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Appendix B. Complete PDS Catalog Object 
Set 

 
This appendix provides a complete set of the PDS catalog objects. Each section includes a 
description of the object, lists of keywords and sub-objects, guidelines to follow in assigning 
values, and a specific example of the object. The catalog objects provide high-level information 
suitable for loading a database to facilitate searches across data sets, collections and volumes.  
 
The catalog objects included on a PDS volume also provide local, high-level documentation. The 
full set of catalog objects is required in the CATALOG directory of every PDS archive volume.  
See the File Specification and Naming chapter of this document for pointer and file names used 
with catalog objects.  
 
Not every object described in this section is required in all cases. A PDS Central Node Data 
Engineer will supply a set of blank catalog object templates to be completed for any specific 
delivery, and can also supply additional examples if desired. 
 
Description Field Formatting 
 
The examples in the following sections conform to the current recommendations with respect to 
format and content. Lines in descriptive text fields (DATA_SET_DESC, 
INSTRUMENT_DESC, etc.) should not exceed 80 characters, including the <CR><LF> line 
delimiters. The underlining convention for headings and subheadings provide organization levels 
for human readers and auto-formatting routines:  
 

Heading Heading Indent Text Indent Underscoring 
Character 

Primary 2 characters 4 characters = 
Secondary 4 characters 6 characters Ð 

 
Primary, or main, headings are double-underlined through the use of the equal-sign key (=) 
which corresponds to ASCII decimal 61. Secondary, or subheadings, are single-underlined 
through the use of the hyphen key (-) which corresponds to ASCII decimal 45. This underlining 
convention enhances legibility, and in the future will facilitate the creation of hypertext links. 
 
Also, PDS has adopted a convention for indenting primary headings, secondary headings, and 
textual descriptions to facilitate readability and to make a better presentation. Primary headings 
start at Column 3. Text under primary headings and secondary headings starts at Column 5. Text 
under secondary headings starts at Column 7.  
 
Again for ease of readability, there should be 2 blank lines before the start of a primary or 
secondary heading. If a secondary heading immediately follows a primary heading, then only 1 
blank line should separate the secondary heading from the primary heading. 
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PDS has developed a Windows based program (FORMAT70) that will automatically format the 
description fields of any catalog template. 
 
Following is a template layout for a DATA_SET_DESC field. This example assumes the 
keyword DATA_SET_DESC itself starts in the first byte. 
 
         1         2         3         4         5         6         7 
123456789012345678901234567890123456789012345678901234567890123456789012 
 
DATA_SET_DESC                   = "  
(blank line) 
(blank line) 
  Pr i mar y Headi ng -  s t ar t s  at  Col umn 3 
  ==================================== 
    Text  under  headi ngs s t ar t  at  Col umn 5 
    mor e t ext  s t ar t i ng at  Col umn 5. . .  
(blank line) 
(blank line) 
     Secondar y Headi ng -  s t ar t s  at  Col umn 5 
    - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
      Text  under  subheadi ngs s t ar t  at  Col umn 7 
      mor e t ext  s t ar t i ng at  Col umn 7. . .  
(blank line) 
(blank line) 
  Pr i mar y Headi ng -  s t ar t s  at  Col umn 3 
  ==================================== 
(blank line) 
    Secondar y Headi ng -  s t ar t s  at  Col umn 5 
    - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
      Text  under  subheadi ngs s t ar t  at  Col umn 7 
      mor e t ext  s t ar t i ng at  Col umn 7. . .  
 

 
 
Order of Keywords and Sub-Objects 
 
The examples in the following sections illustrate the preferred ordering for keywords and sub-
objects. The order used provides a logical flow that makes the catalog files somewhat easier for a 
human reader to follow. 
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B.1 DATA_SET 
The DATA_SET catalog object is used to submit information about a data set to the PDS. The 
DATA_SET object includes a free-form text description of the data set as well as sub-objects for 
identifying associated targets, hosts, and references.  
 

B.1.1 Required Keywords 
 
1. DATA_SET_ID 
 

B.1.2 Optional Keywords 
 
None 
 

B.1.3 Required Objects 
 
1. DATA_SET_HOST 
2. DATA_SET_INFORMATION 
3. DATA_SET_REFERENCE_INFORMATION 
4. DATA_SET_TARGET 
5. DATA_SET_MISSION 
 

B.1.4 Optional Objects 
 
None 
 

B.1.5 Usage Notes 
 
One DATA_SET_INFORMATION catalog object must be completed for each data set. One 
DATA_SET_TARGET catalog object must be completed for each target associated with the data 
set. That is, if there is more than one target, this object is repeated. Similarly, one 
DATA_SET_HOST catalog object must be completed for each host/instrument pair associated 
with the data set, and one DATA_SET_REFERENCE_INFORMATION catalog object is 
required for each individual reference associated with the data set. All references should be 
included that are relevant to providing more detailed / specific data set information; such as, 
description of the data set, calibration procedures, processing software, data set documentation, 
review results, etc. These references may include published articles, books, papers, electronic 
publications, etc. 
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Note that the DATA_SET_TARGET, DATA_SET_HOST and DATA_SET_REFERENCE 
objects associate a particular target, host or reference ID with the data set, but do not themselves 
define the attributes of the corresponding target, host or reference. For each new ID referenced in 
one of these fields, a high-level description must be provided in the corresponding catalog object. 
For example, if the REFERENCE_KEY_ID listed in a DATA_SET_REFERENCE object does 
not already exist, a new REFERENCE object, defining that REFERENCE_KEY_ID, must also 
be submitted with the delivery. The Central Node data engineers can assist in locating existing 
catalog objects that may be referenced in any of the above fields. 
 

B.1.6 Example 
 
/ *  Templ at e:  Dat a Set  Templ at e                                    Rev:  1993- 09- 24  * /  
/ *                                                                                  * /  
/ *  Not e:  Compl et e one f or  each dat a set .  I dent i f y  mul t i pl e t ar get s associ at ed wi t h  * /  
/ *  t he dat a set  by r epeat i ng t he 3 l i nes f or  t he DATA_SET_TARGET obj ect .            * /  
/ *  I dent i f y  mul t i pl e host s associ at ed wi t h t he dat a set  by r epeat i ng t he 4 l i nes   * /  
/ *  f or  t he DATA_SET_HOST obj ect .  I dent i f y  mul t i pl e r ef er ences associ at ed           * /  
/ *  wi t h t he dat a set  by r epeat i ng t he 3 l i nes of  t he                               * /  
/ *  DATA_SET_REFERENCE_I NFORMATI ON obj ect .                                           * /  
 
/ *  Hi er ar chy:    DATA_SET                                                           * /  
/ *               DATA_SET_I NFORMATI ON                                               * /  
/ *               DATA_SET_TARGET                                                    * /  
/ *               DATA_SET_HOST                                                      * /  
/ *               DATA_SET_REFERENCE_I NFORMATI ON                                     * /  
 
PDS_VERSI ON_I D = PDS3 
LABEL_REVI SI ON_NOTE = " 1998- 07- 01,  Ri char d Si mpson ( STANFORD) ,  i ni t i al ; "  
RECORD_TYPE = STREAM 
 
OBJECT = DATA_SET 
  DATA_SET_I D = " MGN- V- RDRS- 5- GVDR- V1. 0"  
 
  OBJECT = DATA_SET_I NFORMATI ON 
    DATA_SET_NAME = " MGN V RDRS DERI VED GLOBAL VECTOR DATA RECORD V1. 0"  
    DATA_SET_COLLECTI ON_MEMBER_FLG = " N"  
    DATA_OBJECT_TYPE = TABLE 
    START_TI ME  = 1990- 08- 01T00: 00: 00 
    STOP_TI ME  = 1993- 12- 31T23: 59: 59 
    DATA_SET_RELEASE_DATE  = 1994- 07- 01 
    PRODUCER_FULL_NAME  = " MI CHAEL J.  MAURER"  
    DETAI LED_CATALOG_FLAG = " N"  
    DATA_SET_TERSE_DESC  = " The Gl obal  Vect or  Dat a Recor d ( GVDR)  
                                         i s  a sor t ed col l ect i on of  scat t er i ng and 
                                         emi ss i on measur ement s f r om t he Magel l an 
                                         Mi ss i onÓ 
    ABSTRACT_DESC = " The Gl obal  Vect or  Dat a Recor d ( GVDR)  i s  a sor t ed  

col l ect i on of  scat t er i ng and emi ss i on measur ement s f r om 
t he Magel l an Mi ss i on.   The sor t i ng i s  i nt o a gr i d of  
equal  ar ea Ôpi xel sÕ di st r i but ed r egul ar l y  about  t he 
pl anet .   For  dat a acqui r ed f r om t he same pi xel  but  i n 
di f f er ent  obser v i ng geomet r i es,  t her e i s  a second l evel  
of  sor t i ng t o accommodat e t he di f f er ent  geomet r i cal  
condi t i ons.   The Ôpi xel Õ di mensi on i s  18. 225 km.   The 
GVDR i s  pr esent ed i n Si nusoi dal  Equal  Ar ea ( equat or i al ) ,  
Mer cat or  ( equat or i al ) ,  and Pol ar  St er eogr aphi c ( pol ar )  
pr oj ect i ons.  

 
  The GVDR i s  i nt ended t o be t he most  syst emat i c  and 

compr ehensi ve r epr esent at i on of  t he el ect r omagnet i c  
pr oper t i es of  t he Venus sur f ace t hat  can be der i ved f r om 
Magel l an dat a at  t hi s  r esol ut i on.   I t  shoul d be usef ul  
i n char act er i z i ng and compar i ng di s t i ngui shabl e sur f ace 
uni t s . "  

    CI TATI ON_DESC                  = " Maur er ,  M. J. ,  MGN V RDRS DERI VED GLOBAL VECTOR 
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                                          DATA RECORD V1. 0,  MGN- V- RDRS- 5- GVDR- V1. 0,  NASA 
                                          Pl anet ar y Dat a Syst em,  1994. "  
    DATA_SET_DESC  = "  
 
 

Dat a Set  Over v i ew 
================= 

The Gl obal  Vect or  Dat a Recor d ( GVDR)  i s  a sor t ed col l ect i on of  scat t er i ng and emi ss i on 
measur ement s f r om t he Magel l an Mi ss i on. The sor t i ng i s  i nt o a gr i d of  equal  ar ea ' pi xel s '  
di s t r i but ed r egul ar l y  about  t he pl anet .  For  dat a acqui r ed f r om t he same pi xel  but  i n 
di f f er ent  obser v i ng geomet r i es,  t her e i s  a second l evel  of  sor t i ng t o accommodat e t he 
di f f er ent  geomet r i cal  condi t i ons.  The ' pi xel '  di mensi on i s  18. 225 km.  The GVDR i s  pr esent ed 
i n Si nusoi dal  Equal  Ar ea ( equat or i al ) ,  Mer cat or  ( equat or i al ) ,  and Pol ar  St er eogr aphi c ( pol ar )  
pr oj ect i ons.  

 
The GVDR i s  i nt ended t o be t he most  syst emat i c  and compr ehensi ve r epr esent at i on of  t he 
el ect r omagnet i c  pr oper t i es of  t he Venus sur f ace t hat  can be der i ved f r om Magel l an dat a at  
t hi s  r esol ut i on.  I t  shoul d be usef ul  i n char act er i z i ng and compar i ng di s t i ngui shabl e sur f ace 
uni t s .  

 
 

Par amet er s 
========== 

The Magel l an dat a set  compr i ses t hr ee basi c dat a t ypes:  echoes f r om t he nadi r - v i ewi ng 
al t i met er  ( ALT) ,  echoes f r om t he obl i que backscat t er  synt het i c  aper t ur e r adar  ( SAR)  i magi ng 
syst em,  and passi ve r adi o t her mal  emi ss i on measur ement s made usi ng t he SAR equi pment .  The 
obj ect i ve i n compi l i ng t he GVDR i s  t o obt ai n an accur at e est i mat e of  t he sur f ace 
backscat t er i ng f unct i on ( somet i mes cal l ed t he speci f i c  backscat t er  f unct i on or  ' s i gma- zer o' )  
f or  Venus f r om t hese t hr ee dat a t ypes and t o show i t s  var i at i on wi t h i nc i dence ( pol ar )  angl e,  
az i mut hal  angl e,  and sur f ace l ocat i on.  

 
The ALT dat a set  has been anal yzed t o y i el d pr of i l es of  sur f ace el evat i on 
[ FORD&PETTENGI LL1992]  and est i mat es of  sur f ace Fr esnel  r ef l ect i v i t y  and est i mat es of  met er -
scal e r ms sur f ace t i l t s  by at  l east  t wo i ndependent  met hods [ FORD&PETTENGI LL1992; TYLER1992] .  
The ' i nver s i on'  appr oach of  [ TYLER1992]  pr ovi des,  i n addi t i on,  an empi r i cal  est i mat e of  t he 
sur f ace backscat t er  f unct i on at  i nc i dence angl es f r om nadi r  t o as much as 10 degr ees f r om 
nadi r  i n s t eps of  0. 5 degr ees.  

 
St at i s t i cal  anal ys i s  of  SAR i mage pi xel s  f or  sur f ace r egi ons about  20 km ( acr oss t r ack)  by 2 
km ( al ong t r ack)  pr ovi ded est i mat es of  t he sur f ace backscat t er  f unct i on over  nar r ow angul ar  
r anges ( 1- 4 degr ees)  bet ween 15 and 50 degr ees f r om nor mal  i nc i dence [ TYLER1992] .  By 
combi ni ng r esul t s  f r om sever al  or bi t al  passes over  t he same r egi on i n di f f er ent  obser v i ng 
geomet r i es,  t he backscat t er  r esponse over  t he f ul l  obl i que angul ar  r ange ( 15- 50)  coul d be 
compi l ed.  I n f act ,  t he number  of  i ndependent  obser v i ng geomet r i es at t empt ed wi t h Magel l an was 
l i mi t ed,  and some of  t hese r epr esent ed changes i n az i mut h r at her  t han changes i n i nc i dence 
( or  pol ar )  angl e.  Never t hel ess,  dat a f r om many r egi ons wer e col l ect ed i n mor e t han one SAR 
obser v i ng geomet r y.  Hi st ogr ams of  pi xel  val ues and quadr at i c  f i t s  t o t he sur f ace 
backscat t er i ng f unct i on over  nar r ow r anges of  i nc i dence angl e wer e comput ed by [ TYLER1992] .  

 
Passi ve mi cr owave emi ss i on by t he sur f ace of  Venus was measur ed by t he Magel l an r adar  
r ecei ver  bet ween ALT and SAR bur st s.  These measur ement s have been conver t ed t o est i mat es of  
sur f ace emi ss i v i t y  [ PETTENGI LLETAL1992] .  Wi t h cer t ai n assumpt i ons t he emi ss i v i t y  der i ved f r om 
t hese dat a shoul d be t he compl ement  of  t he Fr esnel  r ef l ect i v i t y  der i ved f r om t he ALT echo 
st r engt hs. I n cases wher e t he t wo quant i t i es do not  add t o uni t y ,  t he assumpt i ons about  a 
s i mpl e di el ect r i c  ( Fr esnel )  i nt er f ace at  t he sur f ace of  Venus must  be adj ust ed.  

 
 

Pr ocessi ng 
========== 

The pr ocessi ng car r i ed out  at  t he Massachuset t s  I nst i t ut e of  Technol ogy ( MI T)  t o obt ai n 
al t i met r y pr of i l es and est i mat es of  Fr esnel  r ef l ect i v i t y  and r ms sur f ace t i l t s  has been 
descr i bed el sewher e [ FORD&PETTENGI LL1992] .  I n br i ef  i t  i nvol ves f i t t i ng pr e- comput ed 
t empl at es t o measur ed echo pr of i l es;  t he t opogr aphi c pr of i l es,  Fr esnel  r ef l ect i v i t i es,  and 
r ms sur f ace t i l t s  ar e chosen t o mi ni mi ze di f f er ences bet ween t he dat a and t empl at es i n a 
l east - squar es sense.  The est i mat es of  emi ss i v i t y  r equi r e cal i br at i on of  t he r aw dat a val ues 
and cor r ect i on f or  at t enuat i on and emi ss i on by t he Venus at mospher e [ PETTENGI LLETAL1992] .  
These dat a have been col l ect ed by or bi t  number  on a set  of  compact  di scs [ FORD1992]  and i nt o 
a set  of  gl obal  maps,  al so di s t r i but ed on compact  di sc [ FORD1993] .  

 
At  St anf or d ALT- EDR t apes wer e t he i nput  f or  cal cul at i on of  near - nadi r  empi r i cal  
backscat t er i ng f unct i ons.  For  obl i que backscat t er ,  C- BI DR t apes f r om t he Magel l an Pr oj ect  and 
F- BI DR f i l es obt ai ned v i a I nt er net  f r om Washi ngt on Uni ver s i t y  wer e t he i nput  pr oduct s.  Out put  
was col l ect ed on an or bi t - by- or bi t  basi s  i nt o a pr oduct  known as t he Sur f ace Char act er i s t i cs 
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Vect or  Dat a Recor d ( SCVDR) .  The SCVDR has been del i ver ed t o t he Magel l an Pr oj ect  f or  or bi t s  
t hr ough 2599;  pr ocessi ng of  dat a begi nni ng wi t h or bi t  2600 and cont i nui ng t hr ough t he end- of -
Mi ss i on i s  spendi ng compl et i on of  t he f i r s t  ver s i on of  t he GVDR.  

 
 

Dat a 
==== 

The GVDR dat a set  compr i ses sever al  ' t abl es '  of  r esul t s  based on anal ys i s  of  each of  t he dat a 
t ypes descr i bed above.  These i nc l ude:  

 
( 1)  I mage Dat a Tabl e 
( 2)  Radi omet r y Dat a Tabl e 
( 3)  MI T ALT Dat a Tabl e 
( 4)  St anf or d ALT Dat a Tabl e 

 
 

( 1)  I mage Dat a Tabl e 
Thi s t abl e cont ai ns r esul t s  f r om anal ys i s  of  SAR i mage st r i ps. The r esul t s  ar e par amet er i zed 
by t he azi mut h angl e,  t he i nc i dence ( pol ar )  angl e,  and t he pol ar i zat i on angl e.  Quant i t i es 
i nc l ude t he number  of  i mage f r ame l et s used t o comput e t he scat t er i ng par amet er s;  t he medi an,  
t he mode,  and t he one- st andar d- devi at i on l i mi t s  of  t he pi xel  hi s t ogr am;  and t he t hr ee 
coef f i c i ent s and t he r ef er ence angl e of  t he quadr at i c  appr oxi mat i on t o s i gma- zer o as a 
f unct i on of  i nc i dence angl e.  

 
( 2)  Radi omet r y Dat a Tabl e 
Thi s t abl e cont ai ns r esul t s  f r om MI T anal ys i s  of  t he r adi omet r y dat a.  The r esul t s  ar e 
par amet er i zed by t he azi mut h angl e,  t he i nc i dence angl e,  and t he pol ar i zat i on angl e.  The 
r esul t s  i nc l ude t he number  of  r adi omet r y f oot pr i nt s  used t o comput e t he est i mat e of  t her mal  
emi ss i v i t y ,  t he emi ss i v i t y ,  and i t s  var i ance.  

 
( 3)  MI T ALT Dat a Tabl e 
Thi s t abl e cont ai ns r esul t s  der i ved f r om t he MI T al t i met r y dat a anal ys i s .  The r esul t s  i nc l ude 
t he number  of  ARCDR ADF f oot pr i nt s  used i n comput i ng t he est i mat es of  scat t er i ng pr oper t i es 
f or  t he pi xel  and est i mat es ( and var i ances)  of  r adi us,  r ms sur f ace t i l t ,  and Fr esnel  
r ef l ect i v i t y  f r om t he ARCDR.  

 
( 4)  St anf or d ALT Dat a Tabl e 
Thi s t abl e cont ai ns r esul t s  f r om t he St anf or d anal ys i s  of  al t i met r y dat a.  Resul t s  i nc l ude t he 
number  of  SCVDR f oot pr i nt s  used i n comput i ng t he est i mat es of  sur f ace pr oper t i es f or  t hi s  
pi xel ,  t he cent r oi d of  t he Doppl er  spect r um,  t he der i ved scat t er i ng f unct i on and t he angl es 
over  whi ch i t  i s  val i d,  var i ance of  t he i ndi v i dual  poi nt s i n t he der i ved scat t er i ng f unct i on,  
and r esul t s  of  f i t t i ng anal yt i c  f unct i ons t o t he der i ved scat t er i ng f unct i on.  

