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The One-Versus-All (OVA) method has effectively been applied to data
classification using multi-class support vector machine method. As far as
human activities are concerned, however, there are some similar gestures
and movement activities, which may cause wrong classification when the
OVA method with a multi-class support vector machine is used. This study
therefore proposed the Sort-One-Versus-All (SOVA) method to improve the
efficiency of human activity classification via the use of the multi-class support
vector machine method. The SOVA method uses the test rates in multiple
groups for sequencing the use of the classification model in the testing
process. The result of the classification is the class, in which the class is first
classified from the test process. Our experimental data revealed that the
SOVA method had an accuracy of human activity classification of 95.36%,
which was higher than those of the OVA and One-Versus-One (OVO) methods.
In terms of data classification speed, the SOVA method was 1.79 times faster
than the OVA method and 6.84 times faster than the OVO method. The pro-
posed method is expected to be capable of classifying data in other appli-
cations as well.
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m = §uuUUTENNNITILUA
p = Weiwuddayadiuaiiuuuinass
N = ﬁﬂmu%;ﬂaﬁgwm
D = {(xi'yi)}'i = 1, ,N
/ [Vevaeiinaeu N ¢
fork =1:m
fe=n=c, =0
end
fort =1:r

D® = doyaninmisdu D swou p%
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D% = D\D® // foyadrunnaou
fork=1:m
Di ={(x,»)|(x,y) € D%,y = k}
/ [ Foyadmahawuuiasaamzdsziani k
Dy = {6, »)|(x,y) € D%,y # k}
/ [ Feyadruaauuuiassuszamaug
I (X) = iteifunsduunsewinedoys
D, fiu Dy éewnsit (6)

Ny = Ny + |Di |/ /Swnudeyauszianit k

endfor

foreach (x,y) € D¢
count =0
fork=1:m

if (g, (x) = 0)
count = count + 1
if (count == 2)
/ /eyagnduundussaning >1 as

Cy =¢Cy+ 1
break;
end

end

end
end
end
fork =1:m
Ck
fri = n_k
end
forj=1:m
max =0
fork=1:m
if (max < f;)
max = fj
imax =k
end
end
sj = imax
fimax =-1
end
return S = [s; S; ... Sy //dwumilsituionn

2.2.4.2 N1583191UUTNABINTTIUN

nsaauuInaeIn swunazlideyaya
Anaeuiimualunsadrauuusaesiimesannmosuuedy
gk(x) WU M wUUs1ansnLATRiaR U Iun
Feaun1si (6)

2.2.4.3 nsduundeyafisdiiunils

funavan

fvun S = [S1 7 .. Sy ]iSudisunils
furamuaidnunald Toe S Wuussannnssuundi
é’mwmﬁgﬂwmaauLﬂuuawﬂmﬂwgqﬁqm WUUIABINTS
uunsznitdeyaussinnnisduun Sq ﬁ’u%’aagaﬁmﬁa
szgnidlunsvegeuidudiduusn lnevinsvageudeya
x € R™ fuwvudiaes gs, (X) Tautauuudans
gsm(x) AINAIAY WNWULUUINADIVBIUTELANAIS
$1uun Sy Tl gs,(x) =0 \Duafausnaziden
S JWunadnduesnistiuundaya mnvageuIuATU
ynuvuaeudlsiansoduundeyald Barwunilaty
WaazdonUsunnssiuunveslawedmauiidsyes



92 MIENTIFBLATIAL U5, TN 44 aUUN 1 unsiaN-Tuna 2564

weszginlawesinauiuteya x Aundigadumneu
Farmnouildvesdoyalulsunniazlumnouieiui
Fndatuamun sauwandludanassun 2

danasoui 2 nMsdwundeyalaeldmdunilsiuniaue

m = UUYTEANNITIUN

S = [51 Sy .. Syl 1t Eritumidativitonn

i (x) = wuvdraeansduunserinalssam
msdwunil k fuussamdu

W = Andwiinfvsnsaniigaves gy (X)

X

Joyanifean T uunysznm
maxDist = —oo

fork=1tom
st(x)

