,) cos(-6,) O

1 0 0
R =|0 cos(-0,) -sin(-0)| R, =
0 0 1

cos(-6,) 0 sin(-6))
0 sin(-0) cos(-0,)

cos(—6,) -sin(-6,) 0}



Hayabusa FlybyProduct
Calculation using SPICE

AMICA DATA

Program with SPICE TOOLKIT

pxform_c(“IMAGE_FIXED”, “ITOKAWA_FIXED”, et, mat);
m2eul_c(mat, 1, 2, 3, &roll, &pitch, &yaw);
roll *=-dpr_c(); pitch *=-dpr_c(); yaw *=-dpr_c();

Relational Database (Additional Columns of FlybyProducts)

Distance Phase Angle Roll [deg] Pitch[deg] | Yaw [deg]
[km] [deg]

14.63073 8.5087 177.9672 8.5087 -117.4137
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Hayabusa FlybyProduct
Calculation using SPICE

AMICA DATA

Program with SPICE TOOLKIT

pxform_c(“IMAGE_FIXED”, “ITOKAWA_FIXED”, et, mat);
m2eul_c(mat, 1, 2, 3, &roll, &pitch, &yaw);
roll *=-dpr_c(); pitch *=-dpr_c(); yaw *=-dpr_c();

Relational Database (Additional Columns of FlybyProducts)

Distance Phase Angle Roll [deg] Pitch[deg] | Yaw [deg]
[km] [deg]

14.63073 8.5087 177.9672 8.5087 -117.4137



PDAP Use-Case Idea

Results: 3 Hits

http://pdap.local/?

Longitude: | 320.10

Latitude: -10

submit >

The most useable input is
pair of (longitude, latitude),
but...

This interface will make
the PDAP System complicated.
e (320.10.-10)

product_a_...

product_b ...

product_c_...
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FlybyProduct Processing

User Input
(A.B)

A :=longitude
p :=latitude

PDAP Database

Set of (r,a,@x,Hy,HZ)

r := Distance To Target
a := Target Phase Angle
0. := Target Roll Angle
6, = Target Pitch Angle
0, := Target Yaw Angle

Process
cosf3 - cosA
u=|cosf3-sinA
sin 3
1 0 0

R'=|0 cosO, -—sin6,
0 sin6, cosO,
cosey 0 sinHy
R'=| 0 1 0

—sinHy 0 cosHy
cosf, -sinf, O
R;'=|sinf, cosh. O
0 0 1
v=(R"-R'-R)-u

Judge

y = (vx,vy,vz)
If v. =0 then

user input point may be visible.

PDAP System may not respond quickly for all flybyproducts !




Planetary Data Access Protocol

®00 DARTS PDAP at ISAS/JAXA

N

» PROJECT > lapanese
-HAYABUSA

> f;};?E Planetary Data Access Protocol
-HTTP

Planetry Data Access Protocol (PDAP) is a simple protocol for retrieving planetary data from
planetary data repositories through a uniform interface. The determination of the PDAP
specification is proceeded under the International Planetary Data Alliance (IPDA) as a part of
standardization. JAXA implements a PDAP system as a member of the IPDA. The following
links are PDAP samples:

e Earth observation by Hayabusa AMICA
e Mars observation by Hayvabusa AMICA
e Itokawa closeup image by Havabusa AMICA: distance < 2km

The frontend of PDAP Hayabusa is also available to create URL queries.

oNAL PLANETARY Dty AL == o

IAN Cto

e PSEIE DA

oINT eRN AT}

4 >

N




PDAP for Hayabusa data archive

Planetary Data Access Protocol (PDAP) allows users to search products
with URL format. The outputs is expressed in VOTable which is an XML
format defined for the exchange of tabular data in the context of the

Virtual Observatory. PDAP Hayabusa also supports HTML format as an

Output.
Example Search in PDAP URL query:
http://darts.isas.jaxa.jp/planet/pdap/0.3/php/index.php

2INSTRUMENT_TYPE=IMAGER — — a
« | ¢ (&) [ + | Whep://dans .isas jaxa.jp/planet/pdap/0.3/php/index. php?INSTRUMENT. _TYPE=1 O B(Q- =
&TARGET_NAME=EARTH
&RETURN_TYPE=HTML {
&RESOURCE_CLASS=PRODUCT etod  Gar
Example Outpu:

<?xml version="1.0"?>
<VOTABLE version="1.1">
<RESOURCE type="results">
<DESCRIPTION>JAXA PDAP Service</DESCRIPTION> o, NN D R P
<INFO name="QUERY_STATUS" value="0K"/> vie ) R —
<TABLE>

<FIELD ID="DATA_SET.DATA_SET ID”"...




PDAPF7 7tz A Hl(Web I/F)

e

L R

DATA_SET_ID [ NONE 2

PRODUCT_ID ['NONE ) RESOURCE_CLASS=PRODUCT!
INSTRUMENT_TYPE (Nnove 1)

INSTRUMENT_NAME [ 'NONE ]

TARGET_TYPE (None  13)

TARGET_NAME ((NonE 1#)

START_TIME YYYY-MM-DD hh:mm:ss|.fff]
STOP_TIME YYYY-MM-DD hh:mm:ss|.fff]
RETURN_TYPE [NoNE T3) 774NV Eik, TVOTABLE, &
RESOURCE_CLASS (NonE  13)

CENTER_LONGITUDE RESOURCE_CLASS=IMAGE®D#
CENTER_LATITUDE RESOURCE_CLASS=IMAGE®D#

AV 9 F POST
DATA_SET_ID = SELENEM-L-MINIR-2-V1.0
NIA—=% RETURN_TYPE = HTML
RESOURCE_CLASS = IMAGE

» HRER (A A=Y 7u¥ 2 b :3La—F)

SELENEM-
1 L-MINIR-2- MNA 2B2 AA 60701NS30E3184 SELENE 318.409546 53.022143
V1o

SELENEM-
2 L-MINIR-2- MNA 2B2 AA 60701NS30E3194 SELENE 319.409546 53.022143
A%

SELENEM-
3 L-MINIR-2- MNA 2B2 AA 60701NS30E3204 SELENE 320.409546 53.022143
V10

(o [pATASFT.D] — PRODUCIID | s NAE | CENTER_1ONGITUDE | eNTER_ATITUDE | 5

20
02

20
02

! RETURN_TYPE=HTML

RETURN_TYPE=VOTABLE
- >

PDAPH G DIRRR—ITHF—T—+%
EYRLRRRZVEHT &
RETURN_TYPE(Z /i C THTMLASVOTABLE
TRRERNBIND

<?xml version="1.0"?>

<VOTABLE version="1.1">
<RESOURCE type="results”>
<DESCRIPTION>JAXA PDAP Service</DESCRIPTION>
<INFO name="QUERY_STATUS" value="0K"/>
<TABLE>

<FIELD ID="DATA_SET.DATA_SET_ID" ucd="DATA_SET_ID” ...

09.2.27-28 g5A IREXAHARS
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Summary
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