 
 

Anci l l ar y Dat a 
============== 

Anci l l ar y dat a f or  most  pr ocessi ng at  bot h MI T and St anf or d was obt ai ned f r om t he dat a t apes 
and f i l es r ecei ved f r om t he Magel l an Pr oj ect .  These i nc l uded t r aj ect or y and poi nt i ng 
i nf or mat i on f or  t he spacecr af t ,  c l ock conver s i on t abl es,  spacecr af t  engi neer i ng dat a,  and SAR 
pr ocessi ng par amet er s.  For  cal i br at i on of  t he r adar  i nst r ument  i t sel f ,  Magel l an Pr oj ect  
r epor t s  ( i nc l udi ng some r ecei ved f r om Hughes Ai r cr af t  Co. [ BARRY1987;  CUEVAS1989;  SE011] )  wer e 
used.  Document at i on on handl i ng of  dat a at  t he Jet  Pr opul s i on Labor at or y was al so used 
[ BRI LL&MEI SL1990;  SCI EDR;  SDPS101] .  

 
 

Coor di nat e Syst em 
================= 

The dat a ar e pr esent ed i n gr i dded f or mat s,  t i l ed t o ensur e t hat  c l osel y spaced poi nt s on t he 
sur f ace occupy near by st or age l ocat i ons on t he dat a st or age medi um.  Four  separ at e pr oj ect i ons 
ar e used:  s i nusoi dal  equal  ar ea and Mer cat or  f or  poi nt s wi t hi n 89 degr ees of  t he equat or ,  and 
pol ar  s t er eogr aphi c f or  poi nt s near  t he nor t h and sout h pol es.  The pr oj ect i ons ar e descr i bed 
by [ SNYDER1987] ;  I AU convent i ons descr i bed by [ DAVI ESETAL1989]  and Magel l an Pr oj ect  
assumpt i ons [ LYONS1988]  have been adopt ed.  

 
 

Sof t war e 
======== 

A speci al  l i br ar y and sever al  exampl e pr ogr ams ar e pr ovi ded i n sour ce code f or m f or  r eadi ng 
t he GVDR dat a f i l es.  The gener al - pur pose exampl e pr ogr am wi l l  ser ve t he needs of  t he casual  
user  by accessi ng a gi ven GVDR quant i t y  over  a speci f i ed r egi on of  GVDR pi xel s .  Mor e advanced 
user s may want  t o wr i t e t hei r  own pr ogr ams t hat  use t he GVDR l i br ar y as a t ool k i t .  The 
l i br ar y,  wr i t t en i n ANSI  C,  pr ovi des conci se access met hods f or  r eadi ng ever y quant i t y  s t or ed 
i n t he GVDR.  I t  conveni ent l y  handl es al l  geomet r i c  and t i l i ng t r ansf or mat i ons and conver t s  
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any compr essed qual i t i es t o a st andar d nat i ve f or mat .  The gener al  pur pose pr ogr am ment i oned 
above pr ovi des an exampl e of  how t o use t hi s  l i br ar y.  

 
 

Medi a/ For mat  
============ 

The GVDR wi l l  be del i ver ed t o t he Magel l an Pr oj ect  ( or  i t s  successor )  us i ng compact  di sc 
wr i t e once ( CD- WO)  medi a.  For mat s wi l l  be based on st andar ds f or  such pr oduct s est abl i shed by 
t he Pl anet ar y Dat a Syst em ( PDS)  [ PDSSR1992] . "  

 
    CONFI DENCE_LEVEL_NOTE           = "  
 
 

Conf i dence Level  Over v i ew 
========================= 

The GVDR i s  i nt ended t o be t he most  syst emat i c  and compr ehensi ve r epr esent at i on of  t he 
el ect r omagnet i c  pr oper t i es of  t he Venus sur f ace t hat  can be der i ved f r om Magel l an dat a at  
t hi s  r esol ut i on.  Never t hel ess,  t her e ar e l i mi t at i ons t o what  can be done wi t h t he dat a.  

 
 

Revi ew 
====== 

The GVDR wi l l  be r ev i ewed i nt er nal l y  by t he Magel l an Pr oj ect  pr i or  t o r el ease t o t he 
pl anet ar y communi t y .  The GVDR wi l l  al so be r ev i ewed by PDS.  

 
 

Dat a Cover age and Qual i t y  
========================= 

Because t he or bi t  of  Magel l an was el l i pt i cal  dur i ng most  of  i t s  mappi ng oper at i ons,  par t s  of  
t he or bi t al  cover age have hi gher  r esol ut i on and hi gher  s i gnal - t o- noi se t han ot her s.  

 
Cycl e 1 Mappi ng 
- - - - - - - - - - - - - - -  

Dur i ng Mappi ng Cycl e 1,  per i apsi s was near  10 degr ees N l at i t ude at  al t i t udes of  
appr oxi mat el y  300 km over  t he sur f ace.  The al t i t ude near  t he pol es,  on t he ot her  hand,  was 
on t he or der  of  3000 km.  For  al l  dat a t ypes t hi s  means l ower  conf i dence i n t he r esul t s  
obt ai ned at  t he pol es t han near  t he equat or .  

 
Fur t her ,  t he spacecr af t  at t i t ude was adj ust ed so t hat  t he SAR ant enna was poi nt ed at  about  
45 degr ees f r om nadi r  near  per i apsi s;  t hi s  was r educed t o near  15 degr ees at  t he pol es. The 
obj ect i ve was t o compensat e somewhat  f or  t he changi ng el evat i on and t o pr ovi de scat t er i ng 
at  hi gher  i nc i dence angl es when t he echo s i gnal  was expect ed t o be st r ongest .  The ALT 
ant enna,  at  a const ant  25 degr ee of f set  f r om t he SAR ant enna,  f ol l owed i n t andem but  at  
angl es whi ch wer e not  opt i mi zed f or  obt ai ni ng t he best  al t i met r y echo.  

 
Dur i ng Mappi ng Cycl e 1 al most  hal f  t he or bi t s  pr ovi ded SAR i mages of  t he nor t h pol e;  
because of  t he or bi t  i nc l i nat i on,  ALT dat a never  ext ended beyond about  85N l at i t ude i n t he 
nor t h and 85S i n t he sout h.  No SAR i mages of  t he sout h pol e wer e acqui r ed dur i ng Mappi ng 
Cycl e 1 because t he SAR ant enna was al ways poi nt ed t o t he l ef t  of  t he gr ound t r ack;  t he 
Cycl e 1SAR i mage st r i p near  t he sout h pol e was at  a l at i t ude equat or  war d of  85S.  

 
Cycl e 2 Mappi ng 
- - - - - - - - - - - - - - -  

Dur i ng much of  Mappi ng Cycl e 2,  t he spacecr af t  was f l own Ôbackwar dsÕ so as t o pr ovi de SAR 
i mages of  t he same t er r ai n but  wi t h Ôopposi t e s i deÕ i l l umi nat i on.  Thi s adj ust ment  al so 
meant  t hat  t he SAR coul d i mage near  t he Venus sout h pol e ( but  not  near  t he nor t h pol e) .  The 
ALT dat a cont i nued t o be l i mi t ed t o l at i t udes equat or  war d of  85N and 85S.  

 
Cycl e 3 Mappi ng 
- - - - - - - - - - - - - - -  

Dur i ng Mappi ng Cycl e 3 t he emphasi s was on obt ai ni ng SAR dat a f r om t he same s i de as i n 
Cycl e 1 but  at  di f f er ent  i nc i dence angl es ( f or  r adar  s t er eo) .  I n f act ,  most  dat a wer e 
acqui r ed at  an i nc i dence angl e of  about  25 degr ees,  whi ch meant  t hat  t he ALT ant enna was 
usual l y  ai med di r ect l y  at  nadi r  i nst ead of  dr i f t i ng f r om s i de t o s i de,  as had been t he case 
i n Cycl e 1. These Cycl e 3 dat a,  t her ef or e,  may be among t he best  f r om t he al t i met er .  Dynami c 
r ange i n SAR dat a was l ar ger  t han i n Cycl e1 because t he i nc i dence angl e was f i xed r at her  
t han var y i ng t o compensat e f or  t he changi ng spacecr af t  hei ght .  

 
Al l  Cycl es 
- - - - - - - - - -  

I t  i s  i mpor t ant  t o r emember  t hat ,  s i nce t he SAR and ALT ant ennas wer e ai med at  di f f er ent  
par t s  of  t he pl anet  dur i ng each or bi t ,  bui l di ng up a col l ect i on of  composi t e scat t er i ng 
dat a f or  any s i ngl e sur f ace r egi on r equi r es t hat  r esul t s  f r om sever al  or bi t s  be i nt egr at ed.  
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I n t he case of  dat a f r om pol ar  r egi ons,  wher e onl y t he SAR was abl e t o pr obe,  t her e wi l l  be 
no ALT dat a.  When schedul i ng or  ot her  f act or s i nt er r upt ed t he syst emat i c  col l ect i on of  
dat a,  t her e may be ALT dat a f or  some r egi ons but  no compar abl e SAR or  r adi omet r y dat a ( or  
v i cever sa) .  

 
Not e t hat  f or  al l  Cycl es out ages pl ayed an i mpor t ant  r ol e i n det er mi ni ng cover age.  For  
exampl e,  al t hough a goal  of  Cycl e 3 r adar  mappi ng was r adar  s t er eo,  ear l y  or bi t s  wer e used 
t o col l ect  dat a at  nomi nal  i nc i dence angl es t hat  had been mi ssed dur i ng Cycl e 1 because of  
t her mal  pr obl ems wi t h t he spacecr af t .  A t r ansmi t t er  f ai l ur e dur i ng Cycl e 3 caused a l oss of  
f ur t her  dat a.  I t  i s  not  wi t hi n t he scope of  t hi s  descr i pt i on t o pr ovi de det ai l ed 
i nf or mat i on on dat a cover age.  

 
 

Li mi t at i ons 
=========== 

Bot h t he t empl at e f i t t i ng appr oach and t he i nver s i on appr oach wi l l  have t hei r  l i mi t at i ons i n 
est i mat i ng over al l  sur f ace pr oper t i es f or  a r egi on on Venus.  The t empl at e cal cul at i on assumes 
t hat  scat t er i ng i s  wel l - behaved at  al l  i nc i dence angl es f r om 0 t o 90 degr ees and t hat  a 
t empl at e r epr esent i ng t hat  behavi or  can be const r uct ed.  The Hagf or s f unct i on 
[ HAGFORS1964] used by MI T,  however ,  f ai l s  t o gi ve a f i ni t e r ms sur f ace t i l t  i f  used over  t hi s  
r ange of  angl es,  so appr oxi mat i ons based on a change i n t he scat t er i ng mechani sm must  be 
appl i ed[ HAGFORS&EVANS1968] .  The i nver s i on met hod [ TYLER1992]  i s  suscept i bl e t o noi se at  t he 
hi gher  i nc i dence angl es and t hi s  wi l l  cor r upt  sol ut i ons i f  not  handl ed pr oper l y .  User s of  
t hi s  dat a set  shoul d be awar e t hat  r adar  echoes ar e st at i s t i cal l y  var i abl e and t hat  each 
r esul t  has an uncer t ai nt y.  

 
A nomi nal  nadi r  f oot pr i nt  can be assi gned t o al t i met r y r esul t s ,  but  t hi s  f oot pr i nt  i s  bi ased 
near  per i apsi s because t he ALT ant enna i s  r ot at ed about  20 degr ees f r om nadi r  ( dur i ng Cycl e 
1) . Over  pol ar  r egi ons i n Cycl e 1,  t he ALT ant enna i s  r ot at ed about  10 degr ees t o t he opposi t e 
s i de of  nadi r .  A mor e i mpor t ant  consi der at i on i n pol ar  r egi ons i s  t hat  t he ar ea i l l umi nat ed 
by t he ALT ant enna i s  appr oxi mat el y  100 t i mes as l ar ge as near  per i apsi s because of  t he 
hi gher  spacecr af t  al t i t ude.  The r egi on cont r i but i ng t o echoes i n pol ar  r egi ons - -  and 
t her ef or e t he r egi on over  whi ch est i mat es of  Fr esnel  r ef l ect i v i t y  and r ms sur f ace t i l t s  appl y 
- -  i s  much l ar ger  t han at  per i apsi s. "  

 
  END_OBJECT                 = DATA_SET_I NFORMATI ON 
 
OBJECT = DATA_SET_MI SSI ON 
    MI SSI ON_NAME = MAGELLAN 
  END_OBJECT = DATA_SET_MI SSI ON 
 
  OBJECT = DATA_SET_TARGET 
    TARGET_NAME = VENUS 
  END_OBJECT = DATA_SET_TARGET 
 
  OBJECT = DATA_SET_HOST 
    I NSTRUMENT_HOST_I D = MGN 
    I NSTRUMENT_I D = RDRS 
  END_OBJECT = DATA_SET_HOST 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " BARRY1987"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
   REFERENCE_KEY_I D = " BRI LL&MEI SL1990"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
   REFERENCE_KEY_I D = " CUEVAS1989"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
   REFERENCE_KEY_I D = " DAVI ESETAL1989"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
   REFERENCE_KEY_I D = " FORD1992"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
   REFERENCE_KEY_I D = " FORD1993"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
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  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " FORD&PETTENGI LL1992"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " HAGFORS1964"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " HAGFORS&EVANS1968"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " LYONS1988"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " PDSSR1992"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " PETTENGI LLETAL1992"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " SCI EDR"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " SDPS101"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " SE011"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " SNYDER1987"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
  OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " TYLER1992"  
  END_OBJECT = DATA_SET_REFERENCE_I NFORMATI ON 
 
END_OBJECT = DATA_SET 
END 

 



Appendix B. Complete PDS Catalog Object Set  B-11 

B.2 DATA_SET_COLL_ASSOC_DATA_SETS 
The DATA_SET_COLL_ASSOC_DATA_SETS catalog object, a sub-object of the 
DATA_SET_COLLECTION object, is repeated for each data set associated with a 
DATA_SET_COLLECTION. For example, if there are three distinct data sets comprising a 
collection, this object will be repeated three different times Ð once for each data set. 
 

B.2.1 Required Keywords 
 
1. DATA_SET_ID 
 

B.2.2 Optional Keywords 
 
None 
 

B.2.3 Required Objects 
 
None 
 

B.2.4 Optional Objects 
 
None 
 

B.2.5 Example 
 
See the example of the DATA_SET_COLLECTION object in Section B.4.5. 
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B.3 DATA_SET_COLLECTION_REF_INFO 
The DATA_SET_COLLECTION_REF_INFO catalog object, a sub-object of 
DATA_SET_COLLECTION object, associates a reference with a data set collection. It is 
repeated once for each reference identified in the DATA_SET_COLLECTION catalog object.  
 
A separate REFERENCE catalog object must be completed to provide the associated citation for 
each reference. 
 

B.3.1 Required Keywords 
 
1. REFERENCE_KEY_ID 
 
Note:  If there are no relevant references to cite, the REFERENCE_KEY_ID should have a value 
of ÒN/AÓ. 
 

B.3.2 Optional Keywords 
 
None 
 

B.3.3 Required Objects 
 
None 
 

B.3.4 Optional Objects 
 
None 
 

B.3.5 Example 
 
See the example for the DATA_SET_COLLECTION object in Section B.4.5. 
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B.4 DATA_SET_COLLECTION 
The DATA_SET_COLLECTION catalog object is used to link several data sets as a collection 
to be used and distributed together. 
 

B.4.1 Required Keywords 
 
1. DATA_SET_COLLECTION_ID 
 

B.4.2 Optional Keywords 
 
None 
 

B.4.3 Required Objects 
 
1. DATA_SET_COLL_ASSOC_DATA_SETS 
2. DATA_SET_COLLECTION_INFO 
3. DATA_SET_COLLECTION_REF_INFO 
 

B.4.4 Optional Objects 
 
None 
 

B.4.5 Usage Notes 
 
One DATA_SET_COLLECTION_INFORMATION catalog object must be completed for each 
data set collection. One DATA_SET_COLLECTION_ASSOC_DATA_SETS catalog object 
must be completed for each data set associated with the data set collection. That is, if there is 
more than one data set, this object is repeated. Similarly, one 
DATA_SET_COLLECTION_REF_INFO catalog object is required for each individual 
reference associated with the data set collection. All references should be included that are 
relevant to providing more detailed / specific data set collection information; such as, description 
of the data set collection. These references may include published articles, books, papers, 
electronic publications, etc. 
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B.4.6 Example: 
 
/ *  Templ at e:  Dat a Set  Col l ect i on Templ at e       Rev:  1993- 09- 24  * /  
 
/ *  Not e:  Compl et e one t empl at e f or  each dat a set  col l ect i on.  I dent i f y    * /  
/ *        i ndi v i dual  dat a set s t hat  ar e i nc l uded i n t he col l ect i on by   * /  
/ *        r epeat i ng t he 3 l i nes f or  t he DATA_SET_COLL_ASSOC_DATA_SETS   * /  
/ *        obj ect .  I dent i f y  each dat a set  col l ect i on r ef er ence by    * /  
/ *        r epeat i ng t he 3 l i nes f or  t he DATA_SET_COLLECTI ON_REF_I NFO obj ect .   * /  
/ *        Al so compl et e a separ at e REFERENCE t empl at e f or  each new            * /  
/ *        r ef er ence submi t t ed t o PDS.           * /  
 
/ *  Hi er ar chy:    DATA_SET_COLLECTI ON         * /  
/ *               DATA_SET_COLLECTI ON_I NFO        * /  
/ *               DATA_SET_COLL_ASSOC_DATA_SETS      * /  
/ *               DATA_SET_COLLECTI ON_REF_I NFO       * /  
 
OBJECT  = DATA_SET_COLLECTI ON 
  DATA_SET_COLLECTI ON_I D  = " PREMGN- E/ L/ H/ M/ V- 4/ 5- RAD/ GRAV- V1. 0"  
 
  OBJECT   = DATA_SET_COLLECTI ON_I NFO 
    DATA_SET_COLLECTI ON_NAME   = " PRE- MGN E/ L/ H/ M/ V 4/ 5 RADAR/ GRAVI TY DATA V1. 0"  
    DATA_SETS   = 15 
    START_TI ME   = 1968- 11- 09T00: 00: 00 
    STOP_TI ME   = 1988- 07- 27T00: 00: 00 
    DATA_SET_COLLECTI ON_RELEASE_DT  = 1990- 06- 15 
    PRODUCER_FULL_NAME   = " RAYMOND E.  ARVI DSON"  
    DATA_SET_COLLECTI ON_DESC   = "  
 
 

Dat a Set  Col l ect i on Over v i ew 
============================ 

Thi s ent i t y  i s  a col l ect i on of  sel ect ed Ear t h- based r adar  dat a of  Venus,  t he Moon,  Mer cur y,  
and Mar s,  Pi oneer  Venus r adar  dat a,  ai r bor ne r adar  i mages of  Ear t h,  and l i ne of  s i ght  
accel er at i on dat a der i ved f r om t r acki ng t he Pi oneer  Venus Or bi t er  and Vi k i ng Or bi t er  2.  
I nc l uded ar e 12. 6 cent i met er  wavel engt h Ar eci bo Venus r adar  i mages,  12. 6 t o 12. 9cm Gol dst one 
Venus r adar  i mages and al t i met r y dat a,  t oget her  wi t h al t i met r y,  br i ght ness t emper at ur e,  
Fr esnel  r ef l ect i v i t y  and r ms s l opes der i ved f r om t he Pi oneer  Venus Radar  Mapper .  For  t he 
Moon,  Hayst ack 3. 8 cent i met er  r adar  i mages and Ar eci bo 12. 6 and 70 cent i met er  r adar  i mages 
ar e i nc l uded.  Mar s dat a i nc l ude Gol dst one al t i met r y dat a acqui r ed bet ween 1971 and 1982 and 
ar ast er  dat a set  cont ai ni ng r adar  uni t s  t hat  model  Gol dst one and Ar eci bo backscat t er  
obser vat i ons.  Mer cur y dat a consi st  of  Gol dst one al t i met r y f i l es.  The t er r est r i al  dat a wer e 
acqui r ed over  t he Pi sgah l ava f l ows and t he Kel so dune f i el d i n t he Moj ave Deser t ,  
Cal i f or ni a,  and consi st  of  mul t i pl e f r equency,  mul t i pl e i nc i dence angl e v i ews of  t he same 
r egi ons.  Dat a set  document at i on i s  pr ovi ded,  wi t h r ef er ences t hat  al l ow t he r eader  t o 
r econst r uct  pr ocessi ng hi s t or i es.  The ent i r e dat a set  col l ect i on and document at i on ar e 
avai l abl e on a CD- ROM ent i t l ed Pr e- Magel l an Radar  and Gr avi t y  Dat a. "  

