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Abstract Under the bag of words framework we aim to learn primitive action categories from video without
supervision by leveraging relevant visual context. We implement a bi-modal latent variable model that utilizes both
motion features as well as relevant visual context, and a two stage clustering technique using nearest representative
point clustering and non-negative matrix factorization to deal with the large number of features produced by video.
Our experiments show that the combination of relevant visual context and motion features improve the performance
of action discovery and that our method is able to leverage relevant visual features for action discovery despite the
presence of irrelevant background objects.

Key words Action classification, visual context, unsupervised learning, bag of features, latent variable model

% ([4]~[6]). ERMBAETHETIL(RAET IV [7], PLSA 8],

1. 0 ®I(C . .
LDA [9], HDP [10]) &, bag-of-words D7 7'H — F |2 H:D &
KT, KEONPWAZT — 5 R—=ADLEEN T T % —ODLEFHEOHEEGE LTEL, XEFDO Ny 7 22
BT 2L VHIREICEHL, BEWICAYOT) I 7478 TL2ETLVTLH5.
e BT HRMERET S, 7)) I 74 TEEE I, Bk BIEEBET IV E NYoOATEFEIT#EM L2 & LT,

BCTbNLEEEZERL, 2 v 72 FICNE, KOX—TV %% Niebles 50 [4] 7275 5. 1513 PLSA [8] % ¥ 7 4 I
Ll BHTRRTELEETH L. \POERNEITENE L, XHEOLDYICE T, 2 L CHEDID ) IZHFZER (ST)
7 3T 4 TEME (LR, BE) 2o EN TS ([1]~[3]) FEBEMAWT, 74 FaT7 A7 — MlE» 5 A Y O (77
L) ZEDL, BIEOFEIBMRIC BT 5 A\WATE 2 BRT ) 2EEMLTERE L2 £ LT, S OWfIE, A
L7zODEELHBETH 5. bUHELFRICEELFBOEG L LTERT LN TEDL L

AR, FERIEE AT TV & T, HiiE L cog 7 — % ZRL7Z. Lo, 2ZTTHW SN2 PLSA 7V TIdHEZ2[
RN=APE NYOEERFET % L VI FRPEAIATDI Ty HHE VI E—DE— FL2Ro T iz, Bk 5 L9

28



1 BUREISOIRE 7B R BE & IR & 2 MR RHFEL (fk)
ETEL BIRO 2 W (5R) 2B LEES 73 2285 5.

BRI SR 2 B L T,

NYOBEL, B & (ReZEMBFs) & WA (M) 225
RSN TWAE Z LR r 05, 2 LT, lftFonr
WCBWTHFEUHMmICED, NMIEfEx 8 & &L Z2oHEICHER
FTAWRDORZN L > TRBEEEAT) LEDNTWA[11]. #lx
i, K7 2 BOFORE & F—R— Fafli) HoFoH)
EFLAPTVDEY, BT ) RF—KR— FOFE (RZ) 10k
T, R LEELZEBHRICKNT LI EHNTEDL. Z0EIH %
BB L TR E 23RO (ZHEY) *RE
BYSZAR & - OF) ABFZE Tl NWEh e & 8 & & LR Y SUIR O LA
b LTERS.

Lo L, 2hETRESNTE LEEFBOMIITHER ST
% Z58 L T, B 21, Wong S IZIRE22 R & B o
EIEREHD) BTV EREL, KLESFOEELFE L7 5.
Lo L, 15 OFFHATIE, BERSURE W TICW 2 8%
Xpl4 52 LidT& 2w, [[{UEL, Wang 5 [6] 232 F L 72 Fik
&7 L — AW OWERBEOLAE F W THRSATE OB X % Fiik
LTCWALH, BiEoTH»Y & b BIHWAO R 2 % HH L T
Wb,

BREEHE v 72mgE L LT, Fanti 5 [12] & Niebles
53] DFFEA D 55, N\WORIRICHET 2 EHE €TV
A, ROEFDORAFZELTHWEIDTHL. 20720, A
DIRE VIR L ENTE Y Mo R~EHT 5 2 &1
BHTELVE V) BIEPHFET L. $72, KARTIRET LT
HEDORSHAMESTE LTI, BEICBIRT 2 Wik o T
Y LR EROBEHEERL T RnE W) N H 5.

AR T, LR OFFER BIRIEHR) 1TAF L 22
DOE— N (B & LHEIR) % ZE L-mhEe 8 Fh e e
T5H. EBRTIE, HENIREHWS 2 L1255 B RN
HERRL, WK iR Pl Lo T — 4 R—= A5 @)fE
HFT)HVHBWICES NS I ERT. B, AR
Forv—r (K1) T, EROWURN /A RITHESIT, F)
VEATT) #IELLFBT A2 I W EATEOFHEERT.

REFE

K7D BWIIWE T — 7 N— 2 Hh 5 AWEIEZ 8T 5
ZLTHD. CORERERT 720, FTHES S BN
Ik (Z2HIR04EE) L EITEOBY & (RZ2MRolse) 245 (2.1
B, RIS, 2B 925 ) v S RERAVT, KET 172

2.

29

Algorithm 1 — Nearest representative point clustering

1: for every video segment d in corpus d do

2: Initialize histogram vqg = 0

3 for every extracted feature x4; do

4 Find the nearest representative point c; to xg;
5 if La(xgi,c;) > 0 then

6: Create new representative point ¢ «— Xg;
7 Set count of cluster vgp =1

8: else

9: Increment count vg; of nearest cluster c;
10: end if

11: end for

12: end for
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