
Mark Stasiuk, co-owner and CG super-
visor at Fusion CI Studios, knows the 

substance well, especially in its digital form. 
For the past several years, Stasiuk has created scripts for 

generating realistic CG water in a number of fi lms, includ-
ing � e Guardian and � e Curious Case of Benjamin Button. 
From turbulent oceans, to churning seas, to authentic-look-
ing splashes and waves interacting with real-world or digi-
tal objects, Stasiuk and his crew seemingly have done it all. 
Recently, they even turned computer-generated water into 
various forms.

On the surface, this shape-shifting of water from a believ-
able-looking fl uid into unbelievable objects may seem out of 
sync with what Fusion CI is usually tasked to do. However, 
when examined at a deeper level, the connection becomes 

clear. Again, the group had to develop unique fl uid-morph-
ing technology that would enable them to manipulate water 
to achieve very specifi c action.

� e simulation was for the New Zealand creative agency 
Sugar and its client, Fonterra, which was introducing a new 
brand of “smart” water called Whole. � e concept called for 
the Whole brand of water to rise into the air and transform it-
self into the various shapes. “� ey wanted the water to be the 
star and tell the story—that the water was special and imbued 
with intelligence and a life of its own,” explains Stasiuk. 

� e agency, along with New Zealand VFX house Depart-
ment of Motion Graphics (DMG), formulated storyboards 
for the 30-second, all-CG commercial showing the various 
shapes, “but they didn’t have a clear idea of how the water 
would behave and move from shape to shape,” says Stasiuk. 
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“� e conceptual idea was that the water would move sort of 
like a swarm of bees, with intelligence but with a life of its 
own.” Sugar and DMG also wanted the water to transition 
directly from one form to another.

It didn’t take long for DMG to realize that it was looking 
at a project that involved some diffi  cult water eff ects. “From 
the moment we fi rst laid eyes on the storyboard, we knew 
this was going to be one of the most challenging projects we 
had ever undertaken,” says Linds Redding, creative director 
at DMG. “If we had grasped at the time just how challeng-
ing it was, we might well have thought twice about saying 
‘yes’ with such unseemly haste. From the outset, we realized 
we were going to need some specialist help.” 

� at is when Fusion CI became involved. � e company 
is well versed in making advanced fl uid simulations, and to 
do so, it creates a lot of custom tools for specialty jobs that 
require more than out-of-the-box solutions. Approximately 
60 to 70 percent of the time, clients approach the fi rm to 
work on “really hard stuff —the simulations that are tricky,” 
says Stasiuk. 

Water Work
Indeed, CG fl uids remain among the most diffi  cult eff ects 
for which to achieve natural looks and behaviors. In this in-
stance, the crew needed to push the simulation even further 
by morphing the water into specifi c shapes. 

� e commercial begins with a puddle of CG water, be-
fore the fl uid springs to life into the fi rst shape. From there, 
the project involves one continuous, 30-second, 650-frame 
shot, done in a single, complex fl uid simulation within 
Next Limit’s RealFlow. 

“Fluid looks most realistic and fl uid-like when it is in its 

natural forms—droplets, puddles, streams, splashes,” says 
Stasiuk. “When you push fl uid into a specifi c geometric 
shape, you’re forcing it to perform unnaturally, while still 
demanding that it look like fl uid. As the fl uid transforms 
toward a highly detailed shape, you have to sculpt its mo-
tion so that its behavior looks and performs naturally.”

In addition, says Stasiuk, you have to make sure that only 
the exact quantity of fl uid that will fi t on the surface of the 
geometry is attracted to the surface. “If you add too much 
fl uid or distribute it badly, it will turn into a giant glob, and 
you won’t see the details of the object,” he notes. “And once 
[the water] is on the shape, you don’t want it to look like a 
static ice sculpture, so you have to develop ways of making 
the fl uid continue to move even as a still object, creating 
the illusion of fl uid without destroying the details of the 
geometry. It’s tricky.”

Tricky, yes; impossible, no. And the good news was that 
Stasiuk did not have to develop the tools needed from 
scratch. Fusion CI already had a proof-of-concept tool that 
could form a single shape, something basic, that the facility 
had built for a previous project. “It was something we could 
use, but when we got further into this work, we completely 
rebuilt the tool because the project required so many diff er-
ent eff ects and controls. So we ripped [the code] apart and 
started again.”

During R&D, the group developed a proprietary fl uid-
morphing technology scripted through Python. Stasiuk 
provides the following before-and-after comparison of the 
fl uid-shaping tools: � e original proof-of-concept tool con-
tained 250 lines of code; at the end of this project, the tool 
contained approximately 1700 lines of code. And all that 
code formed a proprietary plug-in to RealFlow. 
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Fusion CI Studios created a unique fl uid-simulation plug-in 
tool to RealFlow for work on a television spot, whereby the 
water evolves into various recognizable shapes. 
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Fusion CI worked in concert with DMG, 
which did all the camera animations and 
renderings. DMG provided Stasiuk and his 
group with the geometry for all the forms 
that the water had to assume—a brain, a 
water bottle, a bridge, and a bunch of ba-
nanas—which was done in Maxon’s Cin-
ema 4D. The Fusion CI team then used 
Autodesk’s Maya to massage that geometry 
as the underlying shapes for the fluids.

