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Selection Control of Recognition Target and Motion Recognition based on Topic Model
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Almost all conventional research on recognition of human activities used whole body motion patterns. However,
since several motion primitives are related to certain body parts such as right hand, legs, head and so on, recognition
might be a failure. The aim of this paper is to prevent recognition error due to mismatch of the dominant body
parts of the motion and the motion pattern used in the recognition process. The key idea to realize the selection of
appropriate body parts is using a relationship between a situation and the body parts. We adopt the topic model
for the selection with an assumption that each situation has an implicit relation to the selection of body parts. In
an experiment, we confirmed that the proposed method showed more correct recognition performance than whole

body recognition.
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LDA 2 & % 8, DHEER P(B.t;)

topic to :  0.748%[0,1,0,1,0,0]  0.172%[0,0,1,1,0,0]
topic t1 :  0.508%[1,0,0,0,1,0]
topic ta9 1 0.926%[0,0,1,1,0,0]  0.049%[1,0,1,0,0,0]

0.034%[0,1,0,0,0,0]  0.031*[1,0,0,0,0,0]

0.253%[0,1,0,0,0,0]  0.107*[0,0,0,0,1,0]  0.067%[0,0,0,1,0,0]

0.020%[1,0,0,1,0,0] ~ 0.003*[0,0,1,0,1,0]
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Motion label ]

head nod
head turn
head waggle
left arm punch
left arm rotate
left arm wave
left hand countup
left hand pickup
left hand rps
right arm punch
right arm rotate
right arm wave
right hand countup
right hand pickup
right hand rps
lower body squat
lower body step
lower body walk

[ Body part |

head

left arm

left hand

right arm

right hand

lower body

ko THEHEINS., MYy ZEFINIF—MIT X EROREE

WHREUZERETIVTH DN, AT N Y 7ET IV

gw%%%%,%&@%mﬁ@%ﬁﬁﬁntbfmﬁ.ﬁﬁm
BB RIE P(Bnlty) 12 wk AU TFORIZE > THAT S Z
, Fite uff‘ﬂﬁu% 7 %H%ij_%

K
i = arg maxZwﬁP(oka) (3)

‘ k=1

3. MREIXRER

BEFEOEIEZBGET 5720, BAREERSFERZIT -
7. REBRTIZGREBA O E% FE T, &1 OLEMITR
T 6 DDA HE Uz, R 1IIRERTOZIAIZBIT S
FED T RNV ERL, ZWAMICHT2EEL3ECHD. P8
DR L DEEL, 18 FEOEEN S 2 DFEIRI N EHET)
ETHY, ZDEED 128 DDHfEzE—YarFy IF v T
N ZTUSRL, HMM TH¥E U7 728 (1) 128135 b,
Z, wEDI3B 1 0FHIE 2 00MN 1 ERBEDITHEL,
TORPGBAE M 1221 &b, B, ZRET 720D (2)
2B 5 P(Bat;) X LDA T & > TH#EE N5, LDADI—
NAZ, 5 B, ZHIEL LT, TOHENIFENPTVI IR

REIIZ 15 A 72 X #E, 1000 XHEEL S 02 MR Y
L7z, LDA 2 &5 MUy 2 2k DHBIHER P(Ba|t;) O

ER2IRT. N Tt 2l T L, HBER P(B.t;)
DEN B 2O NEFIZ, HBHER P(B,t;) & Brn DELFID R
TNTWVE., R (2 ILE->TRRING B, &, & AiD
WAL 28RS 5 R 2~V ([0,1,0,1,0,0]) TH 5.

RHEARE THHEEIEL, BEONEY I ht 25X 5
NEGAERBELE, R1LIRINS ISHOBED > AT
3REME - £ 3FRMH - Tt 12 FEEEAZ MR T D 108 DAERKE
AR Uz, 72720, A—8EK EIZBWTRHRIZ 3 DDH)
e BT 5 Z L IZRETH 57280, B—IZHE L 7 SRS

# 3: FhEE
l Method [ Recognition recio
Whole body 0.083333
Proposed method 0.222222

EE2MAMITLIZUI0EEL, ZO®BEERT S22 TERT
5. TOEMEE, AF3EE - AF3EEISETNEN1D
PEIRUZEER LT Ve L, X5I2Z20M 12 FEE» S
1 208HEE ) A XDESREDE UTIEMT XVOEHEL X
Rig2EEL UCGRIRLZEABEIETH 5.

ZD 108 FfEIZR L, HENZ¥HE L7~ 128 20 HMM 12 &
LERAHAERER 3ITRT. 2GR LB ESEAVEEES
EHEL, REFIEOEBRIE W LR TE L. Z0k
REPSREFIED, HEAHMEORBIBVTENTHLZ N
mRI NIz,

4. BBHYIC

ARETIE, FPEYZETLVEHWZRIUZE T B SR
DERFIEE, ZOHFRBADIGHIZONWTAEN., MY

7 E T AT & BRBUHEN S RIRAL 2 I R & 17 5 Fik
ERE L. AOVEEZMGET 2B TE, Tm%?(ﬁ’i’ﬁﬁb\é;
& THEDRIE L ITBIRDRE 72 2 WEIEIZ & 23R E B &,

um\u%h?h)mjibf:\_k%%;ﬁbf igﬁf ikhfﬁ‘]*ﬁﬂlféﬁ’
FEWEIMEIZR L, 128 D& WS LED HMM % % - TR %
To7z728, BBOLMEL UTIIIERIZHELWEE RS, —F
T, BEHTHEARZ LT, MR L ICBHIL S 2EElLd 518
ERDZEeNTEDLRTTHS. AT, PEYIZETFLIZ
FBFHITH Wz 3 — AT, EHEHRENEIRAL O IR % Ik
FTERY MVEEZIZN, RETHNIXEBROEERSI® T A
TR DEIBREDNSHETEIEMNFELY. TDD,
%&@Wbﬁ&thr,wWﬂm B RN & OEEH
TR L, AROREFIEICB T 2RI & O GAREHALERD
BREEZHASHELILEZFELTNS,

SE X

IV 16]) /M RBE, 5 #ER, ME Bl rEy 2ET
EERE L - S EEERH, 34 MIHAD R Y bRl
A4y, 272-02, (2016).

[Goutsu 15] Goutsu, Y., Takano, W., and Nakamura, Y.:
Motion Recognition Employing Multiple Kernel Learn-
ing of Fisher Vectors Using Local Skeleton Features. In
Proceedings of the IEEE International Conference on
Computer Vision Workshops, pp. 79-86, (2015).

[Wei 13] Wei, P., Zheng, N., Zhao, Y., and Zhu, S. C.: Con-
current action detection with structural prediction. In
Proceedings of the IEEE International Conference on
Computer Vision, pp. 3136-3143, (2013).