— /szepviedayaiulewesinay
Iws |l

if (r = 0) imaseududsziam sy liafousn
return s,
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maxDist =r
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end
end
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A3-lanauunniaus 73.98 16.76 9.26
A4-fiugulnsdne 68.95 6.56 24.49
A5-Autin 52.37 27.55 20.08
A6-1dara80 72.68 4.82 22.50
A7-¥na1m3 (JL) 71.96 9.61 18.43
A8-¥N2IM1T (NIt) 79.51 17.72 2.78
Ag-iaguumLing 66.78 32.70 0.52
A10-TH9LOUNRT 77.78 12.47 9.76
A1-T8UNITZA% 78.18 3.94 17.88
A12-lFaauRLaas 87.01 2.35 10.64
A13-E%a39 73.63 23.74 2.63
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A1 A2 A3 A4 A5 A6 A7 A8 A9 | A10 | A11 | A12 | A13 sz
dnag e
A1 100.00| - - 8.64 | 0.19 - |47.79| - - - - 143.38| - 2.00
A2 28.77 [63.58| 3.05 [30.46| 0.60 [72.76| 0.70 - - - 0.01 | 0.96 - 2.01
A3 592 |31.45|78.65| 7.36 |20.09|16.61| 8.31 | 2.98 - 0.02 |21.40|22.17| 0.48 2.15
A4 14.13 {71.18| 0.28 [59.95|14.94 (34.23 | 1.18 - - - - 7.23 - 2.03
A5 2298 | 7.44 | 5.87 |39.83|49.68 26.07|12.26| 0.05 | 0.01 |41.66| 7.37 | 8.98 - 2.22
A6 0.73 |25.06| 4.67 |26.25|23.49|81.96|18.35| - - - - 12184 - 2.02
A7 18.87 | 1.91 - 6.36 | 1.76 |39.38|71.24| - - 0.01 | 0.24 [66.73| - 2.07
A8 0.05 | 8.39 | 6.95 | 1.49 |25.81|43.06|45.69|96.24| - - 4.36 | 0.10 - 2.32
A9 0.89 | 0.36 | 0.43 |10.04|12.40| 5.59 |19.88|11.63|94.70 | 8.87 |36.52|29.52| 0.02 2.31
A10 2.00 (20.65| 1.02 |14.59| 2.85 | 1.86 | 1.40 - - |97.11|58.25| 4.69 - 2.04
A11 0.71 - 11.33(29.64 |10.05| 2.78 | 8.65 - - 2.83 |84.31|51.11 - 2.01
A12 | 19.26 | 1.41 | 559 (20.39| 0.03 | 0.90 |50.54| - - 5.23 |18.93|78.77| - 2.01
A13 | 48.99 (18.81| 0.02 | 9.98 | 5.85 | 5.73 |16.34| 0.58 - 12.32| 0.42 | 5.03 [94.92 2.19
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A7 - - - - - 20.67 | 69.33 | 8.00 | 1.33 | 0.67 - - -
A8 - 1.33 | 4.67 |54.00 | 34.67 | 4.67 | 0.67 - - - - - -
A9 88.67 | 11.33 - - - - - - - - - - -
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A11 - - - - - - - 2.67 | 15.33 | 24.67 | 46.67 | 10.67 -
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A13 1.33 | 156.33 | 77.33 | 4.00 | 2.00 - - - - - - - -
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a13197 5 Weswuddayauazivesdudanugniieswenisiuundeyalaeliisniaiuismn Buisiunis uaz
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wIuTaa (%) aunNaBs 1 (%)* ANWDNADYI 2 (%)™
N N1 0 >1 dszian 0
nanIIy 1 1 OVA SOVA
dssinm 1 [dszan dssinm OVA |SOVA o 13zian - (e)V/o) - (4)-(3)
tyzian| x> (1) b
A1l 99.00 - 1.00 |100.00 - - 100.00 | 100.00 | 99.11 | 100.00 | 0.00
A2 99.22 | 0.67 0.1 99.89 |100.00| 50.00 |-50.00{ 100.00 | 99.89 | 97.44 | 99.56 | -0.33
A3 89.67 1.78 8.56 | 97.77 | 43.75 | 87.50 |43.75| 33.77 | 91.33 | 91.22 | 92.11 0.78
A4 94.00 | 0.89 5.1 92.91 | 62.50 |100.00| 37.50 | 58.70 | 90.89 | 90.56 | 91.22 0.33
A5 76.33 | 14.89 | 8.78 | 93.45 | 52.24 | 93.28 |41.04 | 63.29 | 84.67 | 91.11 | 90.78 6.11
A6 94.33 | 4.22 144 | 97.64 | 7.89 | 10.53 | 2.63 | 84.62 | 93.67 | 91.67 | 93.78 0.1
A7 81.56 | 8.44 10.00 | 92.51 | 50.00 | 96.05 | 46.05| 38.89 | 83.56 | 85.56 | 87.44 3.89
A8 96.78 | 3.22 - 100.00 [100.00| 86.21 |-13.79 - 100.00 | 97.22 | 99.56 | -0.44
A9 94.78 | 5.22 - 100.00 | 91.49 |100.00| 8.51 - 99.56 | 99.33 [100.00 | 0.44
A10 95.00 | 4.78 0.22 | 99.88 | 81.40 {100.00| 18.60 | 100.00 | 99.00 | 93.44 | 99.89 0.89
A11 95.67 | 3.89 0.44 | 97.10 | 51.43 | 54.29 | 2.86 | 100.00 | 95.33 | 95.00 | 95.44 0.1
A12 91.00 | 0.11 8.89 | 94.38 | 0.00 | 0.00 | 0.00 | 46.25 | 90.00 | 88.00 | 90.00 | 0.00
A13 92.33 | 7.67 - 100.00 | 71.01 | 98.55 | 27.54 - 97.78 | 98.33 | 99.89 2.1
Pk 92.28 | 4.29 3.43 | 97.49 | 60.36 | 85.46 |25.10 | 50.37 | 94.28 | 93.69 | 95.36 1.08
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