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4.1.1 Testing Set Details

Y
A o = 4

Y Y
Glufﬂi‘VIﬂai’)\‘]"ll’EN\1TIJQ%U%uﬁulﬁ)ﬁTﬂ"liﬂﬂﬁ@Ui%UUﬂﬂﬂWGJlu"IGUuﬂ‘UEj: MWMINAADINIUIU 10
=

U

o I 1 o VoA 9 v KX 9 a6 Y o 9 [
au FutluauaznquiunguilslumstiunnteyanlslunisiinisBoug Tesusailumeansy
9
FIUIU 4 AULAZINANTNTINIY 6 AU NgUANATOUNUTBIYTZHI1N 45-70 T TANgITznIg

1]
1 I

a % ] o 9 Y . v

155-175 1udmas aeiigdsniuanannuesnll szezmsnadouniinded Kinect 1u319

] @ { 9 . . . .
TENIN 1.8-3.0 LUAT muﬁﬂﬂugﬂﬁ 4.1 Tae'l% Kinect for Windows SDK Library Function Tu

a o 9 1 Y 9 ] ] d' 9
MIINTIZH 15903 190951918 {3IWNTnAaennAUIZgNUe 1RLAAININIA1N 9 AN la
° Yy 9y . Y ' AN Yo Y 1 a
iviua 1nidinded Kinect Tagdsaumanaassannsoudaanniaiui laivua liod19ddsy

Y1 v ' ' Yy v . 3 o a X 9
HAZHIINNIINAADINNAUILADITAIAILININNHIINADI Kinect 11U 11U 5 Aa1l Favoya
{ o 9 1 g’/ a o 3’;
nudinldannammedinavua 900 aadiisumsunarua 84,600 sy Tagsrwazidoauns
° 1 1 Y A = v 9
snulsulunaagsimsldgnuaaa 3 luased 4.1 nagswazideavesdadiuvesnnunii

v 1 Y Y {
"]JEN111’7allﬁgﬂﬂ'lﬂqxi"llﬂ\ii'lﬂﬂ'lﬂﬂiﬂﬂﬂ’lﬁﬂﬂﬁﬁ)\iulﬂgﬂllﬁﬂﬂul'ﬂu@ni'l\iﬁ 4.2

Lil Kinect

Error Zone

51U# 4.1 ¥ szezmenldlumsnaasa



M3197 4.1 SruugadoyalunaazNIN1UeIYa Testing set

Posture Testing Set (Frames)
Normal stand 4,367
Stand both hands up 4,985
Stand left hand up 4,890
Stand right hand up 4,785
Stand lean forward 4,360
Sit straight back 4,109
Sit lean forward 4,958
Sit lean backward 4,583
Sit both hands up 4,639
Sit left hand up 5,380
Sit right hand up 4,269
Sit on floor straight back 4,602
Sit on floor lean forward 5,079
Sit on floor lean backward 4,489
Sit on floor both hands up 4,753
Sit on floor left hand up 4,789
Sit on floor right hand up 4,673
Lie down in various manners 4,980
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M1519% 4.2 AN eved lranazAugIvess 1aMedsaunsnaaeeludIuued Testing Set

T-11 T-12 T-13 T-14 T-15 T-16 T-17 T-18 T-19 T-20

Male Male Male Male Female | Female | Female | Female | Female | Female
Height 168cm. | 175cm. | 169cm. | 170 cm. | 155cm. | 165cm. | 154 cm. | 168 cm. | 169 cm. | 170 cm.
Shoulder 23 in. 20 in. 18 in. 19 in. 16 in. 17 in. 16 in. 17 in. 14 in. 18 in.

