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Abstract The level-of-detail (LoD), which is a method of reducing polygons on mesh, is one of
the most fundamental techniques in real-time rendering. In this paper, we propose a novel
level-of-detail technique applied to the virtual character’'s motion (Motion LoD). The movement of a
virtual character can be defined as the transformation of each joint and it’s relation to the mesh. The
basic idea of the proposed ‘Motion LoD’ method is to reduce number of joints in an articulated figure
and minimize the error between original and simplified motion. For the motion optimization, we propose
an error estimation method and a linear system reconstructed from this error estimation for a fast
optimization. The proposed motion simplification method is effectively useful for motion editing and
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real-time crowd animation.

Key words : Character animation, Crowd animation, Skinning animation, Level-of-detail
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Priority Joint Name Hierarchical Rotational Total Error
L /. . ]

1 RToeONub 0.000 0.000 0.000

2  HeadNub 0.000 0.000 0.000

3 LFingerONub 6.000 0.000 0.000

4  LFinger1Nub ~ 0.000 0.000 0.000

5 RFingerONut 0.000 0.000 0.000

6 RFingerlNut 0.000 0.000 0.000

7 LToeONub 0.000 0.000 0.000

8 LFinger01 0.022 0.000 0.000

9 RFinger01 0.022 0.000 0.000
10 LFingeril 0.040 0.000 0.000
11 RFingerll 0.040 0.000 0.000
12 LFinger0 0.044 0.000 0.000
13 LFinger2 0.073 0.000 0.000
14 RToel 0.083 0.000 0.000
15 RFinger) 0.044 0.000 0.000
16  RFinger2 0.073 0.000 0.000
17 LToel 0.083 0.000 0.000
18  Spine2 2451 0.000 0.000
19 Spine3 2.375 0.000 0.000
20 Head 0.230 0.150 0.034
21 LHand 0272 0.133 0.036
22 Neck 0.338 0.196 0.066
23 LFoot 0.253 0.474 0.120
24 RHand 0.272 0.550 0.150
25 RClavicle 0.849 0.179 0.152
26 RFoot 0.253 0.655 0.166
27 RFoream 0.535 0.685 0.366
28 LClavicle 0.849 0.495 0.420
29 LForearm 0.535 0.880 0471
30 RCalf 0.781 0.650 0.507
31 Spinel 2.532 0.22% 0.579
32 LCalf 0.788 0.756 0.595
33 LThigh 1.186 0.504 0.598
34 RThigh 1.180 0.595 0.702
35 Spine 5.242 0.144 0.753
36 LUpperAm 0.748 2.034 1.521
37 RUpperAm 0.748 2343 1751
38  Pelvis 5.341 2.824 15.083
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Rest pose § animation

Motion
simplification

(% (% 14 joints

QAN ¢

NOR AL

(1t

VPNO VPNO+PD

I8 4 F 407 #dE 749 AYey 4 A o
g A FHH3 dzz VPE gxawe
288 Z3, VPNOE 9Aexte} »woxe
SAld AL3 A7 18]1 VPNO+PDE 93,
ERRAE o83 HAS Fo F B IS
3% Agolth

\

Camera
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Jov: Field of view
d: Distance from camera to human

s: Size of human (3D distance)
H: Screen height (pixel distance)
x: Size of human (pixel distance)
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1000 Characters Animation
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