 
DATA_SET_COLLECTI ON_USAGE_DESC =   "  

 
 

Dat a Set  Col l ect i on Usage Over v i ew 
================================== 

The i nt ent  of  t he dat a set  col l ect i on i s  t o pr ovi de t he pl anet ar y sc i ence communi t y  wi t h 
r adar  and gr avi t y  dat a s i mi l ar  t o t he k i nds of  dat a t hat  Magel l an wi l l  begi n col l ect i ng i n 
t he summer  of  1990.  The dat a set  col l ect i on wi l l  be used f or  pr e-  Magel l an anal yses of  Venus 
and f or  compar i sons t o act ual  Magel l an dat a.  The ent i r e dat a set  col l ect i on and document at i on 
ar e avai l abl e on a CD- ROM ent i t l ed Pr e- Magel l an Radar  and Gr avi t y  Dat a.  A l i s t  of  t he 
har dwar e and sof t war e t hat  may be used t o r ead t hi s  CD- ROM can be obt ai ned f r om t he PDS 
Geosci ences Di sc i pl i ne Node. "  

 
  END_OBJECT  = DATA_SET_COLLECTI ON_I NFO 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " NDC8- E- ASAR- 4- RADAR- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " ARCB- L- RTLS- 5- 12. 6CM- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
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  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " ARCB- L- RTLS- 4- 70CM- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " ARCB- V- RTLS- 4- 12. 6CM- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " ARCB- L- RTLS- 3- 70CM- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " GSSR- M- RTLS- 5- ALT- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " GSSR- H- RTLS- 4- ALT- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " GSSR- V- RTLS- 5- 12. 6- 9CM- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " HSTK- L- RTLS- 4- 3. 8CM- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " ARCB/ GSSR- M- RTLS- 5- MODEL- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " P12- V- RSS- 4- LOS- GRAVI TY- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " P12- V- ORAD- 4- ALT/ RAD- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " P12- V- ORAD- 5- RADAR- I MAGE- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " P12- V- ORAD- 5- BACKSCATTER- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
  
  OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
    DATA_SET_I D  = " VO2- M- RSS- 4- LOS- GRAVI TY- V1. 0"  
  END_OBJECT  = DATA_SET_COLL_ASSOC_DATA_SETS 
 
  OBJECT  = DATA_SET_COLLECTI ON_REF_I NFO 
    REFERENCE_KEY_I D  = ARVI DSONETAL1990A 
  END_OBJECT  = DATA_SET_COLLECTI ON_REF_I NFO 
 
END_OBJECT      = DATA_SET_COLLECTI ON 
END 
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B.5 DATA_SET_COLLECTION_INFO 
The DATA_SET_COLLECTION_INFO catalog object, a sub-object of 
DATA_SET_COLLECTION, provides an overview of content and usage, as well as other 
information specific to the data set collection. This object includes a free-form text description, 
DATA_SET_COLLECTION_DESC.  
 

B.5.1 Required Keywords 
 
1. DATA_SET_COLLECTION_DESC 
2. DATA_SET_COLLECTION_NAME 
3. DATA_SET_COLLECTION_RELEASE_DT 
4. DATA_SET_COLLECTION_USAGE_DESC 
5. DATA_SETS 
6. PRODUCER_FULL_NAME 
7. START_TIME 
8. STOP_TIME 
 

B.5.2 Optional Keywords 
 
None 
 

B.5.3 Required Objects 
 
None 
 

B.5.4 Optional Objects 
 
None 
 

B.5.5 Usage Notes 
 
NOTE: The following paragraph headings and subheadings are recommended as the minimum 
set of headings needed to describe a data set collection adequately. Additional headings and sub- 
headings may be added as desired. Should any of the more common headings not appear within a 
text description, it will be considered not applicable to the data set collection.  
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B.5.5.1 DATA_SET_COLLECTION_INFO Headings 
 
Data Set Collection Overview 

A high-level description of the characteristics and properties of a data set collection 
 
Data Set Collection Usage Overview 

A high-level description of the intended use of a data set collection 
 

B.5.6 Example 
 
See the example of the DATA_SET_COLLECTION object in Section B.4.5. 
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B.6 DATA_SET_HOST 
The DATA_SET_HOST catalog object, a sub-object of the DATA_SET catalog object, 
identifies one host/instrument pair associated with a data set. 
 

B.6.1 Required Keywords 
 
1. INSTRUMENT_HOST_ID 
2. INSTRUMENT_ID 
 

B.6.2 Optional Keywords 
 
None 
 

B.6.3 Required Objects 
 
None 
 

B.6.4 Optional Objects 
 
None 
 

B.6.5 Example 
 
See the example for the DATA_SET object in Section B.1.6 
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B.7  DATA_SET_INFORMATION 
The DATA_SET_INFORMATION catalog object, a sub-object of the DATA_SET catalog 
object, provides a high-level description of a single PDS data set. 
 

B.7.1 Required Keywords 
 
1. ABSTRACT_DESC 
2. CITATION_DESC 
3. CONFIDENCE_LEVEL_NOTE 
4. DATA_OBJECT_TYPE 
5. DATA_SET_COLLECTION_MEMBER_FLG 
6. DATA_SET_DESC 
7. DATA_SET_NAME 
8. DATA_SET_RELEASE_DATE 
9. DATA_SET_TERSE_DESC 
10. DETAILED_CATALOG_FLAG 
11. PRODUCER_FULL_NAME 
12. START_TIME 
13. STOP_TIME 
 

B.7.2 Optional keywords 
 
None 
 

B.7.3 Required Objects 
 
None 
 

B.7.4 Optional Objects 
 
None 
 

B.7.5 Usage Notes 
 
The DATA_SET_INFORMATION catalog object includes two free-form text description fields: 
DATA_SET_DESC and CONFIDENCE_LEVEL_NOTE. Following are recommended 
headings and subheadings for use in these fields, with brief descriptions of suggested contents. 
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Note: These headings and subheadings are recommended as the minimum set of headings 
needed to describe a data set adequately. Additional headings and sub-headings may be added as 
desired. Should any of the more common headings not appear within the description, they will be 
assumed to be not applicable to the data set.  
 
 

B.7.5.1 DATA_SET_DESC Headings 
 
Data Set Overview 

A high level description of the characteristics and properties of a data set 
 
Parameters 

The primary parameters (measured or derived quantities) included in the data set, with 
units and sampling intervals 

 
Processing 

The overall processing used to produce the data set, including a description of the input 
data (and source), processing methods or software, and primary parameters or 
assumptions used to produce the data set 

 
Data 

Detailed description of each data type identified in the ÒData Set OverviewÓ, (e.g., image 
data, table data, etc.) 

 
Ancillary Data 

Description of the ancillary information needed to interpret the data set. The ancillary 
information may or may not be provided along with the data set. If not, this description 
should include sources or references for locating the ancillary data. 

 
Coordinate System 

Description of the coordinate system(s) or frame(s) of reference to be used for proper 
interpretation of the data set 

 
Software 

Description of software relevant to the data, including software supplied with the data set 
as well as external software or systems that may be accessed independently to assist in 
visualization or analysis of the data 

 
Media/Format 

Description of the media on which the data set is delivered to PDS for distribution, 
including format information that may limit use of the data set on specific hardware 
platforms (e.g., binary/ASCII, IBM EBCDIC format) 
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B.7.5.2 CONFIDENCE_LEVEL_NOTE Headings 
 
Confidence Level Overview 

A high level description of the level of confidence (e.g., reliability, accuracy, or certainty) 
in the data 
 

Review 
Brief description of the review process that took place prior to release of the data set to 
insure the accuracy and completeness of the data and associated documentation 

 
Data Coverage and Quality 

Description of overall data coverage and quality. This section should include information 
about gaps in the data (both for times or regions) and details regarding how missing or 
poor data are flagged or filled, if applicable. 

 
Limitations 

Description of any limitations on the use of the data set. For example, discuss other data 
required to interpret the data properly, or any assumptions regarding special processing 
systems used to further reduce or analyze the data. If the data have been calibrated or 
otherwise corrected or derived, describe any known anomalies or uncertainties in the 
results. 

 

B.7.5.3 CITATION_DESC Formation Rule 
The CITATION_DESC keyword is subject to a formation rule described in detail in the 
CITATION_DESC element definition in the PDS Data Dictionary.  A brief description is: 
 
       { <author_name>, <author_name>, ... },  <data_set_name>,  DATA_SET_ID,  
       NASA Planetary Data System, <year_of_peer_review>. 
 
If a citation description is not defined, nor is applicable to the data set, the value "N/A" should be 
used. 
 

B.7.5.4 OTHER - Data Supplier provided 
 

Any other important information in addition to the headings above, as desired (e.g., data 
compression, time-tagging, etc.) 

 

B.7.6 Example 
 
See the example for the DATA_SET object in Section B.1.6. 
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B.8 DATA_SET_MAP_PROJECTION 
The DATA_SET_MAP_PROJECTION catalog object is one of two distinct objects that together 
define the map projection used in creating the digital images in a PDS data set. The associated 
object that completes the definition is the IMAGE_MAP_PROJECTION, which is fully 
described in Appendix B.13 of this document. 
 
The map projection information resides in these two objects essentially to reduce data 
redundancy and at the same time allow the inclusion of elements needed to process the data at 
the image level. Static information that is applicable to the complete data set resides in the 
DATA_SET_MAP_PROJECTION object while dynamic information that is applicable to the 
individual images resides in the IMAGE_MAP_PROJECTION object. 
 

B.8.1 Required Keywords 
 
1. DATA_SET_ID 
 

B.8.2 Optional Keywords 
 
None 
 

B.8.3 Required Objects 
 
1. DATA_SET_MAP_PROJECTION_INFO 
 

B.8.4 Optional Objects 
 
None 
 

B.8.5 Example 
 
PDS_VERSI ON_I D                      = PDS3 
LABEL_REVI SI ON_NOTE  = " 1998- 07- 01,  Ri char d Si mpson ( STANFORD) ,  i ni t i al ; "  
RECORD_TYPE  = FI XED_LENGTH 
RECORD_BYTES  = 80 
 
SPACECRAFT_NAME  = MAGELLAN 
TARGET_NAME  = VENUS 
 
OBJECT  = DATA_SET_MAP_PROJECTI ON 
  DATA_SET_I D  = " MGN- V- RDRS- 5- DI M- V1. 0"  
 
  OBJECT  = DATA_SET_MAP_PROJECTI ON_I NFO 
    MAP_PROJECTI ON_TYPE  = " SI NUSOI DAL"  
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    MAP_PROJECTI ON_DESC  = "  
 
 

Map Pr oj ect i on Over v i ew 
======================= 

The FMAP ( Magel l an Ful l  Resol ut i on Radar  Mosai c)  i s  pr esent ed i n a Si nusoi dal  Equal - Ar ea map 
pr oj ect i on.  I n t hi s  pr oj ect i on,  par al l el s  of  l at i t ude ar e st r ai ght  l i nes,  wi t h const ant  
di s t ances bet ween equal  l at i t ude i nt er val s.  Li nes of  const ant  l ongi t ude on ei t her  s i de of  t he 
pr oj ect i on mer i di an ar e cur ved s i nce l ongi t ude i nt er val s decr ease wi t h t he cosi ne of  l at i t ude 
t o account  f or  t hei r  conver gence t owar d t he pol es.  Thi s pr oj ect i on of f er s a number  of  
advant ages f or  s t or i ng and managi ng gl obal  di gi t al  dat a;  i n par t i cul ar ,  i t  i s  comput at i onal l y  
s i mpl e,  and dat a ar e st or ed i n a compact  f or m.  

 
The Si nusoi dal  Equal - Ar ea pr oj ect i on i s  char act er i zed by a pr oj ect i on l ongi t ude,  whi ch i s  t he 
cent er  mer i di an of  t he pr oj ect i on,  and a scal e,  whi ch i s  gi ven i n uni t s  of  pi xel s / degr ee.  The 
cent er  l at i t ude f or  al l  FMAP' s i s  t he equat or .  Each FMAP cont ai ns i t s  own cent r al  mer i di an.  
The t i l es t hat  make up an FMAP al l  have t he same cent r al  mer i di an as t he FMAP.  

 
Lat / Lon,  Li ne/ Sampl e Tr ansf or mat i ons 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

The t r ansf or mat i on f r om l at i t ude and l ongi t ude t o l i ne and sampl e i s  gi ven by t he f ol l owi ng 
equat i ons:  
 
l i ne = I NT( LI NE_PROJECTI ON_OFFSET -  l at * MAP_RESOLUTI ON + 1. 0)  
 
sampl e = I NT( SAMPLE_PROJECTI ON_OFFSET -  ( l on -  
         CENTER_LONGI TUDE) * MAP_RESOLUTI ON* cos( l at )  + 1. 0)  
 
Not e t hat  i nt egr al  val ues of  l i ne and sampl e cor r espond t o cent er  of  a pi xel .  Lat  and l on 
ar e t he l at i t ude and l ongi t ude of  a gi ven spot  on t he sur f ace.  
 

Li ne Pr oj ect i on Of f set  
- - - - - - - - - - - - - - - - - - - - - -  

LI NE_PROJECTI ON_OFFSET i s  t he l i ne number  mi nus one on whi ch t he map pr oj ect i on or i gi n 
occur s.  The map pr oj ect i on or i gi n i s  t he i nt er sect i on of  t he equat or  and t he pr oj ect i on 
l ongi t ude.  The val ue of  LI NE_PROJECTI ON_OFFSET i s  posi t i ve f or  i mages st ar t i ng nor t h of  t he 
equat or  and i s  negat i ve f or  i mages st ar t i ng sout h of  t he equat or .  
 

Sampl e Pr oj ect i on Of f set  
- - - - - - - - - - - - - - - - - - - - - - - -  

SAMPLE_PROJECTI ON_OFFSET i s  t he near est  sampl e number  t o t he l ef t  of  t he pr oj ect i on 
l ongi t ude.  The val ue of  SAMPLE_PROJECTI ON_OFFSET i s  posi t i ve f or  i mages st ar t i ng t o t he 
west  of  t he pr oj ect i on l ongi t ude and i s  negat i ve f or  i mages st ar t i ng t o t he east  of  t he 
pr oj ect i on l ongi t ude.  
 

Cent er  Longi t ude 
- - - - - - - - - - - - - - - -  

CENTER_LONGI TUDE i s  t he val ue of  t he pr oj ect i on l ongi t ude, whi ch i s  t he l ongi t ude t hat  
passes t hr ough t he cent er  of  t he pr oj ect i on.  
 

The val ues f or  FMAP pr oduct s wi l l  be 1408,  235,  and 35.  
 
Ther e ar e f our  PDS par amet er s t hat  speci f y  t he l at i t ude and l ongi t ude boundar i es of  an i mage.  
MAXI MUM_LATI TUDE and MI NI MUM_LATI TUDE speci f y  t he l at i t ude boundar i es of  t he i mage, and 
EASTERNMOST_LONGI TUDE and WESTERNMOST_LONGI TUDE speci f y  t he l ongi t udi nal  boundar i es of  t he 
map.  
 
Def i ni t i ons of  ot her  mappi ng par amet er s can be f ound i n t he Pl anet ar y Sci ence Dat a 
Di ct i onar y. "  
 

    ROTATI ONAL_ELEMENT_DESC         = " See DAVI ESETAL1989. "  
 
    OBJECT  = DS_MAP_PROJECTI ON_REF_I NFO 
      REFERENCE_KEY_I D  = " DAVI ESETAL1989"  
    END_OBJECT  = DS_MAP_PROJECTI ON_REF_I NFO 
 
    OBJECT  = DS_MAP_PROJECTI ON_REF_I NFO 
      REFERENCE_KEY_I D  = " BATSON1987"  
    END_OBJECT  = DS_MAP_PROJECTI ON_REF_I NFO 
 
    OBJECT  = DS_MAP_PROJECTI ON_REF_I NFO 
      REFERENCE_KEY_I D  = " EDWARDS1987"  
    END_OBJECT  = DS_MAP_PROJECTI ON_REF_I NFO 
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  END_OBJECT  = DATA_SET_MAP_PROJECTI ON_I NFO 
END_OBJECT  = DATA_SET_MAP_PROJECTI ON 
 
END 
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B.9 DATA_SET_MAP_PROJECTION_INFO 
The DATA_SET_MAP_PROJECTION catalog object, a sub-object of 
DATA_SET_MAP_PROJECTION, defines the specific map projection of an image data set. 
 

B.9.1 Required Keywords 
 
1. MAP_PROJECTION_DESC 
2. MAP_PROJECTION_TYPE 
3. ROTATIONAL_ELEMENT_DESC 
 

B.9.2 Optional Keywords 
 
None 
 

B.9.3 Required Objects 
 
1. DS_MAP_PROJECTION_REF_INFO 
 

B.9.4 Optional Objects 
 
None 
 

B.9.5 Usage notes 
 
The MAP_PROJECTION_DESC text should contain at least one heading, ÒMap Projection 
OverviewÓ. This section should provide a description of the map projection of the data set, 
indicating mathematical expressions used for latitude/longitude or line/sample transformations, 
line and sample projection offsets, center longitudes, etc., as well as any assumptions made in 
processing. Subheadings may be used for each of these descriptions, if desired.  
 
The ROTATIONAL_ELEMENT_DESC text should contain at least one heading, ÒRotational 
Element OverviewÓ. This section should provide a description of the standard used for the 
definition of a planetÕs pole orientation and prime meridian, right ascension and declination, spin 
angle, etc. (Please see the Planetary Science Data Dictionary for complete description.)  The 
value in this field may also be a bibliographic citation of a published work containing the 
rotation element description. In this case the ÒRotational Element OverviewÓ heading may be 
omitted.  
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An example of a DATA_SET_MAP_PROJECTION_INFO object may be found in the previous 
section detailing the DATA_SET_MAP_PROJECTION object. 
 

B.9.6 Example 
 
See the example for the DATA_SET_MAP_PROJECTION object in Section B.8.5. 
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B.10 DATA_SET_MISSION 
The DATA_SET_MISSION object, a sub-object of DATA_SET catalog object, identifies an 
associated mission. 
 

B.10.1 Required Keywords 
 
1. MISSION_NAME 
 

B.10.2 Optional Keywords 
 
None 
 

B.10.3 Required Objects 
 
None 
 

B.10.4 Optional Objects 
 
None 
 

B.10.5 Example 
 
See the example for the DATA_SET object in Section B.1.6. 
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B.11 DATA_SET_REFERENCE_INFORMATION 
The DATA_SET_REFERENCE_INFORMATION object, a sub-object of DATA_SET catalog 
object, is used to identify references relevant to a particular data set. . A separate object must be 
completed for each reference cited within the DATA_SET catalog object. 
 
A separate REFERENCE catalog object is completed to provide the associated citation for each 
reference. 
 

B.11.1 Required Keywords 
 
1. REFERENCE_KEY_ID 
 
Note:  If there are no relevant references to cite, the REFERENCE_KEY_ID should have a value 
of "N/A".  
 

B.11.2 Optional Keywords 
 
None 
 

B.11.3 Required Objects 
 
None 
 

B.11.4 Optional Objects 
 
None 

B.11.5 Example 
 
See the example for the DATA_SET object in Section B.1.6. 
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B.12 DATA_SET_TARGET 
The DATA_SET_TARGET object, a sub-object of DATA_SET catalog object, identifies an 
observed target. 
 