Width
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A5 4.4 ul!ulﬁllﬁﬂﬂﬂWiﬁ]ﬂﬁWﬂU%ﬂﬂsljﬂﬁJaIﬂﬂﬁﬁﬂﬂﬁﬂl’ﬂ\i Info-Gain Attribute Evaluator

q U

4 [ L Y o w o
M99 4.3 waans lumsdadauvesgadeya Inenann1s Gain Ratio Attribute Evaluator

Gain Ratio Attribute Evaluator

Top 10 Ranker Top 20 Ranker Top 30 Ranker
0.3842 | Elbow lefty 0.3401 | Hip righty 0.2015 Spine z
0.3814 | Hand righty 0.3384 | Hip center y 0.196 Hip right z
0.378 | Wrist right y 0.3327 | Hip lefty 0.1904 Hip left z
0.3775 | Head y 0.2279 | Knee righty 0.1892 Shoulder center z
0.3749 | Elbow righty 0.2183 | Knee lefty 0.1858 Foot left z
0.3642 | Wrist lefty 0.212 | Ankle leftz 0.1833 Foot right z
0.3616 | Shoulder centery | 0.2119 | Knee left z 0.1711 Shoulder right z
0.359 | Shoulder lefty 0.2059 | Ankle right z 0.171 Knee left x
0.3552 | Shoulder righty | 0.2052 | Knee right z 0.1675 Head z
0.3471 | Spiney 0.2038 | Hip center z 0.1673 Ankle right y

Top 40 Ranker Top 50 Ranker Top 60 Ranker
0.1634 | Shoulder left z 0.1296 | Foot lefty 0.1108 Wrist left z
0.1593 | Knee right x 0.1283 | Elbow right z 0.1076 Foot right x
0.1582 | Ankle lefty 0.1267 | Foot left x 0.0987 Elbow left x
0.154 | Ankle left x 0.1264 | Shoulder right x 0.0959 Elbow right x
0.1471 | Hip center x 0.1242 | Elbow left z 0.0909 Wrist right x
0.1446 | Spine x 0.1239 | Shoulder left x 0.0879 Hand right x
0.1427 | Hip left x 0.1205 | Wrist right z 0.0866 Wrist left x
0.1413 | Footrighty 0.1204 | Shoulder center x 0.0822 Hand left z
0.1395 | Ankle right x 0.1179 | Hand right z 0.0822 Hand left y
0.1384 | Hip right x 0.1151 | Head x 0.0822 Hand left x
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Info Gain Attribute Evaluator
Top 10 Ranker Top 20 Ranker Top 30 Ranker

2.4095 | Shoulder righty | 2.2474 Hip lefty 1.4642 Knee left y
2.4048 Shoulder left y 2.2457 Hip center y 1.3847 Hip right z
2.3795 Head y 2.2141 Wrist left y 1.3752 Hip left z
2.3736 | Shoulder centery | 1.6251 Ankle left z 1.3436 Foot left z
2.3186 Spine y 1.6019 Knee left z 1.3191 Foot right z
2.2956 Hip right y 1.6003 Knee right y 1.3137 Knee left x
2.2818 Elbow right y 1.5731 Ankle right z 1.2884 Shoulder center z
2.2803 Elbow lefty 1.5699 Knee right z 1.1916 Shoulder right z

2.27 Wrist right y 1.4684 Spine z 1.1765 Knee right x
2.2677 Hand right y 1.4666 Hip center z 1.1696 Ankle left x

Top 40 Ranker Top 50 Ranker Top 60 Ranker

1.1343 Head z 0.8796 Shoulder right x 0.7145 Hand right z
1.1237 | Shoulder left z 0.8625 Foot right y 0.6766 Wrist left z
1.0736 Ankle right y 0.8511 Shoulder left x 0.6433 Elbow left x
1.0587 Hip center x 0.8368 Elbow right z 0.6286 Elbow right x
1.0484 Spine x 0.8197 Shoulder center x 0.5733 Wrist right x
1.0424 Ankle left y 0.8045 Foot lefty 0.5431 Hand right x
1.034 Ankle right x 0.7923 Elbow left z 0.5368 Wrist left x
1.0232 Hip left x 0.775 Head x 0.489 Hand left z
0.9805 Hip right x 0.7596 Wrist right z 0.489 Hand left y
0.8977 Foot left x 0.7405 Foot right x 0.489 Hand left x
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M3197 4.5 AAnuuud1nInmsnageugadoyai 1u1dr11nN1391 Data Selection 1Az Data

