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A Real-time Motion Adaptation Method using Spatial Relationships

between a Virtual Character and Its Surrounding Environment
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Abstract

Recently,
researchers have

movements.

character motion have been used extensively

investigated algorithms of reproducing,

in the entertainment business, and

editing, and simulating mimic human

Also, many recent researches have suggested how a character interacts with its

surrounding environment in terms of motion. Specially, spatial relationships of the environment have

been introduced for adapting and preserving character motion. In this paper, we propose a motion

adaptation technique preserving a spatial property between a virtual character and the configuration

of its surrounding space. Additionally, we report on experimental results of smoothly adapted motions

in various environmental structures with original motions such as walk, jump, and tumbling.
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[1l. Motion Adaptation Method

Fig. 1.

Different configuration of the character’s surrounding
environment (e.g. a changed terrain in the center area),
and an adapted motion to the different condition
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Table 1. Algorithm: our real-time motion adaptation method
using spatial relationships

Iterative motion adaptation procedure

Input  Input motion
Output: Adapted motion

Ddescripor,poims ~ Denvironmem + Dnavigation,path
//Initialization : Estimate relationship descriptor points in the
given environment

Repeat {
for (i=1 to N){
//Calculate with all skeleton joints

Pestimate < X(Wdescriptor,poim * Ddescriptor,poim)
//Estimate joint positions with all
updated descriptor points by user’s
interaction (Wagescriptor_point - Weight among
descriptor points)

Pupdate < d*(pcurrem - pprevious) + 1/2*(pestimate - pcurrent)*1/k
//Estimate updated positions to apply

smoothly adapted motion (d: damping

coefficients, ki constant value)

Prew < Pcurrent + Pupdate
//Approach to the desired joint position
}

Lbone,length <~ X(Ldistance,betweenJoints)
//Estimate bone length with distance by all
joints

if( Loone_tength < threshold) then
Pcorrectin@new < Prew T A Piength
//Correcting length between connected
joints
break;
}
}

return pcorrecting_new
//Result of joint postions for adapted motion
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Fig. 2. Relationship descriptor points for the adapted
character motion(spheres in the terrain)

a7 29 A 9ol Fe 7= FdE JES B =g 4
ol ARgsE S (AE) BdolA kel A oA Aw
g ¥gole EAES ARk %?‘f} %7] relationship

descriptors(d¥ I UASHEDE BF8IGIY 183, 1
2 3& %7 relationship descr1ptors7} ARgALe] 93] Eutol
b WgE Aol wAl FHE Adfelth. 7oA
relationship descriptors® =4 dlo]Eldl4] Yeh}= 7l2lE
of #d9] 321 YIS T FH R st "LEHX“’ AA]
2 AR 8 54 we g8k delte]. dE
A dlolH o] 574 QoA vehd jiA de] 91X E
9] relationship descriptors® AR&sle] F&IThA o}&-3)
2o Aow gFE = 9t

A
7

lo

Py=d;+a; m;+ B it + b, (D

ol7]o| 4 P MEE skeleton jointsEolA Al A9

9xlo)aL, di= A relationship descriptor pointsell 13-}

= A FaAle] dxe Aol Ao A= A A

2 gAEE= 339 et} 12, n, f, b A HEA9
Z}7} relationship descriptor pointsoll 4] 34 &

a4 o] ek HAME (normal vector), B E®E](tangent

vector), ©]&# ¥ (binormal vector)?} 2t}

Fig. 3. Relationship descriptor points modified according
to the change of terrain position(spheres in the terrain)
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Fig. 5. Adapted motions with spatial relationships of the

character’s surrounding environment(e.g.walk, jump,
tumbling motions)

V. Experiment

Fig. 4. Original motions of the character(e.g.walk, jump,
tumbling) and descriptor points placed in the path & Aol A
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Table 2. Results of motion adaptation between the virtual
character and its surrounding environment with the
change of terrain position

: Changg Collision counts
Motion of terrain (Number) Error rate (%)
position

High 5 4.6

Walk Medium 2 3.9

Low 0 2.3

High 3 3.2

Jump Medium 2 2.9

Low 0 2.6

High 7 5.3

Tumbling Medium 3 3.2

Low 2 1.7

V. Results and Discussions
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VI. Conclusions
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