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Foot plant detection based on spectral clustering algorithm
for motion capture data

Liu Xiaoping, Lu Jinting, Xie Wenjun
School of Computer and Information, Hefei University of Technology, Hefei 230009, China

Abstract: Objective It’s hardly to directly detect the foot plants from motion capture data. Many previous works have al-
ready successfully found the foot plant constraints. However, none of these methods is completely automatic without any in-
teraction. In this paper, we present a foot plant detection method based on spectral clustering for motion capture data.
Method First, samples are represented by motion features of performer’s feet. Second, parameters are selected by analyzing
the norms of samples. Finally, foot plants are detected by spectral clustering algorithm. Result After applying on a blend-
ing motion data set, high accuracy rates of foot plant detection are acquired, the accuracy rates of foot plant detection can
reach 98.72% . Conclusion The analysis of experimental results and the comparison with baseline methods demonstrate the
generality and efficiency of our method.

Key words: computer animation; motion capture; motion editing; foot plant detection; spectral clustering
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function on global accuracy rates

h T IEWITEAN [ i Sl s b R TR A Oy 22 (A
r BIE N ST R BR E S 4 o MECRIE T H
PR o FIRLR, Tl w =1 K 6 FE 8
o i 256 5K 30 0 AL B 1) S 50U, B - = 0. 001 Al
o =0. 17 ], 43 Hr e 700 A6 DU 3035 (A A5 2R o

B9 B T4 p BURRERT, 43514 r =0. 001
o =0. 17 PSEPFRERMER 3, AT DLHT & 1) HE R
W, S EEMER L, SRIM, XHAS 2 LA
r=0.001 B PSR ROR LT, N Ry 5250 e 4R h Y

100 |- 00=0.001 O06=0.17
S 98t
g
£ 96 |
94 1 1 1
p=0.1 p=0.2 p=0.3 p=0.4
TR B p

B9 r=0.001 il o =0. 17 B A& R ARG 2 ik
Fig. 9 Comparison of global accuracy rates

when r=0.001 and ¢ =0. 17

35 ANSCOR A BE R A R B SO I HE B R X
FEARUER R0 TTIR AN AR R] , B AP 75 25 18 44 SC
PRI B . 26 1 5026 T p BOR RIS 75 Fh
S0 B ST I T A 23 1) i KA A e /ML, DA K
FI A SCFERR R B bR i 22 . BAR,r =0. 001 I} Jir
SCPFHER R bR UE 2258 o = 0. 17 W /N, B r =
0. 001 ST A+ 1 o 1 3 22 18] 7 B B3 4 /0N, 9 LB
& op HEIN, X — e S4B B B 2 o DT U B SR AR
ARJ5 B r AEN R o 97X 80E shEE
SE A RE R S R B, WF R ) 32 Bl 500 1 38 7 1
BT RAG— 0 o R, R, A SR
HE )3 o TR AR A T 2 BB LA 1 0730 v A o
B RESE o 15 1 5% T 18 500 3800k A0 3 o k2
FERTE S C R

%1 r=0.0017%10=0.17 BRETHEERE

Table 1 Comparison of file accuracy rates when r =0. 001 and ¢ =0. 17

r=0.001 o=0.17
P A SCAEHER /% LSO A SCAFHER % e eiala B
BUME Rk b2 BUME Rk b2
0.1 85.1 100. 00 0. 033 783 84. 81 100. 00 0. 038 27
0.2 90. 33 100. 00 0. 022 245 86. 08 100. 00 0. 033 396
0.3 92.67 100. 00 0.018 853 86. 08 100. 00 0. 032 607
0.4 94.33 100. 00 0.014 467 87. 82 100. 00 0. 028 453
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Table 2 Details of file accuracy rates by our method
S UERA/ %
XS W REEE He JBBRR r =0.0006, r=0.001, r=0.002,
p=0.2,w=1 p=0.3,w=1 p=0.3,w=1
1.01 500 30 BUESH S 100. 00 100. 00 100. 00
201 245 120 IR E I 100. 00 100. 00 100. 00
2_02 370 120 ANHI) B Bk 100. 00 100. 00 100. 00
302 791 24 FAE TS 5 97. 85 99. 30 99.37
3.03 361 24 HLEH 100. 00 100. 00 100. 00
4_02 1000 120 M AT AE 93. 49 94. 59 97.90
5_01 300 60 A e 96. 12 96. 63 92. 82
6_02 316 30 FIR Y ER 98. 42 99. 05 99. 05
7_02 298 24 Wk 96. 81 98. 15 95.13
7_04 744 24 B AT 30 5 98. 86 99. 46 98.99
7_07 336 24 BA 5% Bk 100. 00 100. 00 100. 00
7_09 462 24 595 8 0k 0k s 2 99. 68 100. 00 99. 89
8_03 171 30 2 G A B 3] 95. 61 94. 74 95.03
F3 RABELZFEMEBTENBEHN T ERE
Table 3 Details of file accuracy rates by baseline methods
SSRGS = 1.4 U =1.2 BT LA e BE
;Eﬁ B ik IR SRR PSRN IR SO,
MRS % R/ % BRI R % B % R %
1.01 ek 87.5 82.1 87.5 1.81 0.16 97. 1 100 100
201 SNZEH 100 87.6 100 0.68 0.2 100 100 100
2_02  ZSHII H bk 100 97.3 100 1.31 0.46 97.8 100 100
302 [ERIRE 92.7 99.3 99. 4 0.78 0.77 95.2 99. 8 97.
3,03 HLIZH 100 98.2 98.3 0.45 1.85 100 99.9 100
402 AT 81.9 79.1 87.8 0.62 0.42 76.2 97.3 88.
501 BruiitsE 85.3 69. 5 87 1.11 0.6 85.2 82 91
6_02 FTHLIRER 42.1 97 46.2 3.15 0.67 71.5 97.9 86
702 BRErg s 83.7 97.8 96. 8 0.4 0.72 90. 1 99.5 96
704 WEATE B 95. 8 95 95.8 1.75 0.56 96.9 98.5 98
707 AR 98. 8 84.7 100 0.64 0.89 99. 6 91.7 100
7_09 B i Bk wk w2k 100 99.8 100 0.72 1.23 99.7 99.5 100
8_03 Z&JG A6t} 89.5 98.5 100 1.45 0.72 87. 1 100 100
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Fig. 10 Foot plant detection results showed on foot end-effectors’” height trajectories
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