B.12.1 Required Keywords 
 
2. TARGET_NAME 
 

B.12.2 Optional Keywords 
 
None 
 

B.12.3 Required Objects 
 
None 
 

B.12.4 Optional Objects 
 
None 
 

B.12.5 Example 
 
See the example for the DATA_SET object in Section B.1.6. 
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B.13 DS_MAP_PROJECTION_REF_INFO 
The DS_MAP_PROJECTION_REF_INFO object, a sub-object of 
DATA_SET_MAP_PROJECTION_INFO catalog object, is used to identify references relevant 
to a map projection. A separate object must be completed for each reference cited within the 
DATA_SET_MAP_PROJECTION_INFO catalog object. 
 
A separate REFERENCE catalog object is completed to provide the associated citation for each 
reference. 
 

B.13.1 Required Keywords 
 
1. REFERENCE_KEY_ID 
 
Note:  If there are no relevant references to cite, the REFERENCE_KEY_ID should have a value 
of "N/A".  
 

B.13.2 Optional Keywords 
 
None 
 

B.13.3 Required Objects 
 
None 
 

B.13.4 Optional Objects 
 
None 
 

B.13.5 Example 
 
See the example for the DATA_SET_MAP_PROJECTION object in Section B.8.5. 
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B.14 IMAGE_MAP_PROJECTION 
The IMAGE_MAP_PROJECTION object is one of two distinct objects that define the map 
projection used in creating cartographically registered digital images in a PDS data set. The other 
associated object that completes the definition is DATA_SET_MAP_PROJECTION (see 
Appendix B.8). 
 
The map projection information resides in these two objects to reduce redundancy and at the 
same time to allow the inclusion of elements needed to process the data at the image level. 
Basically, static information that is applicable to the complete data set resides in the 
DATA_SET_MAP_PROJECTION object, while dynamic information that is applicable to the 
individual images resides in the IMAGE_MAP_PROJECTION object. 
 
The LINE_FIRST_PIXEL, LINE_LAST_PIXEL, SAMPLE_FIRST_PIXEL, and 
SAMPLE_LAST_PIXEL keywords are used to indicate spatial orientation of a stored image. An 
image may have been shifted or flipped prior to being physically recorded. These keywords are 
used in calculating the mapping of pixels between the original image and the stored image. 
 
The following equations give the byte offsets needed to determine the mapping of a pixel (X,Y) 
from the original image to a pixel in the stored image: 
 
The sample offset from the first pixel is: 
 

SAMPLE_BITS * (Y Ð SAMPLE_FIRST_PIXEL) * LINE_SAMPLES 

8 * (SAMPLE_LAST_PIXEL Ð SAMPLE_FIRST_PIXEL + 1) 

 
 
The line offset from the first image line is: 
 
  (X Ð LINE_FIRST_PIXEL) * LINES 

(LINE_LAST_PIXEL Ð LINE_FIRST_PIXEL + 1) 

 
Additionally, in any image, ABS (SAMPLE_LAST_PIXEL Ð SAMPLE_FIRST_PIXEL + 1) is 
always equal to LINE_SAMPLES, and ABS (LINE_LAST_PIXEL Ð LINE_FIRST_PIXEL + 1) 
is always equal to LINES. 
 

B.14.1 Example 
 
Take a 1K by 1K 8-bit image which is rotated about the x-axis 180 degrees prior to being 
physically recorded. 
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Original Image: Positive direction is to the right and down 
 

 
 
 
Stored Image: Positive direction is to the right and up 
 

 
 
 
These pixel location values (*) are the positions from the original image. For example, the first 
pixel in the stored image (normally referred to as (1,1)) came from the position (1,1024) in the 
original image. These original values are used for the following IMAGE_MAP_PROJECTION 
keywords in the PDS label for the stored image: 
 

SAMPLE_FI RST_PI XEL = 1  
SAMPLE_LAST_PI XEL  = 1024 
LI NE_FI RST_PI XEL   = 1024  
LI NE_LAST_PI XEL    = 1 

 
Now, given a pixel on the original image, P(X,Y) = (2,2), determine its location (P') in the stored 
image. 
 

sample offset = (8 * (2 - 1) * 1024) / (8 * (1024 - 1 + 1)) = 1  
line offset = ((2 - 1024) * 1024) / (1 - 1024 + 1) = (-1022) 

 
Therefore, P' is located at (2, 1023) which is 1 byte from the first sample, and 1022 bytes (in the 
negative direction) from the first line in the stored image. See diagram above. 
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B.14.2 Required Keywords 
 
1. MAP_PROJECTION_TYPE 
2. A_AXIS_RADIUS 
3. B_AXIS_RADIUS 
4. C_AXIS_RADIUS 
5. FIRST_STANDARD_PARALLEL 
6. SECOND_STANDARD_PARALLEL 
7. POSITIVE_LONGITUDE_DIRECTION 
8. CENTER_LATITUDE 
9. CENTER_LONGITUDE 
10. REFERENCE_LATITUDE 
11. REFERENCE_LONGITUDE 
12. LINE_FIRST_PIXEL 
13. LINE_LAST_PIXEL 
14. SAMPLE_FIRST_PIXEL 
15. SAMPLE_LAST_PIXEL 
16. MAP_PROJECTION_ROTATION 
17. MAP_RESOLUTION 
18. MAP_SCALE 
19. MAXIMUM_LATITUDE  
20. MINIMUM_LATITUDE  
21. EASTERNMOST_LONGITUDE 
22. WESTERNMOST_LONGITUDE 
23. LINE_PROJECTION_OFFSET 
24. SAMPLE_PROJECTION_OFFSET 
25. COORDINATE_SYSTEM_TYPE 
26. COORDINATE_SYSTEM_NAME 
 

B.14.3 Optional Keywords 
 
1. DATA_SET_ID 
2. IMAGE_ID 
3. HORIZONTAL_FRAMELET_OFFSET 
4. VERTICAL_FRAMELET_OFFSET 
5. KEYWORD_LATITUDE_TYPE 
6. OBLIQUE_PROJ_POLE_LATITUDE 
7. OBLIQUE_PROJ_POLE_LONGITUDE 
8. OBLIQUE_PROJ_POLE_ROTATION 
9. OBLIQUE_PROJ_X_AXIS_VECTOR 
10. OBLIQUE_PROJ_Y_AXIS_VECTOR 
11. OBLIQUE_PROJ_Z_AXIS_VECTOR 
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B.14.4 Required Objects 
 
1. DATA_SET_MAP_PROJECTION Ð This object is describe in Appendix B. 
 

B.14.5 Optional Objects 
 
None 
 

B.14.6 Example 
 

PDS_VERSI ON_I D = PDS3 
 
/ *  Fi l e char act er i s t i cs  * /  
RECORD_TYPE = STREAM 
 
/ *  I dent i f i cat i on dat a el ement s * /  
DATA_SET_I D = " MGN- V- RDRS- 5- GVDR- V1. 0"  
DATA_SET_NAME = " MAGELLAN VENUS RADAR SYSTEM GLOBAL 

DATA RECORD V1. 0"  
PRODUCT_I D = " I MP- NORTH. 100"  
 
MI SSI ON_NAME = " MAGELLAN"  
SPACECRAFT_NAME = " MAGELLAN"  
I NSTRUMENT_NAME = " VENUS"  
 
ORBI T_START_NUMBER = 376 
ORBI T_STOP_NUMBER = 4367 
START_TI ME = " N/ A"  
STOP_TI ME = " N/ A"  
SPACECRAFT_CLOCK_START_COUNT = " N/ A"  
SPACECRAFT_CLOCK_STOP_COUNT  = " N/ A"  
 
PRODUCT_CREATI ON_TI ME    = 1994- 05- 07T22: 09: 27. 000 
PRODUCT_RELEASE_DATE = 1994- 05- 13 
PRODUCT_SEQUENCE_NUMBER  = 00000 
PRODUCT_VERSI ON_TYPE = " PRELI MI NARY"  
 
SOURCE_DATA_SET_I D       = { " MGN- V- RDRS- 5- SCVDR- V1. 0" ,  
         " MGN- V- RDRS- CDR- ALT/ RAD- V1. 0" }  
SOURCE_PRODUCT_I D  =  
 { " SCVDR. 00376- 00399. 1" , " SCVDR. 00400- 00499. 1" ,  
  " SCVDR. 01100- 01199. 1" , " SCVDR. 01200- 01299. 1" , " SCVDR. 01300- 01399. 1" ,  
  " SCVDR. 01400- 01499. 1" , " SCVDR. 01500- 01599. 1" , " SCVDR. 01600- 01699. 1" ,  
  " SCVDR. 01700- 01799. 1" , " SCVDR. 01800- 01899. 1" , " SCVDR. 01900- 01999. 1" ,  
  " ARCDRCD. 001; 2" , " ARCDRCD. 002; 1" , " ARCDRCD. 003; 1" , " ARCDRCD. 004; 1" ,  
  " ARCDRCD. 005; 1" , " ARCDRCD. 006; 1" , " ARCDRCD. 007; 1" , " ARCDRCD. 008; 1" ,  
  " ARCDRCD. 017; 1" , " ARCDRCD. 018; 1" , " ARCDRCD. 019; 1" }  
 
SOFTWARE_FLAG  = " Y"  



Appendix B. Complete PDS Catalog Object Set  B-35 

 
PRODUCER_FULL_NAME  = " MI CHAEL J.  MAURER"  
PRODUCER_I NSTI TUTI ON_NAME  = " STANFORD CENTER FOR RADAR ASTRONOMY"  
PRODUCER_I D   = " SCRA"  
DESCRI PTI ON                = " Thi s  f i l e cont ai ns a s i ngl e 
  I MAGE_MAP_PROJECTI ON dat a obj ect  wi t h an at t ached PDS l abel . "  
 
/ *  Dat a obj ect  def i ni t i ons * /  
OBJECT   = I MAGE_MAP_PROJECTI ON 
  ^ DATA_SET_MAP_PROJECTI ON  = " DSMAP. CAT"  
  COORDI NATE_SYSTEM_TYPE    = " BODY- FI XED ROTATI NG"  
  COORDI NATE_SYSTEM_NAME    = " PLANETOCENTRI C"  
  MAP_PROJECTI ON_TYPE  = " STEREOGRAPHI C"  
  A_AXI S_RADI US  = 6051. 0 <KM> 
  B_AXI S_RADI US  = 6051. 0 <KM> 
  C_AXI S_RADI US  = 6051. 0 <KM> 
  FI RST_STANDARD_PARALLEL = " N/ A"  
  SECOND_STANDARD_PARALLEL = " N/ A"  
  POSI TI VE_LONGI TUDE_DI RECTI ON = " EAST"  
  CENTER_LATI TUDE  = 90 
  CENTER_LONGI TUDE  = 0 
  REFERENCE_LATI TUDE  = " N/ A"  
  REFERENCE_LONGI TUDE  = " N/ A"  
  LI NE_FI RST_PI XEL  = 1 
  LI NE_LAST_PI XEL  = 357 
  SAMPLE_FI RST_PI XEL  = 1 
  SAMPLE_LAST_PI XEL  = 357 
  MAP_PROJECTI ON_ROTATI ON = 0 
  MAP_RESOLUTI ON  = 5. 79478 <PI XEL/ DEGREE> 
  MAP_SCALE  = 18. 225 <KM/ PI XEL> 
  MAXI MUM_LATI TUDE  = 90. 00 
  MI NI MUM_LATI TUDE  = 60. 00 
  EASTERNMOST_LONGI TUDE  = 360. 00 
  WESTERNMOST_LONGI TUDE  = 0. 00 
  LI NE_PROJECTI ON_OFFSET = 178 
  SAMPLE_PROJECTI ON_OFFSET = 178 
END_OBJECT 
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B.15 INSTRUMENT 
The INSTRUMENT catalog object is used to submit information about an instrument to PDS. 
Instruments are typically associated with a particular spacecraft or earth-based host, so the 
INSTRUMENT_HOST_ID keyword may identify either a valid SPACECRAFT_ID or 
EARTH_BASE_ID. (In those cases where a specific instrument was mounted on multiple earth-
based hosts, the INSTRUMENT_HOST_ID may be multi-valued.)  The catalog object includes a 
text description of the instrument and a sub-object for identifying reference information. 

B.15.1 Required Keywords 
 
1. INSTRUMENT_HOST_ID 
2. INSTRUMENT_ID 
 

B.15.2 Optional Keywords 
 
None 
 

B.15.3 Required Objects 
 
1. INSTRUMENT_INFORMATION 
2. INSTRUMENT_REFERENCE_INFO 
 

B.15.4 Optional Objects 
 
None 
 

B.15.5 Usage Notes 
 
One INSTRUMENT_INFORMATION catalog object must be completed for each instrument. 
An INSTRUMENT_REFERENCE_INFO catalog object is required for each individual 
reference associated with the instrument. All references should be included that are relevant to 
providing more detailed / specific instrument information; such as, description of the instrument, 
instrument documentation, review results, etc. These references may include published articles, 
books, papers, electronic publications, etc. 
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B.15.6 Example 
 
/ *  Templ at e:  I nst r ument  Templ at e                             Rev:  1993- 09- 24  * /  
 
/ *  Not e: Compl et e one t empl at e f or  each i nst r ument .  I dent i f y  each   * /  
/ *       i nst r ument  r ef er ence by r epeat i ng t he 3 l i nes f or  t he   * /  
/ *       I NSTRUMENT_REFERENCE_I NFO obj ect .  Al so compl et e a separ at e   * /  
/ *       REFERENCE t empl at e f or  each new r ef er ence submi t t ed t o PDS.    * /  
 
/ *  Hi er ar chy:    I NSTRUMENT        * /  
/ *               I NSTRUMENT_I NFORMATI ON       * /  
/ *               I NSTRUMENT_REFERENCE_I NFO      * /  
 
PDS_VERSI ON_I D            = PDS3 
LABEL_REVI SI ON_NOTE  = " 1998- 07- 01,  Ri char d Si mpson ( STANFORD) ,  i ni t i al ; "  
RECORD_TYPE  = STREAM 
 
OBJECT  = I NSTRUMENT 
  I NSTRUMENT_HOST_I D  = " MGN"  
  I NSTRUMENT_I D  = " RDRS"  
 
  OBJECT  = I NSTRUMENT_I NFORMATI ON 
    I NSTRUMENT_NAME  = " RADAR SYSTEM"  
    I NSTRUMENT_TYPE  = " RADAR"  
    I NSTRUMENT_DESC  = "  

 
 
I nst r ument  Over v i ew 
=================== 

The Magel l an r adar  syst em i nc l uded a 3. 7 m di amet er  hi gh gai n ant enna ( HGA)  f or  SAR and 
r adi omet r y and a smal l er  f an- beam ant enna ( ALTA)  f or  al t i met r y.  The syst em oper at ed at  12. 6 
cm wavel engt h.  Common el ect r oni cs wer e used i n SAR,  al t i met r y,  and r adi omet r y modes.  The SAR 
oper at ed i n a bur st  mode;  al t i met r y and r adi omet r y obser vat i ons wer e i nt er l eaved wi t h t he SAR 
bur st s.  
 
Radi omet r y dat a wer e obt ai ned by spendi ng a por t i on of  t he t i me bet ween SAR bur st s and af t er  
al t i met er  oper at i on i n a passi ve ( r ecei ve- onl y)  mode,  wi t h t he HGA ant enna capt ur i ng t he 
mi cr owave t her mal  emi ss i on f r om t he pl anet .  Noi se power  wi t hi n t he 10- MHz r ecei ver  bandwi dt h 
was det ect ed and accumul at ed f or 50 ms.  To r educe t he sensi t i v i t y  t o r ecei ver  gai n changes i n 
t hi s  mode,  t he r ecei ver  was connect ed on al t er nat e bur st s f i r s t  t o a compar i son dummy l oad at  
a known physi cal  t emper at ur e and t hen t o t he HGA.  The shor t - t er m t emper at ur e r esol ut i on was 
about  2 K;  t he l ong- t er m absol ut e accur acy af t er  cal i br at i on was about  20 K.  
 
The r adar  was manuf act ur ed by Hughes Ai r cr af t  Company and t he ' bui l d dat e'  i s  t aken t o be 
1989- 01- 01.  The r adar  di mensi ons wer e 0. 304 by 1. 35 by 0. 902 ( hei ght  by l engt h by wi dt h i n 
met er s)  and t he mass was 126. 1 kg.  
 
I nst r ument  I d  :  RDRS 
I nst r ument  Host  I d  :  MGN 
Pi  PDS User  I d  :  GPETTENGI LL 
I nst r ument  Name  :  RADAR SYSTEM 
I nst r ument  Type  :  RADAR 
Bui l d Dat e  :  1989- 01- 01 
I nst r ument  Mass  :  126. 100000 
I nst r ument  Lengt h  :  1. 350000 
I nst r ument  Wi dt h  :  0. 902000 
I nst r ument  Hei ght   :  0. 304000 
I nst r ument  Manuf act ur er  Name  :  HUGHES AI RCRAFT 
 
Pl at f or m Mount i ng Descr i pt i ons 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

The spacecr af t  +Z axi s  vect or  was i n t he nomi nal  di r ect i on of  t he HGA bor esi ght .  The +X 
axi s  vect or  was par al l el  t o t he nomi nal  r ot at i on ax i s  of  t he sol ar  panel s.  The +Y axi s  
vect or  f or med a r i ght - handed coor di nat e syst em and was i n t he nomi nal  di r ect i on of  t he st ar  
scanner  bor esi ght .  The spacecr af t  vel oc i t y  vect or  was i n appr oxi mat el y  t he - Y di r ect i on 
when t he spacecr af t  was or i ent ed f or  l ef t - l ooki ng SAR oper at i on.  The nomi nal  HGA 
pol ar i zat i on was l i near  i n t he y- di r ect i on.  
 
Cone Of f set  Angl e :  0. 00 
Cr oss Cone Of f set  Angl e :  0. 00 
Twi st  Of f set  Angl e :  0. 00 
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The al t i met r y ant enna bor esi ght  was i n t he x- z pl ane 25 degr ees f r om t he +Z di r ect i on and 
65 degr ees f r om t he +X di r ect i on.  The al t i met r y ant enna was ai med appr oxi mat el y  t owar d 
nadi r  dur i ng nomi nal  r adar  oper at i on.  The al t i met r y ant enna pol ar i zat i on was l i near  i n t he 
y- di r ect i on.  
 
The medi um gai n ant enna bor esi ght  was 70 degr ees f r om t he +Z di r ect i on and 20 degr ees f r om 
t he - Y di r ect i on.  The l ow gai n ant enna was mount ed on t he back of  t he HGA f eed;  i t ' s  
bor esi ght  was i n t he +Z di r ect i on and i t  had a hemi spher i cal  r adi at i on pat t er n.  
 

Pr i nc i pal  I nvest i gat or  
- - - - - - - - - - - - - - - - - - - - - -  

The Pr i nc i pal  I nvest i gat or  f or  t he r adar  i nst r ument  was Gor don H.  Pet t engi l l .  
 
For  mor e i nf or mat i on on t he r adar  syst em see t he paper s by [ JOHNSON1990]  and 
[ SAUNDERSETAL1990] .  
 
 

Sci ent i f i c  Obj ect i ves 
===================== 

See MI SSI ON_OBJECTI VES_SUMMARY under  MI SSI ON.  
 
 

Oper at i onal  Consi der at i ons 
========================== 

The Magel l an r adar  syst em was used t o acqui r e r adar  back- scat t er ( SAR)  i mages,  al t i met r y,  and 
r adi omet r y when t he spacecr af t  was c l ose t o t he pl anet .  Nomi nal  oper at i on ext ended f r om about  
20mi nut es bef or e per i apsi s unt i l  about  20 mi nut es af t er  per i apsi s. I n t he SAR mode out put  f r om 
t he r adar  r ecei ver  was sampl ed,  bl ocks of  sampl es wer e quant i zed usi ng an adapt i ve pr ocedur e,  
and t he r esul t s  wer e st or ed on t ape.  I n t he al t i met r y mode sampl es wer e r ecor ded di r ect l y ,  
wi t hout  quant i zat i on.  Radi omet r y measur ement s wer e st or ed i n t he r adar  header  r ecor ds.  Dur i ng 
most  of  t he r emai nder  of  each or bi t ,  t he HGA was poi nt ed t owar d Ear t h and t he cont ent s of  t he 
t ape r ecor der  wer e t r ansmi t t ed t o a st at i on of  t he DSN at  appr oxi mat el y  270 k i l obi t s / second.  
SAR,  al t i met r y,  and r adi omet r y dat a wer e t hen pr ocessed usi ng gr ound sof t war e i nt o i mages,  
al t i met r y pr of i l es,  est i mat es of  backscat t er  coef f i c i ent ,  emi ss i v i t y ,  and ot her  quant i t i es.  
 
