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1 Intr oduction

During theproductionof animationsequencesmostrenderingsys-
temsstoreeachframein ametafile.Thesefilesmaybestoredondisk
for sometimebeforebeingprocessedby arender-farm,consuming
considerableamountsof storagespace.Thoughtheindividualfiles
aretypically compressed,it is proposedherethatsignificantaddi-
tionalcompressionmaybeobtainedby consideringthesimilarities
betweeneachframeof animation.

Within a typical shot,certainobjectsremainstaticor changein
only a limited fashion,while otherschangemoreradically. Only
thoseelementswhich changeneedbe recorded. This canbe ex-
ploited within an existing productionpipeline,andhencestorage
requirementsreduced.

Thoughwewill specificallyconsidertheRenderManASCII RIB
format,theresultsmayalsobeappliedto Mantra’s ifd files,Mental
Ray’s MI files or theBinaryRIB file format.

2 Generating Diff ’s

RIB filesaresimplyASCII text containingcommandstospecifythe
camerasetupandgeometryof thescene.To compressa sequence
of thesefiles we needto derive a nearminimal setof changesthat
mustbe madeto the text describingone frameto convert it to a
second.While this is anon-trivial task,it hasbeenwell researched,
andin fact all Unix machinesareshippedwith a utility to perform
suchacalculation:“dif f ”.

Thegenerationof differences(diff ’s)requiresCPUtimecompa-
rablewith othercompressionmethods,but diff ’scanbeexpanded,
with nosignificantmemoryor CPUoverhead.Thisdecompression
maybeintegratedintoanalfredscriptallowing thecompressedfiles
to beexpandedby therenderfarmasrequired.

We choseto constructdiff ’s with respectto a singlereference
frame. Thoughthe resultsmay have beenimproved slightly by
usingmultiplereferenceframes,or by definingeachframein terms
of its predecessorthe complexity, and fragility this would have
broughtto thesystemwasdeemedunacceptable.

3 Results

For testpurposes,asimplescenewasbuilt, containingtworelatively
detailedpolygonalmodels.Thesemodelswherethenanimatedin
anumberof ways,andtheaveragesizeof theperframedifferences
is shown in figure1.

Thescenewasfirst animatedby moving thecamera,andapply-
ingtransformationssuchasrotation,andtranslationto theobjects.In
suchasimplecase,thediff ’sfrom oneframeto thenext arenegligi-
bly small.Thoughthemodelsmaybecomplex, they arestoredonly
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Figure1: CompressedFile Sizes

oncein thereferenceframe,andsubsequentframesrecordonly the
transformationcommands.

In a practicalsituationsomeobjectswould be deforming. To
simulatethe worst casescenario,every point was displacedran-
domly at eachframe. Even in this casecompressionof 30%was
achieved,asthetopologyof theobjectsremainsunchanged.

To representamoretypicalcase50%of thepointsin eachobject
wereanimated,and50%left unmoved. Dif f successfullyseparated
the two setsof points,resultingin compressionof approximately
two thirds.

Thoughdiff compressionfairs lesswell when objectsare de-
forming, it is thesecasesin which texturecoordinatesor reference
geometryis often used. Adding texture coordinatesto the scene
significantlyincreasedthesizeof thestandardfile, but hadvirtually
no effecton thediff ’s.

For comparison,thescenewasalsocompressedwith gzip. For
the morerealistic testcases,gzip anddiff compressionproduced
similar results. More significantly the two methodswere found
to be orthogonal– diff ’s could be further compressedusinggzip,
resultingin a file typically oneeighthof its originalsize.

Whenappliedto RIB filesfrom productionsequences,theresults
werefoundto bevariable,but broadlyin line with thoseproduced
by thesetestcases.