Fusion CI output the DMG animated 
shapes as OBJ files, then imported the in-
formation into Maya, simplifying the data 
and using the modeling tools in Maya to ad-
just the geometry so the simulations would 
run more efficiently. Next, the team output 
those results to the RealFlow format.

The last step, and the most crucial one, 
involved applying the proprietary tools 
to drive the simulations within RealFlow. 
“Over the years we have amassed a big li-
brary of all these tools that do all kinds of 
different fluid-effects phenomena. So when 
someone comes to us, we can usually think 
back and adapt something we have done 
before,” explains Stasiuk. Because of this, 
Fusion CI can spend less time on R&D 
for a project than it would starting from 
scratch. For the Whole water commercial, 
the team spent about six weeks develop-
ing the technology, and then another two 
weeks to run the sims and finish the job. 

In the application, the water had to look 
and behave like real water, but at the same 
time, it had to form sharply defined shapes 
with a lot of detail. And, the water had to 
hold the shapes so the viewer could iden-
tify the form. “For example, the water had 
to form this very detailed brain shape, but 
at the same time, we had to maintain the il-
lusion that it was water forming this thing. 
If you get all the particles to glom onto the 
shape and stick and stay, it looks like an ice 
sculpture. It starts to look like geometry.”

Using the earlier version of the tool, that’s 
exactly what happened: The plug-in formed 
the shapes very clearly, Stasiuk says, but the 
substance didn’t look like water anymore. It 

looked like an ice sculpture. The trick, he 
says, was to get the water to slosh around 
a bit while it formed the shapes, and then 
keep rippling, moving, and dripping. To 
this end, it had to have constant bits of wa-
ter that dripped off. That extra water was 
generated with the rest of the water but 
would be allowed to drop off the shapes.

“Having the water form a shape but still 
behave like water is sort of paradoxical,” 
says Stasiuk.

Finishing Up
When Fusion CI was done with the simu-
lation, it transferred the data to DMG in 
New Zealand via FTP, a process that took 
a few days in itself. “The data is huge,” Sta-
siuk says. While the end result is one long, 
continuous sim, the work actually entailed 
a number of versions of the simulations, 
each taking an average of three days to run 
on 64-bit Windows XP machines with 
eight cores and 16gb of RAM. 

Fusion CI created the data for each 
sim, establishing the particular behavior. 
The particle files were then meshed dur-
ing a post process. The sim resulted in 
approximately 600,000 particles, while 
the mesh contained between three mil-
lion and five million polygons, depend-
ing on what was occurring in the shot. 
Fusion sent these meshes to DMG, to 
complete the commercial. 

Stasiuk’s group compressed the 650 
frames of data for each simulation down 
to 25gb, and then sent that via FTP to the 
visual effects facility—a process that took 
two days. After receipt, DMG imported 
the meshes into its Cinema 4D renderer. 

“DMG was great to work with,” says 
Stasiuk. “They gave us the time and cre-
ative space we needed to make the fluids 
work, and had brilliant ideas on how to get 
the most out of the water. On top of that, 
their camera work and lighting made the 
water look fabulous.”

While the team at Fusion CI is no new-
comer when it comes to fluid simulation, 

Stasiuk notes that this application was 
unique in a number of ways. He points out 
that the company is often asked to do ei-
ther accent types or environmental types of 
fluid effects. He points out the differences: 
Accent effects are like characters having a 
fight, wherein the character splashes the 
other with a pan of oil, for instance, and 
his group does the oil as an accent add-in 
effect. An example of an environmental ef-
fect would be a helicopter flying over an 
ocean, and that ocean is part of the back-
ground’s natural environment. 

“However, this was a highly art-direct-
ed hero effect that was the entire visual for 
the entire commercial. It’s not like it in-
volved a little splash here or there behind 

a character,” Stasiuk says. “It was the char-
acter, and the only character in the whole 
commercial. There was a lot to do, but 
you don’t get these opportunities often 
where your effect is the only thing hap-
pening in the spot.”

All the work Fusion CI did for this ap-
plication paid off quickly. The day after 
the studio delivered the Fonterra simula-
tions, it received a call for work on a music 
video wherein dancers turned into water. 
In less than two weeks, Fusion CI was able 
to adapt the tools from the earlier job and 
produce five shots for the video. Again, let-
ting their creativity flow.  n

Karen Moltenbrey is the chief editor for Computer 
Graphics World.

Mark Stasiuk from Fusion CI scripted the 
fluid-morphing technology used in the Whole 
water commercial through Python. 

Fluid Simulation n  n  n  n



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[PDF/X-1a:2001]'] Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug true
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 20
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