 

Cal i br at i on 
=========== 

The r adar  was cal i br at ed bef or e f l i ght  us i ng an act i ve el ect r oni c t ar get  s i mul at or  
[ CUEVAS1989] .  
 
 

Oper at i onal  Modes 
================= 

The Magel l an r adar  syst em consi st ed of  t he f ol l owi ng sect i ons,  each of  whi ch oper at ed i n t he 
f ol l owi ng modes:  
 
Sect i on Mode 
- - - - - - - - - - - -  

SAR   Synt het i c  Aper t ur e Radar  
( SAR)   
ALT   Al t i met r y  
RAD   Radi omet r y 
 
( 1)  SAR Char act er i s t i cs 
I n t he Synt het i c  Aper t ur e Radar  mode,  t he r adar  t r ansmi t t ed bur st s of  phase- modul at ed 
pul ses t hr ough i t s  hi gh gai n ant enna.  Echo s i gnal s wer e capt ur ed by t he ant enna,  s i mpl e dat  
t he r ecei ver  out put ,  and st or ed on t ape af t er  bei ng quant i zed t o r educe dat a vol ume.  Pul se 
r epet i t i on r at e and i nc i dence angl e wer e chosen t o meet  a mi ni mum si gnal -  t o- noi se r at i o 
r equi r ement  ( 8 dB)  f or  i mage pi xel s  af t er  gr ound pr ocessi ng.  Mul t i pl e l ooks wer e used i n 
pr ocessi ng t o r educe speckl e noi se.  I nc i dence angl es var i ed f r om about  13 degr ee sat  t he 
pol e t o about  44 degr ees at  per i apsi s dur i ng nor mal  mappi ng oper at i ons ( e. g. ,  Cycl e 1) ;  but  
ot her  ' l ook angl e pr of i l es '  wer e used dur i ng t he mi ss i on.  
 
Peak t r ansmi t  power   :  350 wat t s  
Tr ansmi t t ed pul se l engt h  :  26. 5 mi cr osecs 
Pul se r epet i t i on f r equency  :  4400- 5800 per  sec 
Ti me bandwi dt h pr oduct   :  60 
I nver se baud wi dt h  :  2. 26 MHz 
Dat a quant i zat i on ( I  and Q)   :  2 bi t s  each 
Recor ded dat a r at e  :  750 k i l obi t s / sec 
Pol ar i zat i on ( nomi nal )   :  l i near  hor i zont al  
HGA hal f - power  f ul l  beam wi dt h  :  2. 2 deg ( az i mut h)  
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   :  2. 5 deg ( el ev)  
one- way gai n ( f r om SAR RF por t )    :  35. 7 
dBi  Syst em t emper at ur e ( v i ewi ng Venus)    :  1250 K  
Sur f ace r esol ut i on ( r ange)    :  120- 360 m 
( al ong t r ack)   :  120- 150 m 
Number  of  l ooks  :  4 or  mor e 
Swat h wi dt h  :  25 km ( appr ox)  
Ant enna l ook angl e  :  13- 47 deg 
I nc i dence angl e on sur f ace  :  18- 50 deg 
 
Dat a Pat h Type  :  RECORDED DATA 
PLAYBACK I nst r ument  Power  Consumpt i on   :  UNK 
 
( 2)  ALT Char act er i s t i cs 
Af t er  SAR bur st s ( t ypi cal l y  sever al  t i mes a second)  gr oups of  al t i met er  pul ses wer e 
t r ansmi t t ed f r om a dedi cat ed f an beam al t i met er  ant enna ( ALTA)  di r ect ed t owar d t he 
spacecr af t ' s  nadi r .  Out put  f r om t he r adar  r ecei ver  was sampl ed,  and t he sampl es wer e st or ed 
on t ape f or  t r ansmi ssi on t o Ear t h.  Dur i ng nomi nal  l ef t - l ooki ng SAR oper at i on t he ALTA 
poi nt ed appr oxi mat el y  20 deg t o t he l ef t  of  t he spacecr af t  gr ound t r ack at  per i apsi s and 
about  10 deg t o t he r i ght  of  t he gr ound t r ack near  t he nor t h and sout h pol e.  
 
Dat a quant i zat i on ( I  and Q)   :  4 bi t s  each 
Recor ded dat a r at e  :  35 kbs 
Pol ar i zat i on  :  l i near  
ALTA hal f - power  f ul l  beam wi dt h 
 ( al ong t r ack)   :  11 deg  
( cr oss t r ack)   :  31 deg 
one- way gai n r ef er enced t o ALT RF por t    :  18. 9 
dBi  ALTA of f set  f r om HGA   :  25 deg  
Bur st  i nt er val    :  0. 5- 1. 0 sec 
dur at i on  :  1. 0 mi l l i sec 
Dynami c r ange  :  30 dB ( or  mor e)  
 
Dat a Pat h Type  :  RECORDED DATA 
PLAYBACK I nst r ument  Power  Consumpt i on   :  UNK 
 
( 3)  RAD Char act er i s t i cs 
Radi omet r y measur ement s wer e made by t he r adar  r ecei ver  and HGA i n a r ecei ve- onl y mode t hat  
was act i vat ed af t er  t he al t i met r y mode t o r ecor d t he l evel  of  mi cr owave r adi o t her mal e 
mi ss i on f r om t he pl anet .  Noi se power  wi t hi n t he 10- MHz r ecei ver  bandwi dt h was det ect ed and 
accumul at ed f or  50 ms.  To r educe t he sensi t i v i t y  t o r ecei ver  gai n changes i n t hi s  mode,  t he 
r ecei ver  was connect ed on al t er nat e bur st s f i r s t  t o a compar i son dummy l oad at  a known 
physi cal  t emper at ur e and t hen t o t he HGA.  The shor t - t er m t emper at ur e r esol ut i on was about  
2K;  t he l ong- t er m absol ut e accur acy af t er  cal i br at i on was about 20 K.  At  sever al  t i mes 
dur i ng t he mi ss i on,  r adi omet r y measur ement s wer e car r i ed out  us i ng known cosmi c r adi o 
sour ces.  
 
Recei ver  Bandwi dt h  :  10 MHz 
I nt egr at i on Ti me  :  50 mi l l i secs 
Pol ar i zat i on ( nomi nal )   :  l i near  hor i zont al  
Dat a Quant i zat i on  :  12 bi t s  
Dat a Rat e  :  10- 48 bi t s / sec 
HGA hal f - power  f ul l  beam wi dt h  :  2. 2 deg 
Syst em t emper at ur e ( v i ewi ng Venus)   :  1250 K 
Ant enna l ook angl e  :  13- 47 deg 
I nc i dence angl e on sur f ace  :  18- 50 deg 
Sur f ace r esol ut i on ( al ong t r ack)   :  15- 120 km 
( cr oss t r ack)   :  20- 125 km 
 
Dat a Pat h Type   :  RECORDED DATA PLAYBACK 
I nst r ument  Power  Consumpt i on   :  UNK "  

 
  END_OBJECT                        = I NSTRUMENT_I NFORMATI ON 
 
  OBJECT  = I NSTRUMENT_REFERENCE_I NFO 
    REFERENCE_KEY_I D  = " CUEVAS1989"  
  END_OBJECT  = I NSTRUMENT_REFERENCE_I NFO 
 
  OBJECT  = I NSTRUMENT_REFERENCE_I NFO 
    REFERENCE_KEY_I D  = " JOHNSON1990"  
  END_OBJECT  = I NSTRUMENT_REFERENCE_I NFO 
 
  OBJECT  = I NSTRUMENT_REFERENCE_I NFO 
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    REFERENCE_KEY_I D  = " SAUNDERSETAL1990"  
  END_OBJECT  = I NSTRUMENT_REFERENCE_I NFO 
 
END_OBJECT                          = I NSTRUMENT 
 
END 
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B.16 INSTRUMENT_HOST 
The INSTRUMENT_HOST catalog object is used to describe a variety of instrument hosts, such 
as a spacecraft or an earth-based observatory. 
 

B.16.1 Required Keywords 
 
1. INSTRUMENT_HOST_ID 
 

B.16.2 Optional Keywords 
 
None 
 

B.16.3 Required Objects 
 
1. INSTRUMENT_HOST_INFORMATION 
2. INSTRUMENT_HOST_REFERENCE_INFO 
 

B.16.4 Optional Objects 
 
None 
 

B.16.5 Usage Notes 
 
One INSTRUMENT_HOST_INFORMATION catalog object must be completed for each 
instrument host. An INSTRUMENT_HOST_REFERENCE_INFO catalog object is required for 
each individual reference associated with the instrument host. All references should be included 
that are relevant to providing more detailed / specific instrument host information; such as, 
description of the instrument host, instrument host documentation, review results, etc. These 
references may include published articles, books, papers, electronic publications, etc. 
 

B.16.6 Example 
 
/ *  Templ at e:  I nst r ument  Host  Templ at e                          Rev:  1993- 09- 24  * /  
 
/ *  Not e:  Compl et e one t empl at e f or  each i nst r ument  host .  I dent i f y  each     * /  
/ *        i nst r ument  host  r ef er ence by r epeat i ng t he 3 l i nes f or  t he          * /  
/ *        I NSTRUMENT_HOST_REFERENCE_I NFO obj ect .  Al so compl et e a separ at e    * /  
/ *        REFERENCE t empl at e f or  each new r ef er ence submi t t ed t o PDS.          * /  
 
/ *  Hi er ar chy:    I NSTRUMENT_HOST         * /  
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/ *               I NSTRUMENT_HOST_I NFORMATI ON       * /  
/ *               I NSTRUMENT_HOST_REFERENCE_I NFO      * /  
 
PDS_VERSI ON_I D                      = PDS3 
LABEL_REVI SI ON_NOTE  = " 1998- 07- 01,  Ri char d Si mpson ( STANFORD) ,  i ni t i al ; "  
RECORD_TYPE  = " STREAM"  
 
OBJECT  = I NSTRUMENT_HOST 
  I NSTRUMENT_HOST_I D  = " MGN"  
 
  OBJECT  = I NSTRUMENT_HOST_I NFORMATI ON 
    I NSTRUMENT_HOST_NAME  = " MAGELLAN"  
    I NSTRUMENT_HOST_TYPE  = " SPACECRAFT"  
    I NSTRUMENT_HOST_DESC  = "  
 

I nst r ument  Host  Over v i ew 
======================== 

The Magel l an spacecr af t  was bui l t  by t he Mar t i n Mar i et t a Cor por at i on.  The spacecr af t  
s t r uct ur e i nc l uded f our  maj or  sect i ons:  Hi gh- Gai n Ant enna ( HGA) ,  For war d Equi pment  Modul e 
( FEM) ,  Spacecr af t  Bus ( i nc l udi ng t he sol ar  ar r ay) ,  and t he Or bi t  I nser t i on St age.  Spacecr af t  
subsyst ems i nc l uded t hose f or  t her mal  cont r ol ,  power ,  at t i t ude cont r ol ,  pr opul s i on,  command 
dat a and dat a st or age,  and t el ecommuni cat i ons.  
 
The Magel l an t el ecommuni cat i ons subsyst em cont ai ned al l  t he har dwar e necessar y t o mai nt ai n 
communi cat i ons bet ween Ear t h and t he spacecr af t .  The subsyst em cont ai ned t he r adi o f r equency 
subsyst em,  t he LGA,  MGA,  and HGA.  The RFS per f or med t he f unct i ons of  car r i er  t r anspondi ng,  
command det ect i on and decodi ng,  and t el emet r y modul at i on.  The spacecr af t  was capabl e of  
s i mul t aneous X- band and S- band upl i nk and downl i nk oper at i ons.  The S- band oper at ed at  a 
t r ansmi t t er  power  of  5 W,  whi l e t he X- band oper at ed at  a power  of  22 W.  Upl i nk dat a r at es 
wer e 31. 25 and 62. 5 bps ( bi t s  per  second)  wi t h downl i nk dat a r at es of  40 bps ( emer gency 
onl y) ,  1200 bps ( r eal - t i me engi neer i ng r at e) ,  115. 2 kbps ( k i l obi t s  per  second)  ( r adar  down 
l i nk backup) ,  and 268. 8 kbps ( nomi nal ) .  
 
For  mor e i nf or mat i on on t he Magel l an spacecr af t  see t he paper s by [ SAUNDERSETAL1990]  and 
[ SAUNDERSETAL1992] .  "  

 
  END_OBJECT                        = I NSTRUMENT_HOST_I NFORMATI ON 
 
  OBJECT  = I NSTRUMENT_HOST_REFERENCE_I NFO 
    REFERENCE_KEY_I D  = " SAUNDERSETAL1990"  
  END_OBJECT  = I NSTRUMENT_HOST_REFERENCE_I NFO 
 
  OBJECT  = I NSTRUMENT_HOST_REFERENCE_I NFO 
    REFERENCE_KEY_I D  = " SAUNDERSETAL1992"  
  END_OBJECT  = I NSTRUMENT_HOST_REFERENCE_I NFO 
 
END_OBJECT                          = I NSTRUMENT_HOST 
END 
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B.17 INSTRUMENT_HOST_INFORMATION 
The INSTRUMENT_HOST_INFORMATION object, a sub-object of the 
INSTRUMENT_HOST catalog object, provides a description of an instrument host. For 
spacecraft, this typically includes paragraphs on the various subsystems. Earth-based instrument 
host descriptions generally focus on geographic and facility elements. 
 

B.17.1 Required Keywords 
 
1. INSTRUMENT_HOST_DESC 
2. INSTRUMENT_HOST_NAME 
3. INSTRUMENT_HOST_TYPE 
 

B.17.2 Optional Keywords 
 
None 
 

B.17.3 Required Objects 
 
None 
 

B.17.4 Optional Objects 
 
None 
 

B.17.5 Usage Notes 
 
The INSTRUMENT_HOST_DESC keyword contains a text description of the spacecraft or 
ground observatory. It should contain at least one heading, ÒInstrument Host OverviewÓ. This 
section should provide a high-level description of the characteristics and properties of the host. 
Other headings and sub-headings may be added as needed. 
 

B.17.6 Example 
 
See the example for the INSTRUMENT_HOST object in Section B.15.5. 
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B.18 INSTRUMENT_HOST_REFERENCE_INFO 
The INSTRUMENT_HOST_REFERENCE_INFO object, a sub-object of the 
INSTRUMENT_HOST catalog object, associates a reference with an instrument host.  A 
separate object must be completed for each reference cited within the INSTRUMENT_HOST 
catalog object.  
 
A separate REFERENCE catalog object is completed to provide the associated citation for each 
reference. 
 

B.18.1 Required Keywords 
 
1. REFERENCE_KEY_ID 
 
Note:  If there are no relevant references to cite, the REFERENCE_KEY_ID should have a value 
of "N/A".  
 

B.18.2 Optional Keywords 
 
None 
 

B.18.3 Required Objects 
 
None 
 

B.18.4 Optional Objects 
 
None 
 

B.18.5 Example 
 
See the example for the INSTRUMENT_HOST object in Section B.15.5. 
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B.19 INSTRUMENT_INFORMATION 
The INSTRUMENT_INFORMATION catalog object provides a description of the instrument.  
 

B.19.1 Required Keywords 
 
1. INSTRUMENT_DESC 
2. INSTRUMENT_NAME 
3. INSTRUMENT_TYPE 
 

B.19.2 Optional Keywords 
 
None 
 

B.19.3 Required Objects 
 
None 
 

B.19.4 Optional Objects 
 
None 
 

B.19.5 Usage Notes 
 
The following paragraph headings and suggested contents for the INSTRUMENT_DESC text 
are strongly recommended as the minimal set of information necessary to adequately describe an 
instrument. Additional headings may be appropriate for specific instruments and these also may 
be added here. Should any of the recommended headings not appear within the description, they 
will be considered not applicable to the data set.  
 
Instrument Overview 

A high-level description of the characteristics and properties of an instrument 
 

Scientific Objectives 
The scientific objectives of data obtained from this instrument 
 

Calibration 
Methods/procedures/schedules of instrument calibration (calibration stability, parameters, 
etc.) 
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Operational Considerations 

Special circumstances or events that affect the instrumentÕs ability to acquire high quality 
data , and which are reflected in the archive product. For example: spacecraft charging; 
thruster firings; contamination from other instruments; air quality; temperatures, etc. 
 

Detectors 
General description of the detector(s), including things like type of detector used, 
sensitivity and noise levels, detector fields of view, geometric factors, instrument/detector 
mounting descriptions (offset angles, pointing positions, etc.) 
 

Electronics 
Description of the instrument electronics and internal data processing (A-D converter) 
 

Filters 
Description of instrument filters and filter calibrations (filter type, center wavelength, 
min/max wavelength), as applicable 
 
 

Optics 
Description of instrument optics (focal lengths, transmittance, diameter, resolution, 
t_number, etc.), as applicable 
 

Location 
Latitude and longitude location, for earth-based instruments 
 

Operational Modes 
Description of instrument configurations for data acquisitions. Description of ÒmodesÓ 
(scan, gain, etc.) of data acquisition and of measured parameter(s) and/or data sampling 
rates or schemes used in each mode 
 

Subsystems 
Logical subsystems of the instrument, including descriptions of each subsystem, how itÕs 
used, which ÒmodesÓ make use of which subsystem, etc. 

 
Measured Parameters 

Description of what the instrument measures directly (particle counts, magnetic field 
components, radiance, current/voltage ratios, etc.), plus descriptions and definitions of 
these measurements (min/max, noise levels, units, time interval between measurements, 
etc.) 
 

OTHER - Data Supplier provided:  Any other important information in additional headings as 
desired (e.g., data reduction, data compression, time-tagging, diagnostics, etc.) 
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B.19.6 Example 
 
See the example for the INSTRUMENT object in Section B.14.5. 
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B.20 INSTRUMENT_REFERENCE_INFO 
The INSTRUMENT_REFERENCE_INFO catalog object associates a reference with an 
instrument description. A separate object must be completed for each reference cited within the 
INSTRUMENT catalog object. Include any important references such as instrument description 
and calibration documents. These can be published articles, internal documents or informal 
memoranda.   
 
A separate REFERENCE catalog object is completed to provide the associated citation for each 
reference. 
 

B.20.1 Required Keywords 
 
1. REFERENCE_KEY_ID 
 
Note:  If there are no relevant references to cite, the REFERENCE_KEY_ID should have a value 
of "N/A".  
 

B.20.2 Optional Keywords 
 
None 
 

B.20.3 Required Objects 
 
None 
 

B.20.4 Optional Objects 
 
None 
 

B.20.5 Example 
 
See the example for the INSTRUMENT object in Section B.14.5. 
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B.21 INVENTORY 
One INVENTORY catalog object is completed for each node responsible for orderable data sets 
from the PDS catalog. This object provides the inventory information necessary to facilitate the 
ordering of these data sets.  
 

