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In this paper, Intended for tropical fish, we propose a life-like animation system that focuses on intermittency and diversity of 
motion. In this system, with reference to the physiological ecology of fish, we have constructed a fish virtual model to 
incorporate such relationship frequency of the caudal and swimming speed, the structure and biological characteristics of the fish 
in fact, to control stochastic two-stage. Generate a sudden motion in the selection process works, creating a diversity of 
movement by controlling the parameters of the motion generation process. In the evaluation experiment, we confirmed that the 
sense of life is enhanced by the combination of two attributes of intermittency and diversity. 
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Figure 1� Movement trace of the Sapphire devil. 
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Figure 2� Spectrum analysis of the movement trace of the  

Sapphire devil. 
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Figure 3� Acceleration distribution of the Sapphire devil. 
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Figure 4� Two-stage stochastic model at generating motions. 
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Figure 5A� Motion Modules selection model. 

ċ 5B� łƞǲ7á�_s� 

Fig.5B� Coordinates and Force Vector. 
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Figure 6� Virtual Fish Model. 

 

ǭ&QPʁ 

� ! = !! !!!
! ! (12) 

� !!=Ũá¾Żʀ!=ƨ<ĤŁʀ!=ɷ<Ɉ&ʀ!=ɷ<­
ȚɬǢ6�Pʁ!®ė<Ä=ʀy���l7(5ĠŻT�
�PʁŨá=ʀ�ɋɍãƀü<Ũá!!7�ɋɍãƀü<Ũ
á!!< 2 3TÂÙ:Ȩǭ*PʁƉŋ:!�M@!T®�<
M�:ƈſ*Pʁ 

� ! ! + ∆! = ! ! − !(!) ∙ !!∆!� ɾ!! ≤ 1ɿ (13) 

� ! ! + ∆! = ! ! −!(!) ∙ !!∆!� ɾ!! ≤ 1ɿ (14) 

3.3.3 ;\!�"&$ 

� ıȒ�g���6=ʀ�ɋɍãTǾŬ(M�7*Pʁ(

/�25ʀɈŁ!:ɢ(5=Ũá!! = 07(ʀȥɈŁ!:ɢ
(5=Ũá!!TȨǭ*PʁƉŋ:ȏƹƴɈ�g���7ú
Ɯ:!�M@!Tƈſ*Pʁ 

3.3.4 Lb!�"&$ 

� ƴɈ�g���6=ʀśċǐ9ȏƹƴɈMOJŅ�ƴɈ

TȖ�ʁŨá!!ʀ!!=ƢŃ6Ȩǭ&QPʁ 

� !! = !! ∙ !! !!!
! ! (15) 

� !! = !! ∙ !! !!!
! ! (16) 

� 9�ʀƴɈ<Ãǁ!!ʀ!!=y���l7(5ĠŻT��
Pʁ 

4. )=����"!�$
HA  

� 3 ǧ6ɄC/��f��ǆŢƬTÚǇ(5ȏŊǐ:ã 

ƺļɷT3 P/I:=ʀ¯ŚƨƝÒ6ĔTǕȢ(5ɓ"

P98<ĎƎƠȍ�őȞ79Pʁċ 6:¯Ś}Wof��

r�<ĎƎƛŢTǙ*ʁƎfhq�=ʀÏáį�N�ɡ< 3  

加速� 巡航�

自然
減速� 減速�

z

y

x

r
F(r, �, �)

�

�

物理的制約視知覚 平衡感覚

仮想感覚記憶層

モーション生成層

仮想アクチュエータ層

並進運動 回転運動

2段階確率モデル

モーションモジュールの
確率的選択

モーションパラメータの
確率的選択

2種類の
遊泳法

姿勢制御
バイアス

尾鰭の振動

各種パラ
メータ

Vol.2013-CG-150 No.1
2013/2/18



řďÕǄğ³ǖǣďÿ 
IPSJ SIG Technical Report 

 

 

�2013 Information Processing Society of Japan 5 
 

 
ċ 7� ��hi�mX< CG�r� 

Figure 7� The CG model of Sapphire devil. 
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Figure 8� Sapphire devils swim toward baits. 
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Table 2� Property of each generated animation. 
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Figure 9� Average score and standard deviation 

rating scale on creature-ness. 
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Figure 10� Spectrum analysis of the movement trace 

in CG simulation.  
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Table 4� Results of t-test about question 1. 
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生き物らしい 突発性 多様性 緩急がある 個性がある 複雑 単純 自然 規則的 予測できない 意図がある 自ら判断している 受動的 能動的
生き物らしい 1

突発性 0.868803058 1

多様性 0.967638141 0.782181739 1

緩急がある 0.637984472 0.935146628 0.518284304 1

個性がある 0.974257059 0.948007533 0.939344162 0.775911824 1

複雑 0.987125266 0.780946669 0.982416196 0.509200796 0.933701866 1

単純 -0.958481688 -0.695317329 -0.945636579 -0.400439801 -0.870750761 -0.986483779 1

自然 0.579496642 0.227682816 0.75920897 -0.080500057 0.505971594 0.682134127 -0.671001809 1

規則的 -0.881487868 -0.540347832 -0.878922592 -0.216674819 -0.753703139 -0.935644783 0.979455905 -0.690156603 1

予測できない 0.993845703 0.896576535 0.934091817 0.688743349 0.973723971 0.96715242 -0.939808633 0.48614183 -0.856629497 1

意図がある 0.933657861 0.970379042 0.830271645 0.848764679 0.960824144 0.865522574 -0.816003605 0.268093401 -0.696283675 0.963350799 1

自ら判断している 0.99056835 0.871184415 0.986166043 0.643434902 0.982106948 0.979935147 -0.934641942 0.642659558 -0.84654523 0.973949955 0.910365217 1

受動的 -0.96635308 -0.896316921 -0.97288447 -0.696228177 -0.98652031 -0.945400285 0.879331802 -0.633174096 0.770881094 -0.947738221 -0.902760284 -0.990853362 1

能動的 0.965953161 0.795973127 0.999312709 0.540153468 0.945944727 0.976806692 -0.934124014 0.753302941 -0.860839979 0.932662905 0.835361584 0.987937121 -0.979520572 1
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