QA 24 AHE o]L3 Multiclass SVM 7]8E] #HA] @14 EEF 7]

701—13]

RIS

o|gtof 2t gt o shof Ao &
j002950@ewhain.net, jewonk@ewha.ac.kr

Q
a1

ok
o}

= EroMe A4 AL 8l A =4 JEE 2 HEEdA SVM(Multiclass Support
Vector Machine) 355 71ke] 24l Q1) &5 71M& AlFsth RGB 7hvletz H53 g2 28aty 2ol

et e A58 22 4nE Juz S 7
QA 3 A =F YuE olgsel nAAY =
e 54 MEE go] gueld AS® 24 Au

Zold B oolg EAY AYS FHHORE FaA
vs—one WF AE of43te] B 9 ES S
e th=o] M)A Blasts T 8% JwWu

1. A&
AL A 94 J1Ee AbiEtERE d9d 9
Jlako 7 Algte]  Hat A YuE s THE=

s
NeE AFE WA PoplA BS FES WA vk AAE
AAHo] G FAL duis A Ay BF

AUd ANEE Aol A9F daw 5
A7) g3 we AP AdHD Yok @A A QA
7% A AR, RUHY AAH, ASRE TV 8 28 A7
4 Qe slol 2zl el AgH T e ol

71EY AARJIALE G FAE ol&d AgY AAE
23te A7 F2 o)F9th Ardizzone et al. & AlES
Z37] Y3 dAelA slice & OlEAIIY LHHEE
3lo] AAE EHeE B [1] & Aekstgia, Tahir et al.
w7 ztolE o] &3 AFHY HFAE 53] AAE
Fote By (2] & ARSIt HZole VAT ES

ML rlo < o e

N,

e

do] Yo ZRH AAY =4 AHE 5 & £ U
HWA Microsoft 9 Kinect 9 Zo] Ao AAE HA
A skE Au7h dsEo] A ZAYRE &5t A1
AfEe] APy Qt}[3~5]. Patsadu et al. & Kinect &

3 g5 aA =4 AR VN A BR7 71He AdE
2L 98 A%, support vector machine, decision tree,
naive Bayes 85 W& o] &stgith A4 g WA=
AA FAFHE 20 el disk 32k Hx % aUE EHHOE
Abgsrl o A9l7l,  ekoldlrl, FEsTIel dist et
AAE FE & 0SS BOUH5]. A AR $A 9
Wl met #urh Heke A9 A d9E U 98
s =4E 7H AES AL s W sdd mAS
7] dE "ol Qvh. Kang et al. & Alge &7 Hi=
5371 8 3 A EAARERFE wAde 4E5A
HWHE FE3t AAT S5& olgst AA R VIS
Attt [6].

o}
=rdAE AAY AA E4 ARE &9
2 SVM (Multiclass Support Vector Machine) 7]%5¢]

of

B
T
=
=

HE| S

12 o ry

11 >

d

o2 Y
=

ATet G2 Ak Ve e do] JRERYH FET
FE51 22FEH AA A EFFHE FYSH A
AL AR 2For FAste] AAY =4 At

ATk T3 BF72E= WEF YA SVM B2 F one-—

2R At Ve s Frrsd AEe FE A

AA =2 AARJAES B

AA QA FFH WS As A7+ Kinect
AMME o] g3l Fe o] ARZRH 3 Y FHAYRE
53 & 54 #H A4nE Aty 2@t 1349
£4 9gE Ao, 7EATFe gy 9 AA 52 34
9499 FAE JUE ARESHA 947 dwEel At WS
EAdE AYE a84°07 Hax A7e Aol JhesH
A E74 HAdE A EAS Y. FE 4%
542 "dEZHA SVM g5s Adste] AR A 2
Hapell 7t ERF71E AAATOERN AEZ JHE G

e ZRA 7L of ' ZARIA] Sk

2. A9

2% 54 WA QA9 49 3 AY A% @ A52
Ba FEEG (6] Aol AR AAE 4 $T(=1234)
ol A% B, oB% B, 9% g, 9BE iy
3 AMG=123) FZA% 02% 2L dz 54d, 19

I old niol oA-REA, BEA-&5 Aolel A u E
VS AT Oy 2) BEAS SR 0y 2)
e5e MW R (w2 oldn @ W, BEs ge
g Aol e,

w0,

u' =180° —{arctan(@) - arctan(%)} x
— X2 X1 - X2 V4

3
ARE 2 RAANY 4% ol 24 AH
A9 HRE AR AR (XY, 7)) oA
i_pzi Z1]}1\_101 O]'EI—%

s ¢ gl 9Tk o' 9 AR thEt 2

74



2015 =053 FA G

HRE AHEte] o B (), 7)) elld y=y, BH o7
FuA #x pl-p) Aol olFE A& ¢ B @ 6
o] Axke thE 3} g,
0 =arctan(H)><@ =+(3)
X,—x"" 7«
o0, 20)
# g P

Pl sl zhe ¢
&

EEY oA Ll (RS

i,
2y
%
>
it
-
o
e o
Ru

TEO}O% 12 N 2w EAoz 34

(A {u ,fp 31 2 "02, 32,'1;[3, (ﬂa, Ba,u‘}Jf,o“,B‘}}) 181 7_}_
AAlel w2 label 1~ label N & &33ste], 852 sty
HAE S oA AZE Gdela e AAS label & &