B.21.1 Required Keywords 
 
1. NODE_ID 
 

B.21.2 Optional Keywords 
 
None 
 

B.21.3 Required Objects 
 
1. INVENTORY_DATA_SET_INFO 
 

B.21.4 Optional Objects 
 
None 
 

B.21.5 Example 
 
/ *  Templ at e:  I nvent or yTempl at e                              Rev:  1990- 03- 20        * /  
 
/ *  Not e:  The I NVENTORY t empl at e shal l  be compl et ed once f or  each node t hat  i s  r esponsi bl e      * /  
/ *   f or  or der abl e dat a set s f r om t he PDS cat al og.  The f ol l owi ng hi er ar chy of  t empl at es pr ovi de * /  
/ *   t he necessar y i nvent or y i nf or mat i on whi ch wi l l  f ac i l i t at e t he or der i ng of  t hese dat a set s.  * /  
 
/ *  Hi er ar chy:    I NVENTORY         * /  
/ *               I NVENTORY_DATA_SET_I NFO        * /  
/ *               I NVENTORY_NODE_MEDI A_I NFO       * /  
 
OBJECT  = I NVENTORY 
  NODE_I D  = " I MAGI NG"  
 
  OBJECT  = I NVENTORY_DATA_SET_I NFO 
    PRODUCT_DATA_SET_I D  = " VG2- N- I SS- 2- EDR- V1. 0"  
 
    OBJECT  = I NVENTORY_NODE_MEDI A_I NFO 
      MEDI UM_TYPE  = " MAG TAPE"  
      MEDI UM_DESC  = " I NDUSTRY STD 1/ 2I N; 1600 OR 6250 BPI "  
      COPI ES  = 1 
      I NVENTORY_SPECI AL_ORDER_NOTE  = " Not  appl i cabl e. "  
    END_OBJECT  = I NVENTORY_NODE_MEDI A_I NFO 
 
    OBJECT  = I NVENTORY_NODE_MEDI A_I NFO 
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      MEDI UM_TYPE  = " CD- ROM"  
      MEDI UM_DESC  = " Compact  Di sk"  
      COPI ES  = 1 
      I NVENTORY_SPECI AL_ORDER_NOTE  = " Not  appl i cabl e. "  
    END_OBJECT  = I NVENTORY_NODE_MEDI A_I NFO 
 
  END_OBJECT  = I NVENTORY_DATA_SET_I NFO 
END_OBJECT  = I NVENTORY 
 
 
OBJECT  = I NVENTORY 
  NODE_I D  = " NSSDC"  
 
  OBJECT  = I NVENTORY_DATA_SET_I NFO 
    PRODUCT_DATA_SET_I D  = " VG2- N- I SS- 2- EDR- V1. 0"  
 
    OBJECT  = I NVENTORY_NODE_MEDI A_I NFO 
      MEDI UM_TYPE  = " CD- ROM"  
      MEDI UM_DESC  = " Compact  Di sk"  
      COPI ES  = 1 
      I NVENTORY_SPECI AL_ORDER_NOTE  = " Not  appl i cabl e. "  
    END_OBJECT  = I NVENTORY_NODE_MEDI A_I NFO 
 
  END_OBJECT  = I NVENTORY_DATA_SET_I NFO 
END_OBJECT  = I NVENTORY 
END 
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B.22 INVENTORY_DATA_SET_INFO 
The INVENTORY_DATA_SET_INFO object, sub-object of the INVENTORY catalog object, 
identifies a data set through the DATA_SET_ID. This object is repeated once for each orderable 
and cataloged PDS data set.  
 

B.22.1 Required Keywords 
 
1. PRODUCT_DATA_SET_ID 
 

B.22.2 Optional Keywords 
 
None 
 

B.22.3 Required Objects 
 
1. INVENTORY_NODE_MEDIA_INFO 
 

B.22.4 Optional Objects 
 
None 
 

B.22.5 Example 
 
See the example for the INVENTORY object in Section B.20.5. 
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B.23 INVENTORY_NODE_MEDIA_INFO 
The INVENTORY_NODE_MEDIA_INFO object, a sub-object of the 
INVENTORY_DATA_SET_INFO object, provides information about a data setÕs distribution 
medium. This object is repeated for each type of distribution medium. 
 

B.23.1 Required Keywords 
 
1. COPIES 
2. INVENTORY_SPECIAL_ORDER_NOTE 
3. MEDIUM_DESC 
4. MEDIUM_TYPE 
 

B.23.2 Optional Keywords 
 
None 
 

B.23.3 Required Objects 
 
None 
 

B.23.4 Optional Objects 
 
None 
 

B.23.5 Example 
 
See the example for the INVENTORY object in Section B.20.5. 
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B.24 MISSION 
The MISSION catalog object is used to submit information about a mission or observing 
campaign to PDS. Sub-objects are included for identifying associated instrument hosts, targets, 
and references.  

B.24.1 Required Keywords 
 
1. MISSION_NAME 
 

B.24.2 Optional Keywords 
 
None 
 

B.24.3 Required Objects 
 
1. MISSION_HOST 
2. MISSION_INFORMATION 
3. MISSION_REFERENCE_INFORMATION 
 

B.24.4 Optional Objects 
 
None 
 

B.24.5 Usage Notes 
 
One MISSION_INFORMATION catalog object must be completed for each mission. A 
MISSION_HOST catalog object must be completed for each mission host associated with the 
mission, and one MISSION_REFERENCE_INFORMATION catalog object is required for each 
individual reference associated with the mission (e.g., articles, papers, memoranda, published 
data, etc.). All references should be included that are relevant to providing more detailed / 
specific mission information; such as, description of the mission, phases of the mission, mission 
objectives, mission documentation, review results, etc. These references may include published 
articles, books, papers, electronic publications, etc. 
 
 
 

B.24.6 Example 
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/ *  Templ at e:  Mi ss i on Templ at e                                 Rev:  1993- 09- 24   * /  
 
/ *  Not e: Compl et e one t empl at e f or  each mi ss i on or  campai gn.  I dent i f y    * /  
/ *       mul t i pl e host s associ at ed wi t h t he mi ss i on by r epeat i ng t he    * /  
/ *       l i nes begi nni ng and endi ng wi t h t he MI SSI ON_HOST val ues.  For    * /  
/ *       each i nst r ument _host  i dent i f i ed,  r epeat  t he 3 l i nes f or  t he    * /  
/ *       MI SSI ON_TARGET obj ect  f or  each t ar get  associ at ed wi t h t he host .    * /  
/ *       Al so compl et e a separ at e REFERENCE t empl at e f or  each new    * /  
/ *       r ef er ence submi t t ed t o PDS.          * /  
 
/ *  Hi er ar chy:  MI SSI ON         * /  
/ *             MI SSI ON_I NFORMATI ON         * /  
/ *             MI SSI ON_HOST         * /  
/ *             MI SSI ON_TARGET         * /  
/ *             MI SSI ON_REFERENCE_I NFORMATI ON       * /  
 
PDS_VERSI ON_I D                      = PDS3 
LABEL_REVI SI ON_NOTE  = " 1998- 07- 01,  Ri char d Si mpson ( STANFORD) ,  i ni t i al ; "  
RECORD_TYPE  = STREAM 
 
OBJECT  = MI SSI ON 
  MI SSI ON_NAME  = " MAGELLAN"  
 
  OBJECT  = MI SSI ON_I NFORMATI ON 
    MI SSI ON_START_DATE  = 1989- 05- 04 
    MI SSI ON_STOP_DATE  = UNK 
    MI SSI ON_ALI AS_NAME  = {  " Venus Radar  Mapper  ( VRM) " ,  " SP- 18"  }   
    MI SSI ON_DESC  = "  

 
 
Mi ss i on Over v i ew 
================ 

The Magel l an spacecr af t  was l aunched f r om t he Kennedy Space Cent er  on 4 May 1989.  The 
spacecr af t  was depl oyed f r om t he Shut t l e car go bay af t er  t he Shut t l e achi eved par k i ng 
or bi t . Magel l an,  us i ng an i ner t i al  upper  s t age r ocket ,  was t hen pl aced i nt o a Type I V t r ansf er  
or bi t  t o Venus wher e i t  car r i ed out  r adar  mappi ng and gr avi t y  s t udi es st ar t i ng i n August  
1990.  The Mi ss i on has been descr i bed i n many paper s i nc l udi ng t wo speci al  i ssues of  t he 
Jour nal  of  Geophysi cal  Resear ch [ VRMPP1983; SAUNDERSETAL1990;  JGRMGN1992] .  The r adar  syst em i s  
al so descr i bed i n [ JOHNSON1990] .  
 
The aer obr aki ng phase of  t he mi ss i on was desi gned t o change t he Magel l an or bi t  f r om eccent r i c  
t o near l y  c i r cul ar .  Thi s was accompl i shed by dr oppi ng per i apsi s t o l ess t han 150 km above t he 
sur f ace and usi ng at mospher i c  dr ag t o r educe t he ener gy i n t he or bi t .  Aer obr aki ng ended on 3 
August  1993,  and per i apsi s was boost ed above t he at mospher e l eavi ng t he spacecr af t  i n an 
or bi t  t hat  was 540 km above t he sur f ace at  apoapsi s and 197 km above t he sur f ace at  
per i apsi s.  The or bi t  per i od was 94 mi nut es.  The spacecr af t  r emai ned on i t s  medi um- gai n 
ant enna i n t hi s  or bi t  unt i l  Cycl e 5 began of f i c i al l y  on 16 August  1993.  
 
Dur i ng Cycl es 5 and 6 t he or bi t  was l ow and appr oxi mat el y  c i r cul ar .  The emphasi s was on 
col l ect i ng hi gh- r esol ut i on gr avi t y  dat a.  Two bi s t at i c  sur f ace scat t er i ng exper i ment s wer e 
conduct ed,  one on 6 Oct ober  ( or bi t s  9331,  9335,  and 9336)  and t he second on 9 November  
( or bi t s  9846- 9848) .  
 
 

Mi ss i on Phases 
============== 

Mi ss i on phases wer e def i ned f or  s i gni f i cant  spacecr af t  act i v i t y  per i ods.  Dur i ng or bi t al  
oper at i ons a Ôcycl eÕ was appr oxi mat el y  t he t i me r equi r ed f or  Venus t o r ot at e once under  t he 
spacecr af t  ( about  243 days) .  But  t her e wer e or bi t  adj ust ment s and ot her  act i v i t i es t hat  made 
some mappi ng cycl es not  s t r i c t l y  cont i guous and s l i ght l y  l onger  or  shor t er  t han t he r ot at i on 
per i od.  
 
PRELAUNCH 
- - - - - - - - -  

The pr el aunch phase ext ended f r om del i ver y of  t he spacecr af t  t o Kennedy Space Cent er  unt i l  
t he st ar t  of  t he l aunch count down.  
 
Spacecr af t  I d  :  MGN 
Tar get  Name  :  VENUS 
Mi ss i on Phase St ar t  Ti me  :  1988- 09- 01 
Mi ss i on Phase St op Ti me  :  1989- 05- 04 
Spacecr af t  Oper at i ons Type  :  ORBI TER 
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LAUNCH 
- - - - - -  

The l aunch phase ext ended f r om t he st ar t  of  l aunch count down unt i l  compl et i on of  t he 
i nj ect i on i nt o t he Ear t h-  Venus t r aj ect or y.  
 
Spacecr af t  I d  :  MGN 
Tar get  Name  :  VENUS 
Mi ss i on Phase St ar t  Ti me  :  1989- 05- 04 
Mi ss i on Phase St op Ti me  :  1989- 05- 04 
Spacecr af t  Oper at i ons Type  :  ORBI TER 
 

CRUI SE 
- - - - - -  

The cr ui se phase ext ended f r om i nj ect i on i nt o t he Ear t h- Venus t r aj ect or y unt i l  10 days 
bef or e Venus or bi t  i nser t i on.  
 
Spacecr af t  I d  :  MGN 
Tar get  Name  :  VENUS 
Mi ss i on Phase St ar t  Ti me  :  1989- 05- 04 
Mi ss i on Phase St op Ti me  :  1990- 08- 01 
Spacecr af t  Oper at i ons Type  :  ORBI TER 
 

ORBI T I NSERTI ON 
- - - - - - - - - - - - - - -  

The Venus or bi t  i nser t i on phase ext ended f r om 10 days bef or e Venus or bi t  i nser t i on unt i l  
bur nout  of  t he sol i d r ocket  i nj ect i on mot or .  
 
Spacecr af t  I d  :  MGN 
Tar get  Name  :  VENUS 
Mi ss i on Phase St ar t  Ti me  :  1990- 08- 01 
Mi ss i on Phase St op Ti me  :  1990- 08- 10 
Spacecr af t  Oper at i ons Type  :  ORBI TER 
 

ORBI T CHECKOUT 
- - - - - - - - - - - - - -  

The or bi t  t r i m and checkout  phase ext ended f r om bur nout  of  t he sol i d r ocket  i nj ect i on mot or  
unt i l  t he begi nni ng of  r adar  mappi ng.  
 
Spacecr af t  I d  :  MGN 
Tar get  Name  :  VENUS 
Mi ss i on Phase St ar t  Ti me  :  1990- 08- 10 
Mi ss i on Phase St op Ti me  :  1990- 09- 15 
Spacecr af t  Oper at i ons Type  :  ORBI TER 
 

MAPPI NG CYCLE 1 
- - - - - - - - - - - - - - -  

The f i r s t  mappi ng cycl e ext ended f r om compl et i on of  t he or bi t  t r i m and checkout  phase unt i l  
compl et i on of  one cycl e of  r adar  mappi ng ( appr oxi mat el y  243 days) .  
 
Spacecr af t  I d  :  MGN 
Tar get  Name  :  VENUS 
Mi ss i on Phase St ar t  Ti me  :  1990- 09- 15 
Mi ss i on Phase St op Ti me  :  1991- 05- 15 
Spacecr af t  Oper at i ons Type  :  ORBI TER 
 

MAPPI NG CYCLE 2 
- - - - - - - - - - - - - - -  

The second mappi ng cycl e ext ended f r om compl et i on of  t he f i r s t  mappi ng cycl e t hr ough an 
addi t i onal  cyc l e of  mappi ng. Acqui s i t i on of  ' r i ght - l ooki ng'  SAR dat a was emphasi zed.  Radi o 
occul t at i on measur ement s wer e car r i ed out  on or bi t s  3212- 3214. A per i od of  bat t er y 
r econdi t i oni ng f ol l owed compl et i on of  Cycl e 2.  
 
Spacecr af t  I d  :  MGN 
Tar get  Name  :  VENUS 
Mi ss i on Phase St ar t  Ti me  :  1991- 05- 16 
Mi ss i on Phase St op Ti me  :  1992- 01- 17 
Spacecr af t  Oper at i ons Type  :  ORBI TER 
 

MAPPI NG CYCLE 3 
- - - - - - - - - - - - - - -  

The t hi r d mappi ng cycl e ext ended f r om compl et i on of  bat t er y r econdi t i oni ng t hr ough an 
addi t i onal  cyc l e of  mappi ng ( appr oxi mat el y  243 days) .  Acqui s i t i on of  ' s t er eo'  SAR dat a was 
emphasi zed.  The l ast  or bi t  i n t he t hi r d cyc l e was or bi t 5747.  
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Spacecr af t  I d  :  MGN 
Tar get  Name  :  VENUS 
Mi ss i on Phase St ar t  Ti me  :  1992- 01- 24 
Mi ss i on Phase St op Ti me  :  1992- 09- 14 
Spacecr af t  Oper at i ons Type  :  ORBI TER 
 

MAPPI NG CYCLE 4 
- - - - - - - - - - - - - - -  

The f our t h mappi ng cycl e ext ended f r om compl et i on of  t he t hi r d mappi ng cycl e t hr ough an 
addi t i onal  cyc l e of  mappi ng.  Acqui s i t i on of  r adi o t r ack i ng dat a f or  gr avi t y  s t udi es was 
emphasi zed.  Radi o occul t at i on measur ement s wer e car r i ed out  on or bi t s  6369,  6370,  6471,  and 
6472.  Because of  poor  obser v i ng geomet r y f or  gr avi t y  dat a col l ect i on at  t he begi nni ng of  
t he cyc l e,  t hi s  cyc l e was ext ended 10 days beyond t he nomi nal  243 days.  Or bi t s  i nc l uded 
wi t hi n t he f our t h cyc l e wer e 5748 t hr ough 7626.  Per i apsi s was l ower ed on or bi t  5752t o 
i mpr ove sensi t i v i t y  t o gr avi t y  f eat ur es i n Cycl e 4.  
 
Spacecr af t  I d  :  MGN 
Tar get  Name  :  VENUS 
Mi ss i on Phase St ar t  Ti me  :  1992- 09- 14 
Mi ss i on Phase St op Ti me  :  1993- 05- 25 
Spacecr af t  Oper at i ons Type  :  ORBI TER 
 

AEROBRAKI NG 
- - - - - - - - - - -  

The aer obr aki ng phase ext ended f r om compl et i on of  t he f our t h mappi ng cycl e t hr ough 
achi evement  of  a near -  c i r cul ar  or bi t . Ci r cul ar i zat i on was achi eved mor e qui ck l y  t han 
expect ed;  t he f i r s t  gr av i t y  dat a col l ect i on i n t he c i r cul ar  or bi t  was not  schedul ed unt i l  
11 days l at er .  Or bi t s  i nc l uded wi t hi n t he aer obr aki ng phase wer e 7627 t hr ough 8392.  
 
Spacecr af t  I d  :  MGN 
Tar get  Name  :  VENUS 
Mi ss i on Phase St ar t  Ti me  :  1993- 05- 26 
Mi ss i on Phase St op Ti me  :  1993- 08- 05 
Spacecr af t  Oper at i ons Type  :  ORBI TER 
 

MAPPI NG CYCLE 5 
- - - - - - - - - - - - - - -  

The f i f t h mappi ng cycl e ext ended f r om compl et i on of  t he aer obr aki ng phase t hr ough an 
addi t i onal  cyc l e of  mappi ng ( appr oxi mat el y  243 days) .  Acqui s i t i on of  r adi o t r ack i ng dat a 
f or  gr avi t y  s t udi es was emphasi zed.  The f i r s t  or bi t  i n t he f i f t h cyc l e was or bi t  8393.  
 
Spacecr af t  I d  :  MGN 
Tar get  Name  :  VENUS 
Mi ss i on Phase St ar t  Ti me  :  1993- 08- 16 
Mi ss i on Phase St op Ti me  :  1994- 04- 15 
Spacecr af t  Oper at i ons Type  :  ORBI TER 
 

MAPPI NG CYCLE 6 
- - - - - - - - - - - - - - -  

The s i x t h mappi ng cycl e ext ended f r om compl et i on of  t he f i f t h mappi ng cycl e t hr ough an 
addi t i onal  cyc l e of  mappi ng ( appr oxi mat el y  243 days) .  Acqui s i t i on of  r adi o t r ack i ng dat a 
f or  gr avi t y  s t udi es was emphasi zed.  The f i r s t  or bi t  i n t he s i x t h cyc l e was or bi t  12249.  
 
Spacecr af t  I d  :  MGN 
Tar get  Name  :  VENUS 
Mi ss i on Phase St ar t  Ti me  :  1994- 04- 16 
Mi ss i on Phase St op Ti me  :  TBD 
Spacecr af t  Oper at i ons Type  :  ORBI TER"   
 

    MI SSI ON_OBJECTI VES_SUMMARY      = "  
 
 

Mi ss i on Obj ect i ves Over v i ew 
=========================== 

 
Vol cani c and Tect oni c Pr ocesses 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Magel l an i mages of  t he Venus sur f ace show wi despr ead evi dence f or  vol cani c act i v i t y .  A 
maj or  goal  of  t he Magel l an mi ss i on was t o pr ovi de a det ai l ed gl obal  char act er i zat i on of  
vol cani c l and f or ms on Venus and an under st andi ng of  t he mechani cs of  vol cani sm i n t he 
Venus cont ext .  Of  par t i cul ar  i nt er est  was t he r ol e of  vol cani sm i n t r anspor t i ng heat  
t hr ough t he l i t hospher e. Whi l e t hi s  goal  wi l l  l ar gel y be accompl i shed by a car ef ul  anal ys i s  
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of  i mages of  vol cani c f eat ur es and of  t he geol ogi cal  r el at i onshi ps of  t hese f eat ur es t o 
t ect oni c and i mpact  s t r uct ur es,  an essent i al  aspect  of  char act er i zat i on wi l l  be an 
i nt egr at i on of  i mage dat a wi t h al t i met r y and ot her  measur ement s of  sur f ace pr oper t i es. . . .  
 
For  mor e i nf or mat i on on vol cani c and t ect oni c i nvest i gat i ons see paper s by [ HEADETAL1992]  
and [ SOLOMONETAL1992] ,  r espect i vel y .  
 

