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The 

SPICE 
Ancillary Information 

System 

... helps scientists and engineers 
plan and analyze 

space science observations 
and 

spacecraft operations 
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SPICE System Functions 

0 The SPICE system1 can help you: 
- Evaluate and visuallize a mission design 
- Plian science observations 
- Analyze science ablservations 
- Correlate science data with those obtained from 

another instrument or another spacecraft 
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The SPICE system is: 

M ulti-mission and mu Iti-disci pl i ne 
Well tested and well documented 
Widely, successfullly d used 
Extensible (expandable to new applications) 
Already ported to most popular computers 
Available to your collleagues in the US.  and 
around the world 
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Some of the projects on which 
SPICE is currently being used 
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Gal i leo 
Mars Global Surveyor 
Deep Space 1 
NEAR 
Stardust 
CassiniIH uygens 
Genesis 
SI RITF 
Mars Odyssey 

0 

0 

0 

0 

0 

0 

0 

Mars Exploration 
Rovers (M'03) 
Mars Express (by ESA) 
Deep Impact 
Contour 
Rosetta (by ESA) 
Mars Recon na issa n ce 
Orbiter 
Messenger 

Restoration of ancillary data from some older missions 
into SPICE formats has also been accomplished. 
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!What Does; SPICE Cost? 
Core development and maintenance are 
supported directly by NASA 
Flight projects and programs pay for 

The Planetary Data System funds 
adaptation, deployment and operations 

archive ingest and post-mission data 
distribution 
It’s generally free to end users: 
- SPICE Toolkit software, documentation and tutorials 
- Kernel files 
- Reasonable consultation 
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Solar System from a SPICE Perspective 
The Macro View 

.All spacecraft, 
pi an e ts , sate I I it es , 
comets, asteroids 
and the sun have 
locations and 
orientations given 
a function of time 

.All natural bodies 
have sizes and 
shapes 

.Earth orientation 
known to high 
precision 

.The locations of 
stars or other sky 
catalog objects ca 
be well integrated 

as 

is 

,n 
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Solar System from a SPICE Perspective 

The Midl-scale View 

Surface normal 
f 

Geometry such as altitude, ground-track latitude and longitude, and lighting 
angles related to surfaces-eitlher “regular” or “irregular”-may be determined. 14 



Solar System from a SPICE 

The location and orientation 
of spacecraft i n s t ru men ts , 
antennas, or other structures 
may be specified using 
SPICE 

The Micro View - I 
Solar Array gimbal locaion with respect 
to h e  spacec r a f t  frame center in the 

spacecraftfrorne, ds2termined from the 
spacecraft mechanical &wings, 

slored in thestructures SPK Ale 
~ 

Mars Orbiter Camera anentallon 
wth respect to the sipacecraft frame, 

determined during calibrahons, 
stcxed in the camera IK and the 
spacecraft Frame Definitions files 

\ 

Perspective 

Solar Array gimbal fraine orientation 
with respect to the spacecraft frame, 
computed from gimbal angles sent 
down in Ihe spacecrd telemetry, 

stored in a Solar Array CKfile 

Mars Orbiler tclsei Aiiilniler orientdial 
wlh resrsect to ------I the macecraft frame \\ I 

Magnetometer Sensor location relative 
to the solar array gimbal in f ie  

sola array gimbal frame: determined 
from mechanical drawings; stored in 

tile s i c  shuctures SPKfiie 

Magnetometer Sensor orientation 
with respect to the solar array frame: 

determined from mechanical drawings; 
stored in the marnetometer IK and the 

spacecraft Frame Definitions files 

determined dur 
in the alfimrter 

I frame orientaton 
will respect to the spacecrd frame 
computed from gimbal angles sent 
down in the spacecraft engineering 

n aAntenna CKfile 

respect to Wie J2C 
HGA Phase center locahon relahve to 
the HGA gimbal in the HGA gimbal 

sentdownin I / ; I frame, determined from macecraft 
I .  I computed on-board and 

mechanical drmmgs, stored in the 
sic structures SPK file 

the spacecraft engineering telemetry, 
%red in u Spacecraft CK file 

Spacecraft posiion and velocity 
relaive to h e  center of Mars in 

the J2000 inertial flame, computed 
as the result of orbit determindon, 

stored in a spacecraft SPK file 

I 

HGA gimbal location with respect to 
the spacecraft frame center in the 
the spacecrdt frame: determined 

from mechanical drawings; stored in 
the sic slructures SPK file 

HGA frame orientahon Lvini respect 
to the HGA gimbal frame; determined 
from spacecraft mechanical drawings; 

stored in Ihe spacecraft Frame 
Definitions file 

Applying SPICE to an Orbiter (MGS) 

15 



Solar System from a SPICE Perspective 

The Micro View - 2 

Position Vectors Frame Or ien ta t ins  

cent,er positions in the mast 
e lbowfmnie relative to  the 
end of t h e  mast 

1 ------- Lef tand right mast cameras 
----/ frames orientation relative 

to  the n a s t  elhow frame 
(Frame Definitions file) 

in  the mast elbow frame 
("rover structures" SPK file] 

I I 

in  the n a s t  shoulder f n m e  

i n  the m s t  torso franie 

Mast elbow franie orientation 
relative t o  the n-tast shoulder frame, 

based on nlastTLMdata 
("mast" GK file) 

relative to the  n-tast torso frame, 
based on nas tTLMda ta  

("mast" GK file) 

Mast torso frame orientation 
relative to  the  rover fmnie, ! based on mastTLMdata 

landing snte in the local frame 

rotatiW3 franie, definedl by 

The location of a lander, path of a rover, and orientation and location of 
lander or rover instruments or structures many be specified using SPICE 16 