AzsteA Bg,

EAMHE gFste 7IMeE HHEHA SVM 7IHS
g |22 0% WR71E O 2 9 2o
VEE TESE 2¥UES e
dH2 HdelA A ke A F
o 4 WE] (support vectors)?t 7%“/] A=
ZHA st etk SVM & 7EAHoR oln EFJjoEZ
HeZgAs ER/s] A one-vs—one HIEW F2
one—vs—all ¥ & AHEdth One-vs—one HTWHS A
stz e E9AY A7t m ) 22 @ o m A9
Y2 F ME GE 2 /Y FWPAES HEHOE MYy
support vector 7+ Az (@7} 7PF 2 2HHEES wEL
HFHoZ mm-1)/2 A ITFHNE Adste] A2
dolge] gt SWAE dS5sry. AZL vojElA FEH
EAHL BE ol &RV d¥H g ol Hd5H
2 1 & FF Y22 AFsn [8]. At HAAE
one—vs—one ATHE one-vs—all ™y AT w3t
AgA o7 He sl

X2

A

3. 49 2%

Ak e BEA AA Q4 BF A welr] 99
1E B 1NES AN A4 25 A vasgieh 7ol
A A 6 THA 2 A e AFS

32 E 1 oA ARE AA T ol3
yds]” AAE HAYS w 53 do] G Aot At
71l AMgete 24 JRE 53] % o] AEe
Microsoft AFS] Kinect A8 E Z3 2

JAo] A EE 480X680 3} 0]‘4 | ok
AR dlolH e AlgE 240 ) o]+, :’-
Ags A 8] H°H AHEE Qo By F719 AA
EﬂiEE A&l 10%9 HeolHE *}ﬁ} A= Xﬂ"& 71" o]

40{1

Agd BE/Z HAE 37 98 120 A9 doly AL
& 2 1o eyt

AHgahglon, A

ad 3. 5% o 3N °1] (5} OlEH €7P LE
&3))

1€ o5 71 4 vl
% one—vs—all 7]‘3;]4 01%/3731:0 r_‘;Lg— VAL -
Hlas itk e 7ol A9 g Ad #4s ALsisih
£ 1AM AR 7 A AA I E (%) off e A
A& ARt

2H2A) 214 g A
R PR

X1 oA AR FA A AR *}%E] = 7],
olg] &7 AATH £ AAH AAeltH[9 ”64 A3,
Aot 71 H Ao 94.3%% HEEYA SVM one—vs—
all 29 AT 93,3%% AFAAL] AT 87.9% HTt
=om At 7Hol F 6 M AA F E]'T-/] A A Q14
deol M =SS Eo]ﬂ Atk Hd AsS F 10 ¥

APow B Aste] AEHSUT

ALAE 22 A AE (%) =

(%) Ready As Do Halt
not Wed .
to you or Line
Move | were unders stop &¢
tand
Multiclass
-SVM 94.1 97.4 95.5 94.6 | 88.4 | 97.3
one vs one
Multiclass= | g9.1 | 97.0 | 91.1 | 94.3 | 94.3 | 96.0
SVM

75




2015 =053 FA G

one vs all

Neural
network 595 | 865 | 965 | 97.0 | 91.0 | 97.0
(6]

X 1AL 1EFH J1E Ve A% B

wolAE AR =4 ARE FEs 12 19

Z5S EA 07 ol WE|FYA SVM 5 71H 71wk 2HA|
ol 7W& AeratAnt. Aok MW wEd A4S Hsln
AE T B FES 4 B 5o, 7F Bt 3 719 #HEof
et FHHEE 4L FH ARE AXsty, 139 54
WHE A3l one—vs—one AEWE 285t
JE|EZYA SVM &5S Aot Ak 7He oE g
71 ¢ one-vs—all ATHE A4s HEEHA TG
1R AdFAAEe] i HluES W oo AACA
g =S AA AAES B

[1] Ardizzone, Edoardo, Antonio Chella, and Roberto
Pirrone. "Pose classification using support vector
machines." Neural Networks, 2000. IJCNN 2000,
Proceedings of the IEEE—INNS—ENNS International Joint
Conference on. Vol. 6. [EEE, 2000.

[2] Tahir, Nooritawati Md, et al. "PCA- Based Human
Posture Classification."Jurnal Teknologi 46.1 (2012): 35—
44,

[3] Hachaj, Tomasz, and Marek R. Ogiela. "Rule —based
approach to recognizing human body poses and gestures in
real time." Multimedia Systems 20.1 (2014): 81-99.

[4] Raptis, Michalis, Darko Kirovski, and Hugues Hoppe.

"Real—time classification of dance gestures from skeleton
animation." Proceedings of the 2011 ACM
SIGGRAPH/Eurographics symposium  on  computer
animation. ACM, 2011.

[5] Patsadu, Orasa, Chakarida Nukoolkit, and Bunthit
Watanapa. "Human gesture recognition using Kinect
camera." Computer Science and Software Engineering
(JCSSE), 2012 International Joint Conference on. IEEE,
2012.

[6] Minjoo Kang, Sukyung Ryu, Nayoung Kim, Jieun

Lee, Jewon Kang. “ Neural network based human posture
classification using 3D skeleton structure.” Conference of
The Korean Society Of Broadcast Engineers, Aug., 2015,
322-325.

[7] Tong, Simon, and Daphne Koller. "Support vector
machine active learning with applications to text
classification." The Journal of Machine Learning Research?2
(2002): 45-66.

[8] Hsu, Chih—Wei, and Chih—Jen Lin. "A comparison
of methods for multiclass support vector machines." Neural
Networks, IEEE Transactions on 13.2 (2002): 415-425.

[9] Lampton, Donald R., et al. Gesture Recognition
System for Hand and Arm Signals. No. ARI-RN-2003-06.
ARMY RESEARCH INST FOR THE BEHAVIORAL AND
SOCIAL SCIENCES ALEXANDRIA VA, 2002.

76