I mpact  Pr ocesses 
- - - - - - - - - - - - - - - -  

The f i nal  physi cal  f or m of  an i mpact  cr at er  has meani ng onl y when t he ef f ect s of  t he 
cr at er i ng event  and any subsequent  modi f i cat i on of  t he cr at er  can be di s t i ngui shed.  To t hi s  
end,  a car ef ul  sear ch of  t he SAR i mages can i dent i f y  and char act er i ze bot h r el at i vel y  
pr i s t i ne and degr aded i mpact  cr at er s,  t oget her  wi t h t hei r  ej ect a deposi t s  ( i n each s i ze 
r ange)  as wel l  as di s t i ngui shi ng i mpact  cr at er s f r om t hose of  vol cani c or i gi n. The 
t opogr aphi c measur es of  dept h- t o- di amet er  r at i o,  ej ect a t hi ckness di s t r i but i on as a 
f unct i on of  di s t ance f r om t he cr at er ,  and t he r el i ef  of  cent r al  peaks cont r i but e t o t hi s  
document at i on.  
  
For  mor e i nf or mat i on on i nvest i gat i ons of  i mpact  pr ocesses see[ SCHABERETAL1992] .  
 

Er osi onal ,  Deposi t i onal ,  and Chemi cal  Pr ocesses 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

The nat ur e of  er os i onal  and deposi t i onal  pr ocesses on Venus i s  poor l y  known,  pr i mar i l y  
because t he di agnost i c  l andf or ms t ypi cal l y  occur  at  a scal e t oo smal l  t o have been r esol ved 
i n Ear t h- based or  Vener a 15/ 16 r adar  i mages.  Magel l an i mages show wi nd er oded t er r ai ns,  
l andf or ms pr oduced by deposi t i on ( dunef i el ds) ,  possi bl e l andsl i des and ot her  down s l ope 
movement s,  as wel l  as aeol i an f eat ur es such as r adar  br i ght  or  dar k st r eaks ' downwi nd'  f r om 
pr omi nent  t opogr aphi c anomal i es.  One measur e of  weat her i ng,  er osi on,  and deposi t i on i s  
pr ovi ded by t he ext ent  t o whi ch soi l  cover s t he sur f ace ( f or  Venus,  t he t er m soi l  i s  used 
f or  por ous mat er i al ,  as i mpl i ed by i t s  r el at i vel y  l ow val ue of  bul k di el ect r i c  const ant ) .  
The exi s t ence of  such mat er i al ,  and i t s  dependence on el evat i on and geol ogi c set t i ng,  
pr ovi de i mpor t ant  i ns i ght s i nt o t he i nt er act i ons t hat  have t aken pl ace bet ween t he 
at mospher e and t he l i t hospher e.  
  
For  mor e i nf or mat i on on er osi onal ,  deposi t i onal ,  and chemi cal  pr ocesses see paper s by 
[ ARVI DSONETAL1992] ,  [ GREELEYETAL1992] , and [ GREELEYETAL1994] .  
 

I sost at i c  and Convect i ve Pr ocesses 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Topogr aphy and gr avi t y  ar e i nt i mat el y  and i next r i cabl y r el at ed,  and must  be j oi nt l y  
exami ned when under t ak i ng geophysi cal  i nvest i gat i ons of  t he i nt er i or  of  a pl anet ,  wher e 
i sost at i c  and convect i ve pr ocesses domi nat e.  Topogr aphy pr ovi des a sur f ace boundar y 
condi t i on f or  model i ng t he i nt er i or  densi t y  of  Venus.  
 
For  mor e i nf or mat i on on t opogr aphy and gr avi t y  see paper s by[ FORD&PETTENGI LL1992] ,  
[ KONOPLI VETAL1993] ,  and[ MCNAMEEETAL1993] .  "  

 
  END_OBJECT                         = MI SSI ON_I NFORMATI ON 
 
  OBJECT  = MI SSI ON_HOST 
    I NSTRUMENT_HOST_I D  = " MGN"  
 
    OBJECT  = MI SSI ON_TARGET 
      TARGET_NAME  = " VENUS"  
    END_OBJECT  = MI SSI ON_TARGET 
  END_OBJECT  = MI SSI ON_HOST 
 
  OBJECT  = MI SSI ON_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D  = " ARVI DSON1991"  
  END_OBJECT  = MI SSI ON_REFERENCE_I NFORMATI ON 
 
  OBJECT  = MI SSI ON_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D  = " ARVI DSONETAL1992"  
  END_OBJECT  = MI SSI ON_REFERENCE_I NFORMATI ON 
 
  OBJECT  = MI SSI ON_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D  = " CAMPBELLETAL1992"  
  END_OBJECT  = MI SSI ON_REFERENCE_I NFORMATI ON 
 
  . . .  
 
  OBJECT  = MI SSI ON_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D  = " TYLER1992"  
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  END_OBJECT  = MI SSI ON_REFERENCE_I NFORMATI ON 
 
  OBJECT  = MI SSI ON_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D  = " VRMPP1983"  
  END_OBJECT  = MI SSI ON_REFERENCE_I NFORMATI ON 
 
END_OBJECT                          = MI SSI ON 
END 
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B.25 MISSION_HOST 
The MISSION_HOST object, a sub-object of the MISSION catalog object, is completed for each 
instrument host associated with a mission or observing campaign. If there is more than one 
instrument host involved in the mission, this object is repeated. 
 

B.25.1 Required Keywords 
 
1. INSTRUMENT_HOST_ID 
 

B.25.2 Optional Keywords 
 
None 
 

B.25.3 Required Objects 
 
1. MISSION_TARGET 
 

B.25.4 Optional Objects 
 
None 
 

B.25.5 Example 
 
See the example for the MISSION object in Section B.23.5. 
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B.26 MISSION_INFORMATION 
The MISSION_INFORMATION object, a sub-object of the MISSION catalog object, provides 
start and stop times and text descriptions of a mission (or observing campaign) and its objectives. 
Suggested content includes agency involvement, spacecraft/observatory utilized, mission 
scenario including phases, technology and scientific objectives. 
 

B.26.1 Required Keywords 
 
1. MISSION_ALIAS_NAME 
2. MISSION_DESC 
3. MISSION_OBJECTIVES_SUMMARY 
4. MISSION_START_DATE 
5. MISSION_STOP_DATE 
 

B.26.2 Optional Keywords 
 
None 
 

B.26.3 Required Objects 
 
None 
 

B.26.4 Optional Objects 
 
None 
 

B.26.5 Usage notes 
 
The following paragraph headings and suggested contents for the MISSION_DESC and 
MISSION_OBJECTIVES_SUMMARY text are strongly recommended as the minimal set of 
information necessary to adequately describe a mission or observing campaign. Additional 
headings may be added as needed.  
 
 
 

B.26.5.1 MISSION_DESC Headings 
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Mission Overview 
A high-level description of a mission 

 
Mission Phases 

A description of each phase of a mission, starting with the pre-launch phase and 
continuing through end-of-mission, including: start and stop times of each phase; 
intended operations; targets; and mission phase objectives 

 

B.26.5.2 MISSION_OBJECTIVES_SUMMARY Headings 
 
Mission Objectives Overview 

A high-level description of the objectives of the mission 
 

B.26.6 Example 
 
See the example for the MISSION object in Section B.23.5. 
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B.27 MISSION_REFERENCE_INFORMATION 
The MISSION_REFERENCE_INFORMATION object, a sub-object of the MISSION catalog 
object, associates a reference with a mission.  A separate object must be completed for each 
reference cited within the MISSION catalog object. 
 
A separate REFERENCE catalog object is completed to provide the associated citation for each 
reference. 
 

B.27.1 Required Keywords 
 
1. REFERENCE_KEY_ID 
 
Note:  If there are no relevant references to cite, the REFERENCE_KEY_ID should have a value 
of "N/A".  
 

B.27.2 Optional Keywords 
 
None 
 

B.27.3 Required Objects 
 
None 
 

B.27.4 Optional Objects 
 
None 
 

B.27.5 Example 
 
See the example for the MISSION object in Section B.23.5. 
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B.28 MISSION_TARGET 
The MISSION_TARGET object, a sub-object of the MISSION_HOST catalog object, associates 
a target with a mission host. One MISSION_TARGET catalog object is completed for each 
target associated with a mission host.  
 

B.28.1 Required Keywords 
 
1. TARGET_NAME 
 

B.28.2 Optional Keywords 
 
None 
 

B.28.3 Required Objects 
 
None 
 

B.28.4 Optional Objects 
 
None 
 

B.28.5 Example 
 
See the example for the MISSION object in Section B.23.5. 
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B.29 PERSONNEL 
The PERSONNEL catalog object is used to provide new or updated information for personnel 
associated with PDS in some capacity. Associated personnel include data suppliers and 
producers for data sets or volumes archived with PDS, as well as PDS node personnel and 
contacts within other agencies and institutions.  
 

B.29.1 Required Keywords 
 
1. PDS_USER_ID 
 
Note:  With respect to new submissions, contact a PDS Data Engineer to obtain a valid and 
unique PDS_USER_ID. The value is constructed using the initial of the first name and the last 
name (e.g., John Smith would become PDS_USER_ID = ÒJSMITHÓ).   The Data Engineer will 
ensure that the newly constructed value does not conflict with a previous entry in the catalog. 
 

B.29.2 Optional Keywords 
 
None 
 

B.29.3 Required Objects 
 
1. PERSONNEL_ELECTRONIC_MAIL 
2. PERSONNEL_INFORMATION 
 

B.29.4 Optional Objects 
 
None 
 

B.29.5 Usage Notes 
 
One PERSONNEL_INFORMATION catalog object must be completed for each person. One 
PERSONNEL_ELECTRONIC_MAIL catalog object must be completed for each email address 
associated with the person. That is, if there is more than one email address, this object is 
repeated.  
 

B.29.6 Example 
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/ *  Templ at e:  Per sonnel  Templ at e      Rev:  1993- 09- 24  * /  
 
/ *  Not e: Compl et e one f or  each new PDS user ,  dat a suppl i er ,  or  dat a         * /  
/ * pr oducer .  I f  mor e t han one el ect r oni c mai l  addr ess i s  avai l abl e    * /  
/ * r epeat  t he l i nes f or  t he PERSONNEL_ELECTRONI C_MAI L obj ect .           * /  
 
/ *  Hi er ar chy:    PERSONNEL        * /  
/ *               PERSONNEL_I NFORMATI ON        * /  
/ *               PERSONNEL_ELECTRONI C_MAI L      * /  
 
PDS_VERSI ON_I D                      = PDS3 
LABEL_REVI SI ON_NOTE  = " 1998- 07- 01,  Ri char d Si mpson ( STANFORD) ,  i ni t i al ; "  
RECORD_TYPE  = STREAM 
 
OBJECT  = PERSONNEL 
  PDS_USER_I D  = PFORD 
 
  OBJECT  = PERSONNEL_I NFORMATI ON 
    FULL_NAME  = " PETER G.  FORD"  
    LAST_NAME  = FORD 
    TELEPHONE_NUMBER  = " 6172536485"  
    ALTERNATE_TELEPHONE_NUMBER  = " 6172534287"  
    FAX_NUMBER  = " 6172530861"  
    I NSTI TUTI ON_NAME  = " MASSACHUSETTS I NSTI TUTE OF TECHNOLOGY"  
    NODE_I D  = " GEOSCI ENCE"  
    PDS_AFFI LI ATI ON  = " NODE OPERATI ONS MANAGER"  
    PDS_ADDRESS_BOOK_FLAG  = Y 
    REGI STRATI ON_DATE  = 1990- 02- 06 
    ADDRESS_TEXT  = " Massachuset t s  I nst i t ut e of  Technol ogy      
     Cent er  f or  Space Resear ch Bui l di ng 37- 601  
         Cambr i dge,  MA 02139"  
  END_OBJECT                         = PERSONNEL_I NFORMATI ON 
 
  OBJECT  = PERSONNEL_ELECTRONI C_MAI L 
    ELECTRONI C_MAI L_I D  = " PGF@SPACE. MI T. EDU"  
    ELECTRONI C_MAI L_TYPE  = " I NTERNET"  
    PREFERENCE_I D  = 1 
  END_OBJECT  = PERSONNEL_ELECTRONI C_MAI L 
 
  OBJECT  = PERSONNEL_ELECTRONI C_MAI L 
    ELECTRONI C_MAI L_I D  = " PFORD"  
    ELECTRONI C_MAI L_TYPE  = " NASAMAI L"  
    PREFERENCE_I D  = 2 
  END_OBJECT  = PERSONNEL_ELECTRONI C_MAI L 
 
  OBJECT  = PERSONNEL_ELECTRONI C_MAI L 
    ELECTRONI C_MAI L_I D  = " JPLPDS: : PFORD"  
    ELECTRONI C_MAI L_TYPE  = " NSI / DECNET"  
    PREFERENCE_I D  = 3 
 END_OBJECT  = PERSONNEL_ELECTRONI C_MAI L 
 
END_OBJECT                          = PERSONNEL 
END 
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B.30 PERSONNEL_ELECTRONIC_MAIL 
The PERSONNEL_ELECTRONIC_MAIL object, a sub-object of the PERSONNEL catalog 
object, provides electronic mail information for an individual. This object may be repeated if 
more than one electronic mail address is applicable. 
 

B.30.1 Required Keywords 
 
1. ELECTRONIC_MAIL_ID  
2. ELECTRONIC_MAIL_TYPE 
3. PREFERENCE_ID 
 

B.30.2 Optional Keywords 
 
None 
 

B.30.3 Required Objects 
 
None 
 

B.30.4 Optional Objects 
 
None 
 

B.30.5 Example 
 
See the example for the PERSONNEL object in Section B.28.5. 
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B.31 PERSONNEL_INFORMATION 
The PERSONNEL_INFORMATION object, a sub-object of the PERSONNEL catalog object, 
provides name, address, telephone, and related information for an individual. 
 

B.31.1 Required Keywords 
 
1. ADDRESS_TEXT 
2. ALTERNATE_TELEPHONE_NUMBER 
3. FAX_NUMBER 
4. FULL_NAME 
5. INSTITUTION_NAME 
6. LAST_NAME 
7. NODE_ID 
8. PDS_AFFILIATION 
9. REGISTRATION_DATE 
10. TELEPHONE_NUMBER 
 

B.31.2 Optional Keywords 
 
1. PDS_ADDRESS_BOOK_FLAG 
 
 

B.31.3 Required Objects 
 
None 
 

B.31.4 Optional Objects 
 
None 
 

B.31.5 Example 
 
See the example for the PERSONNEL object in Section B.28.5. 
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B.32 REFERENCE 
The REFERENCE catalog object provides a citation and a unique identifier for every journal 
article, book, chapter, or other reference mentioned in a CATALOG object or one of its 
components (MISSION, INSTRUMENT HOST, INSTRUMENT, DATA SET, etc.). 
 
One REFERENCE catalog object should be completed for each reference associated with a 
CATALOG (or component) object.  Since the goal in generating REFERENCE catalog objects is 
to provide additional external long-term documentation, care should be exercised in selecting 
candidate references. Internal documents, informal memoranda, and other unpublished material 
should be avoided.  A REFERENCE should cite published data, such as other PDS archives.  
Multiple REFERENCE catalog objects are often assembled into a single REF.CAT file to 
accompany an archive. 
 

B.32.1 Required Keywords 
 
1. REFERENCE_KEY_ID 
2. REFERENCE_DESC 
 

B.32.2 Optional Keywords 
 
None 
 

B.32.3 Required Objects 
 
None 
 

B.32.4 Optional Objects 
 
None 
 

B.32.5 Usage Notes 
 
The following examples show how to cite various types of information in REFERENCE catalog 
objects for PDS archive products.  PDS has elected to use the American Geophysical Union 
(AGU) reference citation formats.  The information presented within this section was derived 
from and complies with AGUÕs formats for publication (see www.agu.org/pubs/references.html 
for more information).  For assistance in determining the proper format for a citation that does 
not fit within one of the categories described here, contact a PDS Data Engineer.  
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B.32.5.1 Materials Appropriate for Inclusion in a REFERENCE Catalog Object 
Each article, book, report, electronic collection (CD-ROM or electronic publication), thesis, or 
similar publication used in documenting a PDS archival product should be defined by a 
REFERENCE catalog object. 
 

B.32.5.2 Materials Inappropriate for Inclusion in a REFERENCE Catalog Object 
Unpublished materials such as personal communications, unpublished reports, papers presented 
at meetings, and manuscripts in preparation or submitted for publication but not yet formally 
accepted are not allowed in REFERENCE catalog objects; PDS does not consider them to be 
part of the literature.  Likewise, internal memoranda and documents should be avoided unless 
they can be accessed by outside users.  Papers accepted but without final publication data 
(volume, page numbers, dates, etc.) are discouraged since the information in the REFERENCE 
catalog object would be incomplete and need to be updated later.   
 
In cases where it would be desirable to credit another author or group for contributions or prior 
work, an in-line text acknowledgement or citation is acceptable, even when the material is not 
readily accessible.  If such material is required for understanding the archive, the normal 
constraints apply, however. 
 

B.32.5.3 Reference List Citations 
The most widely accessible source of a particular piece of material should be cited.  For 
example, if an article exists as an internal publication and in a professional journal, the latter 
should be used in the REFERENCE catalog object. 
 

B.32.5.4 Construction of REFERENCE_KEY_ID 
 

1. For a single author, the REFERENCE_KEY_ID comprises the author's surname followed 
by the year of the publication (e.g., "SMITH1990"). 

 
2. For two authors, the REFERENCE_KEY_ID comprises the author's surname followed by 

"&" followed by the co-author's surname followed by the year of the publication (e.g., 
"LAUREL&HARDY1990"). 

 
3. For more than two authors, the REFERENCE_KEY_ID comprises the first author's 

surname followed by "ETAL" followed by the year of the publication (e.g., 
"SMITHETAL1990").   

 
4. If the same author(s) published more than one paper in the same year, the following 

applies: 
 
a. The initial publication will have a REFERENCE_KEY_ID as formulated above (e.g., 

"SMITH1990").  Note that the reference uses an implicit "A". 
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b. Subsequent publications will use the next sequential letter to uniquely     identify the 
reference: 

 

          - the 2nd publication will be "SMITH1990B", 
          - the 3rd publication will be "SMITH1990C". 

 
5. The REFERENCE_KEY_ID value should be enclosed within double quotes. 

 

6. For additional information on formulating a REFERENCE_KEY_ID, check the PDS 
Data Dictionary (http://pdsproto.jpl.nasa.gov/onlinecatalog/top.cfm).  

 

B.32.5.5 Construction of REFERENCE_DESC 
The information included in a REFERENCE catalog object will vary somewhat depending on 
the source.  The following subsections describe the most common types; contact a PDS Data 
Engineer for assistance when encountering a type not described here.  Details on constructing the 
components of a REFERENCE_DESC value are described in the next section. 
 

B.32.5.5.1 Papers in Professional Journals and Other Articles 
Citations of articles should include the following information in the order listed: 
 

1. Name(s) of author or authors 
2. Title of article 
3. Name of periodical 
4. Volume and/or issue number 
5. First and last pages occupied by article  
6. Year of publication  

 
     Example: 

 
OBJECT                           = REFERENCE 
 REFERENCE_KEY_ID               = "SCARF&GURNETT1977" 
 REFERENCE_DESC                  = " 

Scarf, F.L., and D.A. Gurnett, A plasma wave investigation for the 
Voyager mission, Space Sci. Rev., Vol. 21, No. 1, pp. 289-331, 1977." 

 END_OBJECT                               = REFERENCE 
 

B.32.5.5.2 Books and Reports 
Citations of books and reports should include the following information, in the order listed: 
 

1. Name(s) of author or authors 
2. Title of article or chapter (if only part of book or report is being cited) 
3. Title of book or report 
4. Volume number (if part of a multivolume series) 
5. Edition (if not original)  
6. Editor(s) (if any) 
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7. Report number(s) 
8. Page numbers (if only part of book or report is being cited) 
9. Publisher's name 
10. City of publication 
11. Year of publication  

 
     Examples: 
 

OBJECT                           = REFERENCE 
 REFERENCE_KEY_ID         = "FIELDETAL1989B" 
 REFERENCE_DESC             = " 

Field, S.W., S.E. Haggerty, and A.J. Erlank, Subcontinental  
Metasomatism in the Region of Jagersfontein, Springer-Verlag, 
New York, 1989." 

