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Human Motion Data Acquiring and Analyzing Method for
Humanoid Robot Motion Designing
ZHANG Li-Ge'  BI Shu-Sheng!  GAO Jin-Lei!
Abstract The methods of human motion data acquiring and analyzing for humanoid robot based on human motion

capture are presented in this paper. Firstly, human motion data are obtained through a motion capture system, and the
data of simplified human-humanoid model are outputted using motion redirection technique. Secondly, inverse kinematic
solving method of humanoid robot based on human motion data is presented, and the joint angle of humanoid robot is
obtained. Thirdly, motion trajectory adapting to humanoid robot is obtained after kinematic constraints and stability
adjustment. Finally, the effectiveness of the proposed method is illustrated by simulations and experiments of Chinese

Kungfu “sword” using a 32 DOF (Degree of freedom) humanoid robot.

Key words
kinematics solving

NAT A BB AN HLae N RE8 BN K — R 2
RIGHEE, A XHE, A fese iy AP R ARk ek
BN R dir. (HE, 0T AR AR3)
5, W NREERNVA T I8 80 5%, RN L83 it s
FEIF SR A 32 Bl I () 5 V804 4 5 sl A v o HE E A
K, 18y R b AN 2%, i S IR, i FLA I
HMELUSR M, FLRToMk, nTRAEPEARZE . JE 1K L8R A,
PR T T NARIZ BB 1005 AP NS E BTy
. HT, RRO5E SR SEBLIT ALas AR 2830
EBOF AT B

BB L — IE E Br b2 N OB BOR,
FORT R a4 AUk RE LT . R
SRR AT A B VL AR AR A R A
ER R R, ISl R BOR H A sE R, AR TS
FIACR B, FCAY Vi ool . ) -t 1\ 2L
ar NI, TR IEAT HLAs NI BRI . B8 AF
ANHLTRE 225 07 WA 5T, TEIAET ANLE N B 2%
SRR 5, ARELH TR R N A A

Wk H 2008-10-24 ¢ HIW 2009-07-28

Manuscript received October 24, 2008; accepted July 28, 2009

HEHB LT A SR (NCET-06-0165) #8)

Supported by Program for New Century Excellent Talents in
University (NCET-06-0165)

1. U TR AN NIFFERT JEat 100191
1. Robotics Institute, Beihang University, Beijing 100191

Humanoid robot, motion capture, simplified human-humanoid model, data acquiring and analyzing, inverse

Takano 25131 42 Hy T 38 3 4/ $2 21 0 AR B 1y
TERF 5 R AT SIE R K 43 SRR S5 AHLA%
NBIMEA R, 1 3 as i s 2 (1) 77 Kim
M SE A EGE S, BRHT R AR
BB ER R Tk, N LT ik Bewe A5 A ML 4%
N 5 AR i A0 ALL K32 3. Nakazawa, 2556
S et SN IN YN NS (S5 P S ek N1
NBER 5, WFHE 7 10 shE R 32 R 4k 3R
ANIZZ)), AR Is B VERFIE BEAT 23 fift, e & A 1Al
AP N5 9z KAK S VE I J7 . Yamane 25781 i
P NARIE sh s, I T AN AP &)
D240 LR E T N A4z sh Bl 4 APLES N 42 54 30
YEBETE 71k, Pollard 2500 T8 o 41l 1 18 B2 (1) SR 1 5
1, P T2 LEs NI ST Is shya il | 1250 E 45
PIRELR 38, SEIL T 05 AHLAS N 2 5 1 SRR R .
Nakaoka %5101 $5 H T —Ffuii 1ok A A () S EE
Sk, $EBOERERI GRS, PASEAE B AHL2S
NaWVEW Tk, AE3Cik [12—13] R EE R H T3 T
B RGN0 AMLE N B E Bt vk, o] LsE
I NARIZ SR A AL #s N BHAE.

fE_ LR IET NKIZ Sl e KA ANLES A 3)
ERIEH, RIS TAE B AR RIS B $E 4L
P& 5 i NHL2S AL (132 Bl 24 T RC RN B g 24 DS RE



108 H ) (4 i E{: 36 4
1
3 A
55 e N
TR '111)1 3 I
22,1 A Rz
L 24 w &
) 26 é ’ﬁ(
/ s I
2 2 P 5
30 a1 H
\ 33
: %,
h 34
4 363g
NKIB S R A R AT

K1 Akizsh s fe il i

Fig.1 Process of human motion data acquiring
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Fig.2 Simplied human-humanoid model and

the skeleton structure
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HIERARCHY
ROOT Hips
OFFSET 000 000  0.00
CHANNELS 6 Xposition Y position Zposition Zrotation Xrotation Yrotation
JOINT Chest
OFFSET 0000000 6275751 0.000000
CHANNELS 3 Zrotation Xrofation Yrotation
JOINT Neck
OFFSET 0.000000 14296947 0.000000
CHANNELS 3 Zrotation Xrofation Yrotation
(a) BVH SCH# s — o)
(a) First part of BVH file
MOTION
Frames: 2
Fra 0.04166667
~9.533684 4.447926 —0.566564 ~7.757381 ~1.735414 89.207932 9.763572
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12520144 -1.653632 2.688550 4545600 0.206320 8.031574
13.837914 -28922058  2.077955 -9.176716 7.166249 -5.170825

(b) BVH SCHF#dla 55— H 50
(b) Second part of BVH file
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Fig.4 Local coordinates of simplied

human-humanoid model
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Fig.5 Sketch map of humanoid robot arm’s DOF
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Table 2 Parameters of humanoid robot
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