Transformation
All 20 Joints
Single-stage Classifier Multiple-stage Classifier
NN NB LGT DT NN NB LGT DT
N-NML 24.38 | 18.29 | 22.40 | 20.19 | N-NML 25.39 | 18.17 | 19.97 | 19.65
MM-NML | 26.78 | 19.89 | 2442 | 21.89 | MM-NML | 27.13 | 20.89 | 23.45 | 22.56
Z-NML 26.56 | 19.73 | 23.89 | 21.78 | Z-NML 25.78 | 20.17 | 22.56 | 22.09

[

1nMInaaodigavoyan i ldn1un13911 Data Selection 1182 Data Transformation 1vi1n13

Q U

@ a 1 . 9 o i o a g
Foudlassanesiuaie q 2 ldden Iidmsuldlumsadralueamenitldinsizininisves

v 9 v Y o a g ] P :: =< 1 o A
NAUANATDY WU311Wﬂ1ﬂ31ﬂllﬂuﬂ?1uﬂ1§')m51$Wﬂ1ﬂ1ﬁﬂgiulﬂm“ﬂﬂﬁ1ﬂ1ﬂ SEIAITULNUYITIN

9 ]

a 2| kS v sd LY ° . o
mmammﬂw"lﬁ’uuagmq 18-27 Lﬂaigmummmu Iﬂﬂfﬂfﬁ/ﬂ Normalization NUYAVDYATIY

U

=

A 1o a 'y Y A 3 9 o Ak A ° a )
u,wnmmunuﬂﬂummmmwmauﬂa"l,mwemaﬂuaﬂ I@El’é)ﬁﬂﬁ)iﬂuﬂﬁ1lﬂ‘iﬂ‘1mﬂﬁliﬂugl!ﬁz

Y @

Y A Y a Yt A o v 9 dyd A R A
ﬁiNIlIlﬂﬁL“IN’E']Gl‘]fﬁluﬂﬁ’JLﬂi1$W%®y‘ﬁulﬂﬂﬂq9ﬂﬁ1ﬂiﬂﬂjﬂyﬁ‘lfﬂuﬂ@ aN®INY Neural Network N

Q

9 A 1 o

Fouiyadoyafiri11n15911 Max-Min Normalization 111111 Multiple-stage Classifier

q U



'
A °

M5197 4.6 MANUULUGININMINATEUYATOYANHIUNTIN Data Selection 1AgHAN Gain

Ratio Attribute Evaluator

Data Selection
Single-stage Classifier Multiple-stage Classifier
Gain 10
NN NB LGT DT NN NB LGT DT
N-NML 17.07 | 14.73 19.40 19.91 | N-NML 18.89 | 15.87 | 19.35 20.72

MM-NML | 23.09 | 20.05 | 22.89 | 2145 | MM-NML 24.87 | 20.32 | 23.67 | 21.67

Z-NML 22.34 19.45 | 21.45 20.89 | Z-NML 23.51 | 19.08 | 22.56 20.89
Gain 20
NN NB LGT DT NN NB LGT DT
N-NML 24.45 | 19.89 | 2321 | 21.71 | N-NML 29.89 | 22.31 | 27.90 | 24.01

MM-NML | 28.67 | 22.56 | 28.21 2490 | MM-NML 36.40 | 24.72 | 33.34 27.83

Z-NML 28.56 | 22.56 | 27.01 24.87 | Z-NML 36.56 | 24.61 | 34.21 27.93
Gain 30
NN NB LGT DT NN NB LGT DT
N-NML 31.89 | 24.50 | 2745 25.61 | N-NML 39.05 | 27.34 | 32.23 29.45

MM-NML | 38.68 | 29.04 | 29.50 33.64 | MM-NML 49.89 | 3590 | 46.89 41.89

Z-NML 38.41 | 2831 28.95 33.21 | Z-NML 48.51 | 33.49 | 46.90 41.69
Gain 40
NN NB LGT DT NN NB LGT DT
N-NML 26.15 | 23.04 | 26.89 26.90 | N-NML 31.51 | 26.14 | 27.50 23.45

