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Dynamic Gesture Detection and Classification

WANG Han-Jie, CHAI Xiu-Juan, CHEN Xi-Lin

(Key Laboratory of Intelligent Information Processing of the Chinese Academy of Sciences (Institute of Computing Technology, The
Chinese Academy of Sciences), Beijing 100190, China)

Abstract:  This paper proposes a framework of gesture detection and classification in continuous sequence data. The goal of detection is
to determine the start and end frame of a gesture in the continuous sequence. The detection method using multi-modal features ensures the
robustness and high accuracy. To classify the detected gestures represented by covariance matrices, a distance measurement on Grassmann
manifold is presented to strengthen the discriminative power. The framework is evaluated on ChaLearn Multimodal Gesture dataset 2013
and achieves high accuracy. Both Recall and Precision are higher than 93%.

Key words: gesture detection and classification; covariance matrices; Grassmann manifold

Z) A& T H(dynamic gesture) H H AE3% T N 5 N 1) F 8 A VA 38 J7 2, 1 — A R AT R0 A S 5 Ll
W SRR R, Bh A TR 1) T T A A2 3 A i T B [ B A4 AN Jall 20k il BB R AT Dy A T A
SAE S SRR AU 11 T A 00 DA 400 3 R LA R AE () T 34k i 4y 26121,

T 3R U 11 = AT 55 2 10 5 WA v 4% T 5100 JF 4 B 45 K Elmezain %5 A PVR T 7 /R 1] R A5 2 (hidden
Markov models, ] 7k HMMs), i i 7 55 5 SOk e A58 3 U v ok SE I 0 R h i 10 RT3 & AFBbL
(conditional random field,fAjFK CRF)th 4 N F T~ 3% S AR AT Hh T A R0 AS D014 i A ¢ 3 A S (K )32 I FH A 658
T, R P SR E R T 4 L P T S L 1 T A . W 25 N PHR I Kinect SRAEITETT . I BEATR (4]
AT Y IRVRFAE KA 5 R 08 T AR S SRR T IR TR A RN 45 SR AR SCI VBRI A5 B IR B ER . B
AR AR T — R gl &5 SRR A5 B 10 B s T 3R I vk

* B H: FH R BRRHER4(61472398); it K IE & LRETISEE ST H (2013SY54A1303)
Foundation item: National Natural Science Foundation of China (61472398); Advanced Space Medico-Engineering Research
Project of China (2013SY54A1303)
WA A): 2015-06-01; SR FH i [A]: 2016-01-05



IRK FAHEFHENE L 59

16T SARFAE R TR A 43 2 5 T Hadfield 45 A3 0 #EHUR &5 {455 (local binary pattern, i Ff LBP)FFE"!
FARBBTTT . fasks X 3 AETHIEBT 95%LL iR B Liwicki 25 A B B 5 1 B 5 1575
(histograms of oriented gradients, i #k HOG)FFIE K ik T L. Br T T BLLAAM, bR (i A8 sl 2 SO T34 (1 22
HFHE. Wang 25 NPV T35 1B 20 5000 = i AR R B AR A0SR IR AR B BIAE. T E nke s 1 U0 T 34 A
SCANAN R HUAE— iy 42 £ 2% 8] 0T 2R B9 R A AN T B IR R 1 HOG FRFAEAE 29 40050 R AL, 38 £ VB3 (R A R 30 900
2 ¥ (mel-frequency cepstral coefficient, i X MFCC)/F Jy & SHFAE. 3 77 25 55 k4 (covariance matrix) ¥ H] 2K A T
T8 53 2 FE T It 2 R R T A R AT 4 5 2 10 1R AH S P W T 2 R A 2 T 1 B 200 o 8 SCAE R 2 i B b HL Ak
T, B 2 G b R — R e — AN AL S 43 5 B BR A TR AT AR XORE R AT RS TR et 5 ) N R 2
PR 1L, AR SCHA) 3 — ol B o i8] 975 1190 6 7R, R AE. Grassmann Hit JE 1 @ SCPAS 7 25 18] 2 1] 19 i 5.

ARILH 1 WA BAEE G )T B 5955 2 WA HTFBAE Grassmann i JE L EABEFN 42558 3
FIIE ARSI e A A 1.

1 #LSRR & B F B A

T AR W AR 48 7 1 252 IR A A0 Hh 0 S T 300 T L 0 5 SRR R A 1 s 23l A 8 A T AN TR AGE 1R T2 34 1)
Har I, A % de S PR i &5 SR R
1.1 ETFHREEFHEN

ST B 1A T A 0 A A A (1 2 7 O W T 4 R A P A A TR AR T N 2 R
ARV Doy 327~ S350 20 JEEH (K BE 125, 00 ] 1(a) T 78 Dipgng 32715 k38 B XUF 0 d5z i {07 B 140 0 293K Y
MEEE I LLAE A » R

7= Dyt | Deopier (1)

W r KT B thre, W) 25 MR A 78 S T 389 S 2 WA 78 O R RS2t AH it T 32 1) — 28 ST/ )
VB AR ER O TR B 23 30 2 Bl A o bt 0 0l D A7 8 SO T3 I 1(b) ()T 72, 48 0 Sk SR R UL T I i 118 A
BEEMINA 2 TH

(a) (®) (©)
Fig.1 The visual based detection and the failure cases
P T R AL 0 AR AR U0 2 P A 51
1.2 BT HFHpFHEN
RS PR 558 AR 1T T 4311 T SR PSR S I AR 7 10 b 040 25ms 19 4510 155
HH SR 110 LIS i O AT L O A R D, 25 SRR A A Bt 1B 2 v BT ) o e P ) AR I
58 CREBLIK T AR (18] 2 PR J7 (0 % TSR Z) M G5 R (18] 2 0T 7 10 8 TR ), 3K 28 BOBE AR SR U SR AR, — 488
B b Bl TR .



60 Journal of Software #4343k Vol.27, Supplement (2), December 2016

30t

20t
1

9
qm

=10t
| |
| | |

=
153 i
]
I I
I I
Ll Al 1 Ll

0 10 20 30 40 50 60
I 1R)

(
|
|
|

Fig.2 Segmentation based on audio. The curve on red is the short-time power after Fourier transformation
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Table 1 Evaluations and comparisons on the ChalLearn dataset
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Jithi LD Recall(%) Precision(%)
IVA MM (Rank 1) 0.127 56 e -
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LRS (Rank 6) 0.177 30 89.39 90.72
Ours 0.117 30 94.02 93.07
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Table 3 Comparisons of different detection methds on the ChalLearn dataset

% 3 ChaLearn 40 72 _L (P AS [5) - 0 00 5 25 11 B 4t

I 5 1% LD Recall (%) Precision (%)
FE T A RS 0.2310 83.50 91.26
FEF R (A 0.187 0 86.32 80.81
aFHEN 0.117 3 94.02 93.07
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AL ol 5 T ORI AL R I P T FAA00 I R 23 S 7 35, RE 06 A 3 SE AL K DR e SCR T3

7t Grassmann it JE T (025 25 5 5 (R 31E T AN [F) 28 1 37 34 Be % ol v R X 43 S8 45 B3R WHE ChaLearn (48 FF I,
FEN A IR RAE R E LB T 93% LA Bl 5 SR L 50 R A Ay SR (e A AE S S A3 B TR JE 4 T
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