
 
 

Figure 1 Frames from “Monkey Turn”
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1. Introduction 
“Monkey Turn” is a cartoon TV program in Japan 

weekly-aired since January 2004. The highlights of this 
cartoon animation are dynamic motorboat race scenes, 
which are achieved by hybrid use of 3D CG and 
hand-drawn objects. This sketch describes the workflow, 
CG software plug-ins and script tools specialized for 
efficiently making the animation program under restricted 
time and work force. 

 
2. Background 
The original work of "Monkey Turn" is a popular 

Japanese comic, which features dynamic motorboat race 
scenes. We are involved in the project of making the 
weekly-aired cartoon TV program based on this work and 
engaged in creating the race scenes by merging 3D CG and 
hand-drawn animation.  
About one-third of the cartoon animation is occupied by 

the motorboat race scenes, where a variety of dynamic 
water waves, splashes, and wakes are required. Such 
dynamic expressions are very hard to get in a traditional 
hand-drawn way. Our challenge is therefore to create these 
effects by adding 3D CG so efficiently that the TV program 
of high quality can be aired weekly. 
In order to make this possible, we introduced the 

workflow, in which traditional animators and CG creators 
can work independently from each other without undue 
delay. We then developed the semi-automatic animation 
tools for generating the dynamic wave expressions.    

 
3. The workflow 
As shown in Figure 2, CG operations in a traditional 

workflow start after the storyboard is completed. However 
we had to make all of the CG cuts, under very restricted 
budget and time. Therefore we decided to create the whole 
race, rather than cut-by-cut animations, based on the 
scenario and original comic, in advance of the storyboard’s 
completion. When the storyboard comes up, our CG 
creators can concentrate mainly on the camera control for 
the animated scene. In addition, if we want some parts of 
the dynamic scene to be changed, such as the amount of 
splashes from a motorboat in the scene, we can modify the 
wave dynamics by using the 3D CG tools described next. 
 
4. Semi-automatic animation tools 
In order to efficiently harmonize 3D CG and cel animation, 

we developed several original software tools, as shown in 
Table 1. In making the “initial” motorboat race, we use 
BRAT, which allows us to animate 6 motorboats in the race, 
by giving the speed and trajectory for each motorboat. The 
particle effects are then added by the other tools in Table 1. 
The controller in Figure 2 actually consists of BRAT, 
noiseMaker, and splashMaker, which are used for manually 
controlling the particle dynamics to get a better result when 
needed.  

 
 Name Description 
1 BRAT 

(Boat Racing Animation 
Tool) 

Creating motorboats race animation. 
Boat attributes and trajectories are input (3dsmax 
script) 

2 noiseMaker Creating boat oscillation animations, such as 
up-and-down vibrations. (3dsmax script) 

3 splashMaker Creating animation of splashes, waves, and 
wakes. (3dsmax script) 

4 AnimatingTexture Assigning billboard texture according to particle 
age. Texture files are input. (3dsmax plug-in) 

5 ParticleWithAT Facing free particle system, using 
AnimatingTexture for instance object, such as a 
sphere (3dsmax plug-in) 

Table 1 In-house software tools 
5. Results and Conclusion 
Based on the methodology described above and with the 

twenty 3D CG staffs, we could efficiently make this TV 
animation series for 26 rounds (10-min CG cuts per round). 
Because of this success, the period of airing the TV 
program is extended until the end of this year. 
We are further developing in-house software tools, in 

order to make this workflow applicable to other projects. 

 

General workflow

Our workflow

Scenario 
3D CG 

Composite

Each cut “Initial” 
whole race

3D CG 

Fine-tuning 

Cel 
animation 

Apply 
 
CG Tools 
 (BRAT, noisemaker, splashMaker) 

Controller 

Storyboard

Figure 2 Workflow comparison 

Scenario CompositeCel 
animation Storyboard

*e-mail:{satoruy, kondo, uchibori, anjyo}@olm.co.jp 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