END_OBJECT                               = REFERENCE 
 

OBJECT                           = REFERENCE 
 REFERENCE_KEY_ID         = "THOMPSON1985" 
 REFERENCE_DESC             = " 

Thompson, W.B., Preliminary investigation of the electrodynamic  
of a conducting tether, in Spacecraft Environmental Technology  
1983, edited by C. K. Purvis and C. P. Pike, NASA Conf. Publ.,  
Vol. 2359, pp. 649-662, National Aeronautics and Space Administration, 
Washington, DC, 1985." 

END_OBJECT                               = REFERENCE                                    
 

B.32.5.5.3 Electronic Publications 
Certain types of electronic publications may be given as REFERENCE catalog objects. These 
include publications on electronic media such as CD-ROM and regularly issued, dated electronic 
journals. Data deposited at PDS and National Data Centers (e.g., NSSDC) may also be included. 
Because of the ephemeral nature of some electronic media, authors should consult a Data 
Engineer if the specific reference (e.g., a website) does not seem to have a traditional hardcopy 
analog. 
 

B.32.5.5.3.1 Data Sets 
 
REFERENCE catalog objects for data sets that are on deposit at PDS or National Data Centers 
(e.g., NSSDC) should include the following information, in the order listed: 
 

1. Name of author or authors (e.g., Principal Investigator and/or Data Producer) 
2. Name of the data set (e.g., DATA_SET_NAME) 
3. Unique identifier of the data set (e.g., DATA_SET_ID) 
4. Volume and/or issue number (e.g., VOLUME_SET_ID or VOLUME_ID) (optional) 
5. Name of publisher or producer (e.g., NASA Planetary Data System) 
6. Year of publication  
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     Example: 
 

OBJECT                           = REFERENCE 
 REFERENCE_KEY_ID         = "LEVINETAL2000" 
 REFERENCE_DESC             = " 

Levin, G.V., P.A. Straat, E.A. Guinness, P.G. Valko, J.H. King,  
and D.R. Williams, Viking Lander Labeled Release Data Archive,  
VL1/VL2-M-LCS-2-EDR-V1.0, USA_NASA_JPL_VL_9010, NASA  
Planetary Data System, 2000." 

END_OBJECT                               = REFERENCE 
 
                              

B.32.5.5.3.2 Physical Media (CD-ROM / DVD-R) 
 
REFERENCE catalog objects for physical media (e.g., CDs or DVDs) should include the 
following information, in the order listed: 
 

1. Name of author or authors (e.g., Principal Investigator and/or Data Producer) 
2. Name of the volume or volume set (e.g., VOLUME_NAME or VOLUME_SET_NAME) 
3. Unique identifier of the volume or volume set (e.g., VOLUME_ID or 

VOLUME_SET_ID) 
4. Name of publisher or producer (e.g., NASA Planetary Data System) 
5. Year of publication  

 
     Example: 
 

OBJECT                           = REFERENCE 
 REFERENCE_KEY_ID         = "LEVINETAL2000B"  
 REFERENCE_DESC             = " 
Levin, G.V., P.A. Straat, E.A. Guinness, P.G. Valko, J.H. King,  
and D.R. Williams, Viking Lander 1 Experiment Data Records (EDR)  
Image Products, USA_NASA_JPL_VL_00xx, NASA Planetary Data  
System, 2000." 
END_OBJECT                                = REFERENCE 
                                

 
B.32.5.5.3.3 Electronic Journal Articles 
 
Material published in regularly issued, dated electronic journals should be referenced similarly to 
printed papers (see Papers in Professional Journals and Other Articles, above).  Because this 
aspect of the Internet is evolving rapidly, PDS does not offer specific recommendations; authors 
should contact a Data Engineer for current guidelines.  Because the Internet is a dynamic 
environment and sites may change or move, PDS cautions that such electronic sources should 
have established a record of stability before being considered acceptable for use in REFERENCE 
catalog objects. 
 

B.32.5.6 REFERENCE_DESC Components 
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B.32.5.6.1 Author Names 
For the first author only, the surname is given first, followed by initials. Names of any co-authors 
appear in regular order: initials precede the co-author's surname. The word ÒandÓ precedes the 
last authorÕs name. Do not include white space between authors' initials (e.g., Kurth, W.S.)  
When the number of authors exceeds five, the author list may consist of the first five authorsÕ 
names and initials as usual, followed by Òand N othersÓ, where ÒNÓ, an arabic numeral, is the 
number of remaining authors. 
 
     Example: 
 

OBJECT                           = REFERENCE 
 REFERENCE_KEY_ID         = "KURTHETAL1982" 
 REFERENCE_DESC             = " 
Kurth, W.S., F.L. Scarf, J.D. Sullivan, and D.A. Gurnett, 
Detection of nonthermal continuum radiation in Saturn's 
magnetosphere, Geophys. Res. Lett., Vol. 9, p. 889, 1982." 
END_OBJECT                               = REFERENCE     

 
 

B.32.5.6.2 Journal Titles 
PDS uses the same guidelines as the AGU which were established by the Chemical Abstracts 
Service Source Index in abbreviating the names of serial publications and reports.  One word 
titles (e.g., Science, Icarus, Nature) are not abbreviated.  Articles, conjunctions, prepositions, 
hyphens, parentheses, commas, and accents are omitted in abbreviated titles.  Apostrophes in 
transliterated titles are retained.  
 
Examples of common journal titles in planetary science include: 
 

¥ Adv. Space Res. 
¥ Geophys. Res. Lett. 
¥ J. Geophys. Res. 
¥ Rev. Geophys. 
¥ Radio Sci. 
¥ Space Sci. Rev. 

 
Other examples include: 
 

¥ AAPG Bull. 
¥ Anal. Chem. 
¥ Ann. Geophys. 
¥ Ann. Glaciol. 
¥ Appl. Opt. 
¥ Appl. Spectrosc. 
¥ Astrophys. J. 
¥ Bull. Int. Assoc. Eng. Geol. 
¥ Bull. Mar. Sci. 
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¥ Can. J. Phys. 
¥ Chem. Geol. 
¥ Contrib. Mineral. Petrol. 
¥ Earth Planet. Sci. Lett. 
¥ Geochim. Cosmochim. Acta 
¥ Geol. Soc. Am. Bull. 
¥ IEEE Trans. Geosci. Remote Sens. 
¥ IEEE Trans. Nucl. Sci. 
¥ Int. J. Rock Mech. Min. Sci. Geomech. Abstr. 
¥ J. Atmos. Chem. 
¥ J. Atmos. Oceanic Technol. 
¥ J. Atmos. Sci. 
¥ J. Atmos. Terr. Phys. 
¥ J. Fluid Mech. 
¥ J. Geomagn. Geoelectr. 
¥ J. High Resolut. Chromatogr. 
¥ J. Petrol. 
¥ J. Phys. Oceanogr. 
¥ Mon. Weather Rev. 
¥ Phys. Fluids 
¥ Philos. Trans. R. Soc. London Ser. A 
¥ Planet. Space Sci. 
¥ Q. J. R. Meteorol. Soc. 
¥ Remote Sens. Environ. 
¥ Science 
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B.33 SOFTWARE 
The SOFTWARE catalog object provides general information about a software tool including 
description, availability information, and dependencies.  
 
The SOFTWARE catalog object is completed for each software program registered in the PDS 
Software Inventory. This Inventory includes software available within the planetary science 
community, including software on PDS archive volumes. Of interest are any applications, tools, 
or libraries that have proven useful for the display, analysis, formatting, transformation, or 
preparation of either science data or meta-data for the PDS archives. 
 

B.33.1 Required Keywords 
 
1. SOFTWARE_ID 
2. SOFTWARE_VERSION_ID 
 

B.33.2 Optional Keywords 
 
None 
 

B.33.3 Required Objects 
 
1. SOFTWARE_INFORMATION 
2. SOFTWARE_ONLINE 
3. SOFTWARE_PURPOSE 
 

B.33.4 Optional Objects 
 
None 
 

B.33.5 Example 
 
/ *  Templ at e:  Sof t war e Templ at e    Rev:  1998- 12- 01   * /  
 
/ *  Not e:  Thi s t empl at e shoul d be compl et ed t o r egi st er  sof t war e i n t he  * /  
/ *        PDS Sof t war e I nvent or y.          * /  
 
PDS_VERSI ON_I D                     = PDS3 
LABEL_REVI SI ON_NOTE = " 1998- 07- 01,  Ri char d Si mpson ( STANFORD) ,  i ni t i al ; "  
RECORD_TYPE = STREAM 
 
OBJECT = SOFTWARE 
  SOFTWARE_I D  = NASAVI EW 
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  SOFTWARE_VERSI ON_I D = " V1R2B"  
 
  OBJECT  = SOFTWARE_I NFORMATI ON 
    SOFTWARE_NAME = " NASAVI EW -  PDS DATA PRODUCT ACCESS TOOL  
  V1. 2B"   
    DATA_FORMAT = PDS 
    SOFTWARE_LI CENSE_TYPE = PUBLI C_DOMAI N 
    TECHNI CAL_SUPPORT_TYPE = FULL 
    REQUI RED_STORAGE_BYTES = " 1. 8MB"  
    PDS_USER_I D = SHUGHES 
    NODE_I D = CN 
    SOFTWARE_DESC = "  

 
 
Sof t war e Over v i ew 
================= 

NasaVi ew Ver s i on 1. 2b i s  a PDS I mage di spl ay pr ogr am devel oped f or  t he f ol l owi ng pl at f or ms:  
( a)  PC /  Wi n32 
( b)  Uni x /  Sun OS  
 
NasaVi ew i s  capabl e of  accessi ng and di spl ay i ng al l  i mages,  t abl es,  cubes,  and hi s t ogr ams i n 
t he PDS ar chi ve.  Thi s r el ease has been t est ed usi ng Gal i l eo,  Magel l an,  Vi k i ng,  MDI M,  Voyager ,  
I HW LSPN,  and Cl ement i ne uncompr essed i mages.  
 
NasaVi ew i s  pl anned as a PDS dat a pr oduct  obj ect  di spl ay ut i l i t y  t hat  wi l l  r un on SUN,  MAC,  
and PC pl at f or ms i n a GUI  envi r onment .  
 
Thi s appl i cat i on was bui l t  us i ng t he Label  Li br ar y Li ght  ( L3) ,  Obj ect  Access Li br ar y ( OAL) ,  
and t he XVT Devel opment  Sol ut i on f or  C package.  Label  Li br ar y Li ght  par ses PDS ODL l abel s and 
cr eat es an i n- memor y r epr esent at i on of  t he l abel  i nf or mat i on.  The Obj ect  Access Li br ar y uses 
t he par se- t r ee and accesses t he act ual  PDS obj ect .  The XVT Devel opment  Sol ut i on suppl i es t he 
cr oss pl at f or m GUI  and an Obj ect - or i ent ed envi r onment .  XVT al l ows t he def i ni t i on of  v i sual  
obj ect s such as Wi ndows and Menus and associ at es event s and code wi t h t hem.  
 
 

Avai l abl e Suppor t  Mat er i al  
========================== 
     BI NARI ES 
 
 
Pr ogr ammi ng Language 
==================== 
     SUN_C 
 
 
Pl at f or ms Suppor t ed 
=================== 
     PC /  Mi cr osof t  Wi n95,  Wi n98,  NT4. 0 
 
 
Suppor t  Sof t war e Requi r ed /  Used 
================================ 
     X_WI NDOWS 

 
  END_OBJECT  = SOFTWARE_I NFORMATI ON 
 
  OBJECT  = SOFTWARE_ONLI NE 
    ON_LI NE_I DENTI FI CATI ON = " ht t p: / / pds. j pl . nasa. gov/ l i cense. ht ml "  
    ON_LI NE_NAME = " NASAVI EW REVI SI ON 2 BETA"  
    NODE_I D = CN 
    PROTOCOL_TYPE = URL 
    PLATFORM = " PC/ WI N32"  
  END_OBJECT  = SOFTWARE_ONLI NE 
 
  OBJECT  = SOFTWARE_PURPOSE 
    SOFTWARE_PURPOSE = DI SPLAY 
  END_OBJECT  = SOFTWARE_PURPOSE 
 
END_OBJECT  = SOFTWARE 
END 
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B.34 SOFTWARE_INFORMATION 
The SOFTWARE_INFORMATION object, a sub-object of SOFTWARE catalog object, 
provides basic identification and operating system information associated with a specific 
SOFTWARE object.  
 

B.34.1 Required Keywords 
 
1. DATA_FORMAT 
2. NODE_ID 
3. PDS_USER_ID 
4. REQUIRED_STORAGE_BYTES 
5. SOFTWARE_DESC 
6. SOFTWARE_LICENSE_TYPE 
7. SOFTWARE_NAME 
8. TECHNICAL_SUPPORT_TYPE 
 

B.34.2 Optional Keywords 
 
None 
 

B.34.3 Required Objects 
 
None 
 

B.34.4 Optional Objects 
 
None 
 

B.34.5 Example 
 
See the example for the SOFTWARE object in Section B.32.5. 
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B.35 SOFTWARE_ONLINE 
The SOFTWARE_ONLINE object, a sub-object of SOFTWARE catalog object, provides 
identifying information for each PDS node providing access to a particular SOFTWARE object. 
 

B.35.1 Required Keywords 
 
1. NODE_ID 
2. ON_LINE_IDENTIFICATION 
3. ON_LINE_NAME 
4. PLATFORM 
5. PROTOCOL_TYPE 
 

B.35.2 Optional Keywords 
 
None 
 

B.35.3 Required Objects 
 
None 
 

B.35.4 Optional Objects 
 
None 
 

B.35.5 Example 
 
See the example for the SOFTWARE object in Section B.32.5. 
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B.36 SOFTWARE_PURPOSE 
The SOFTWARE_PURPOSE object, a sub-object of SOFTWARE catalog object, describes the 
functionality provided by a specific SOFTWARE object. 
 

B.36.1 Required Keywords 
 
1. SOFTWARE_PURPOSE 
 

B.36.2 Optional Keywords 
 
None 
 

B.36.3 Required Objects 
 
None 
 

B.36.4 Optional Objects 
 
None 
 

B.36.5 Example 
 
See the example for the SOFTWARE object in Section B.32.5. 
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B.37 TARGET 
The TARGET catalog object provides basic descriptive information for a single observational 
target. 
 

B.37.1 Required Keywords 
 
1. TARGET_NAME 
 

B.37.2 Optional Keywords 
 
None 
 

B.37.3 Required Objects 
 
1. TARGET_INFORMATION 
 

B.37.4 Optional Objects 
 
1. TARGET_REFERENCE_INFORMATION 
 

B.37.5 Usage Notes 
 
One TARGET_INFORMATION catalog object must be completed for each target. A 
TARGET_REFERENCE_INFORMATION catalog object is required for each individual 
reference associated with the target. All references should be included that are relevant to 
providing more detailed / specific target information; such as, type of target, orbit direction, 
description of the target, etc. These references may include published articles, books, papers, 
electronic publications, etc. 
 

B.37.6 Example 
 
/ *  Templ at e:  Tar get  Templ at e                     Rev:  1995- 01- 01  * /  
 
/ *  Not e:   The f ol l owi ng t empl at e i s  used f or  t he   * /  
/ *         submi ssi on of  a t ar get  t o t he PDS    * /  
 
PDS_VERSI ON_I D              = PDS3 
LABEL_REVI SI ON_NOTE = " 1998- 07- 01,  Ri char d Si mpson ( STANFORD) ,  i ni t i al ; "  
RECORD_TYPE = STREAM 
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OBJECT = TARGET 
  TARGET_NAME = JUPI TER 
 
  OBJECT = TARGET_I NFORMATI ON 
    TARGET_TYPE = PLANET 
    PRI MARY_BODY_NAME = SUN 
    ORBI T_DI RECTI ON = PROGRADE 
    ROTATI ON_DI RECTI ON = PROGRADE 
    TARGET_DESC = "  

 
A_AXI S_RADI US               :  71492. 000000 
B_AXI S_RADI US               :  71492. 000000 
BOND_ALBEDO                 :  UNK 
C_AXI S_RADI US               :  66854. 000000 
FLATTENI NG                  :  0. 006500 
MAGNETI C_MOMENT             :  155000000000000000000. 000000 
MASS                        :  1898799999999999953652202602496. 000000 
MASS_DENSI TY                :  1. 330000 
MI NI MUM_SURFACE_TEMPERATURE :  UNK 
MAXI MUM_SURFACE_TEMPERATURE :  UNK 
MEAN_SURFACE_TEMPERATURE    :  UNK 
EQUATORI AL_RADI US           :  71492. 000000 
MEAN_RADI US                 :  69911. 000000 
SURFACE_GRAVI TY             :  25. 900000 
REVOLUTI ON_PERI OD           :  4333. 000000 
POLE_RI GHT_ASCENSI ON        :  268. 000000 
POLE_DECLI NATI ON            :  64. 500000 
SI DEREAL_ROTATI ON_PERI OD    :  0. 410000 
MEAN_SOLAR_DAY              :  0. 410000 
OBLI QUI TY                   :  3. 100000 
ORBI TAL_ECCENTRI CI TY        :  0. 048000 
ORBI TAL_I NCLI NATI ON         :  1. 300000 
ORBI TAL_SEMI MAJOR_AXI S      :  778376719. 000000 
ASCENDI NG_NODE_LONGI TUDE    :  100. 500000 
PERI APSI S_ARGUMENT_ANGLE    :  275. 200000"  

 
  END_OBJECT = TARGET_I NFORMATI ON 
 
  OBJECT = TARGET_REFERENCE_I NFORMATI ON 
    REFERENCE_KEY_I D = " XYZ95"  
  END_OBJECT = TARGET_REFERENCE_I NFORMATI ON 
 
END_OBJECT = TARGET 
END 
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B.38 TARGET_INFORMATION 
The TARGET_INFORMATION object, a sub-object of the TARGET catalog object, provides 
physical and dynamic parameters of the target. 
 

B.38.1 Required Keywords 
 
1. ORBIT_DIRECTION 
2. PRIMARY_BODY_NAME 
3. ROTATION_DIRECTION 
4. TARGET_DESC 
5. TARGET_TYPE 
 

B.38.2 Optional Keywords 
 
None 
 

B.38.3 Required Objects 
 
None 
 

B.38.4 Optional Objects 
 
None 
 

B.38.5 Example 
 
See the example for the TARGET object in Section B.36.5. 
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B.39 TARGET_REFERENCE_INFORMATION 
The TARGET_REFERENCE_INFORMATION object, a sub-object of the TARGET catalog 
object, associates a reference with a target. A separate object must be completed for each 
reference cited within the TARGET catalog object. 
 
A separate REFERENCE catalog object is completed to provide the associated citation for each 
reference. 

B.39.1 Required Keywords 
 
1. REFERENCE_KEY_ID 
 
Note:  If there are no relevant references to cite, the REFERENCE_KEY_ID should have a value 
of "N/A".  
 

B.39.2 Optional Keywords 
 
None 
 

B.39.3 Required Objects 
 
None 
 

B.39.4 Optional Objects 
 
None 
 
 

B.39.5 Usage Notes 
 
NOTE: The following are recommended as the minimum set of information needed to describe a 
target adequately. Additional information may be added as desired. If any of the information not 
be available or is not known then, consult Chapter 17, Usage of N/A, UNK, and NULL. 
 

A_AXI S_RADI US                
B_AXI S_RADI US                
BOND_ALBEDO                  
C_AXI S_RADI US                
FLATTENI NG                   
MAGNETI C_MOMENT              
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MASS                         
MASS_DENSI TY                 
MI NI MUM_SURFACE_TEMPERATURE  
MAXI MUM_SURFACE_TEMPERATURE  
MEAN_SURFACE_TEMPERATURE     
EQUATORI AL_RADI US            
MEAN_RADI US                  
SURFACE_GRAVI TY              
REVOLUTI ON_PERI OD            
POLE_RI GHT_ASCENSI ON         
POLE_DECLI NATI ON             
SI DEREAL_ROTATI ON_PERI OD     
MEAN_SOLAR_DAY               
OBLI QUI TY                    
ORBI TAL_ECCENTRI CI TY         
ORBI TAL_I NCLI NATI ON          
ORBI TAL_SEMI MAJOR_AXI S       
ASCENDI NG_NODE_LONGI TUDE     
PERI APSI S_ARGUMENT_ANGLE     

 

B.39.6 Example 
 
See the example for the TARGET object in Section B.36.5. 
 