MM-NML | 29.80 | 2543 | 29.36 31.87 | MM-NML 33.60 | 28.56 | 31.64 27.94

Z-NML 29.75 | 26.83 | 28.46 | 30.65 | Z-NML 32.45 | 27.60 | 30.99 26.45
Gain 50
NN NB LGT DT NN NB LGT DT
N-NML 25.76 | 22.51 | 2298 | 24.01 | N-NML 27.38 | 2437 | 20.13 20.14

MM-NML | 28.89 | 24.78 | 24.04 26.74 | MM-NML 29.80 | 26.75 | 24.58 24.30

Z-NML 29.08 | 24.53 | 23.89 25.67 | Z-NML 28.90 | 25.67 | 24.32 22.10
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Attribute Evaluator
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Data Selection
Single-stage Classifier Multiple-stage Classifier
Info-Gain 10
NN NB LGT DT NN NB LGT DT
N-NML 18.45 | 13.71 | 16.48 15.96 | N-NML 21.50 | 1557 | 2145 | 17.98
MM-NML | 27.87 | 23.45 | 2534 | 24.83 | MM-NML | 29.45 | 22.45 | 26.50 | 21.45
Z-NML 27.94 | 24.67 | 25.96 2445 | Z-NML 29.32 | 23.56 | 25.76 | 21.89
Info-Gain 20
NN NB LGT DT NN NB LGT DT
N-NML 27.46 | 2634 | 2894 | 26.89 | N-NML 35.54 | 2630 | 29.38 | 28.75
MM-NML | 33.67 | 2890 | 31.90 2890 | MM-NML | 3854 | 29.09 | 35.56 | 31.45
Z-NML 32.67 | 27.56 | 31.85 27.57 | Z-NML 38.90 | 29.50 | 34.56 | 32.45
Info-Gain 30
NN NB LGT DT NN NB LGT DT
N-NML 33.87 | 28.98 | 3251 30.31 | N-NML 38.59 | 28.49 | 38.90 | 37.23
MM-NML | 37.86 | 30.45 | 38.57 34.67 | MM-NML | 46.90 | 3590 | 42.90 | 41.56
Z-NML 37.56 | 31.04 | 37.60 34.56 | Z-NML 46.53 | 3537 | 41.68 | 41.69
Info-Gain 40
NN NB LGT DT NN NB LGT DT
N-NML 29.40 | 27.40 | 28.99 2478 | N-NML 32.67 | 24.56 | 26.89 | 23.00
MM-NML | 34.49 | 25.89 | 33.05 31.09 | MM-NML | 34.90 | 29.09 | 32.90 | 27.89
Z-NML 33.56 | 26.89 | 3290 | 3190 | Z-NML 35.87 | 28.45 | 33.89 | 26.45
Info-Gain 50
NN NB LGT DT NN NB LGT DT
N-NML 22.41 | 19.53 | 23.54 | 21.09 | N-NML 24.90 | 1840 | 22.41 | 21.87
MM-NML | 2545 | 21.60 | 25.70 | 25.67 | MM-NML | 26.90 | 24.39 | 26.47 | 24.50
Z-NML 26.45 | 23.67 | 26.89 24.56 | Z-NML 27.90 | 2449 | 26.78 | 24.90
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Data Transformation

Single-stage Classifier Multiple-stage Classifier
NN NB LGT DT NN NB LGT DT
N-NML 68.43 | 5834 | 64.56 | 59.50 | N-NML 89.77 | 79.30 | 87.71 | 86.79

MM-NML | 7545 | 6490 | 7345 | 67.90 | MM-NML | 91.90 | 82.40 | 89.08 | 89.01

Z-NML 75.60 | 65.89 | 76.90 | 68.90 | Z-NML 90.89 | 83.45 | 90.80 | 91.08
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