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Abstract In this paper, we propose a method for compensating motion features utilizing regression estimate based on
correlation between motion features from deficient human bodies and from entire ones, when recognizing actions from persons
whose bodies are partially deficient. This compensation is good for the situation when human bodies are partially protruding
around the edge of view angle, and contributes to enlarge region coverage of action recognition. Firstly in the proposed method,
motion features and position are calculated from an acting person in a depth image. Secondly, deficit length is calculated
protruding out of the view angle, according to the position of the person. Lastly, motion features from an entire body are
estimated with regression estimate from the motion features above, selecting regression coefficients according to the deficit
length. Effectiveness for improving F-measure is confirmed with three kinds of motion features in a fundamental experiment in
a laboratory. In the experimental results when human bodies are deficit from floor level to 600mm above the floor, F-measure
is improved by more than 11.1% with the motion feature compensation comparing the case without compensation.

Keyword Depth Image, Action Recognition,

1L.IZC®IZ

BRI AT oG ZBEGRZL T, BHECWHE
MEBBMBRETE2E=XV TV RTAOERNEL
TW5., ZORRBFKIZ, NOBELZRHL T, BITR
FE WS ITHZREBET L2 FEOMERED b
[1][2], —#FEHILENTWBDI[3]. = Ok 2R4TE
BERTNIE, ER/D AT OMBGBEZERNICENL T,
EREFEOBRBEROAHELIEE TE 5.

Regression Estimation

WD ATRBOBIERFRO FIETEIC, Bhp
DRFTOR AR E 2 A TCEEFEELFAL T
o, ZOMBRFEEXRSERTDIE, AR RENRN
MEE D, WHMEZBNERREICK-> TYH, ZHLE
THEATZICE, BHOLLSX, BOELIAAL, K
MERFORG ) A ZEPIERFBEICKIETZEEZD
N—FTDEUENRHS.

2R NREBERBOFELRICE, BHEEGE YO

This article is a technical report without peer review, and its polished and/or extended version may be published elsewhere.

Copyright ©20@ @ by IEICE



HHAPNEETH L. HEHEEGE VIIRERLFERE
flio CHGhORBEBEDOHERLZFFT 27 14 A ThH
% . TOF(Time Of Flight) [4]<° Light Coding[5]%% @ % >
POFRPH D, EEEEAG Y O RS RICE, S
KREEOHILOEEEZZITIZSWVWHERDHD. M
T, EEFTOANDOMBESLHRZ EfICEX D LT,
REEOm EXWFHETED.

ZIT, HEEEG R YICk 2BERMERNRE
DE=FIVUTIIERAT 256, BAORI NFHELE
D, ZOHBRTE, EROBERD AT LREKICKHF
MEPORO TEMITEREFEP 2 —FICTHI N
5, 2oL PRSI A NN DITR
W ED— S E ARy FICIZ 5. HEEEE &5 <
ANDOEMEZR 2 D FIEICIE, A7V by 0BH[6]1°)
VEZEFEI71I81[91[10][11][12][13] 3 % T b 5 2%, A DAL
BEEAOPRICKEND Fr—ABRBLETH-T=. —F,
THEETIERNRIELZ R LT D8I, NDOAL
BEKDZ LIINET, TEXHLETIEVEKRO D N—
DEEND. R OFRESMETIX, FEHEE &S TAR
EHEO TR SEmBICBH T HIC#ENLT, AOFED
HCHANOES N KRB LT, BERBEN NI D.

T TARBETIE, ANO—HBPKRBLERLE 2B
o o R OB AR E OB Z FIH L 72 BURHEE 1T &
ST, BERBEEZMET D HIEERETD. 20O
ETIH, AO—FHRXALEZKFOBIEREEL SH D
Mo ZHEICEfT T2 28T, REBEOEEBZRMT 5.

2. EREEB Z AW BER R O /R E

HEEE G2 AW BERBROMULREDT T r—F
EEHEICERRSE., £, NO—EH EAMTITHAET
KRETHZ LR, EREBCRETEELZRRD.
PERIETIE, WO L A TG L RIS, AORT
Fi7e X RE & 2 ik L= 8 {ERBE2 MMM LT, &
DTV ZH/NT DT 7Ta—F B —ROUTHH.
Holt &%, HEE B O 7 L —ARMES T OESEED
25 34 & o I- ¥ & %, Edit Distance {5 TH 7 =
VHIBI L TV = A F ¥y B{Ez ik L TV 2 [7]. Li BT,
AV NVZy N VPEHEE LZREOBROKFMES,
BERBEDERBET L THT TV HB LT, Bic&Eo
EHA2BELZRML TWVDI8]. Mk Sk, HHEEm &
D /INE IR N O FEEE O B S AE O R %, Joint-Boosting
THTIVHHLT, #iroizElo 2T aifEzR
WL TWD9]. Ni b, REEEG T OF—H A b
JEREAE SO BB > B 7 % & & 7 {k L7z BOF (Bag
of Feature)® R {#% &, J " MHI (Motion History Image)
DE— A MOFEE%Z, SYM (Support Vector
Machine) T# 7 = U Bl L T, @R%EOH & @h{E4 R
# L T 5 [10]. Schwarz & 1%, FEBEE G O R E5 T

KDz Ty b D3 — T — 5 0D 22 R A R
LT, ZEREICEDREEBRET VKDL T Y
HBIT, FERDI>EOEBENREIEZRHART D & FRF
WCEET D2 AD A7 v b &R L T B[11].

PERENITMIC Y, BIBIC[6]E TCADAT L b %k
RIBLT, TOBEMHMEEZDIEREREICHES 77
—F HdHBH. Masood H i, LHETZ L—ANOBEEHMO
HEEZ B EREEE LT, BIE T IV EONRET L
— L EOHEUEER W T IV BT, BITHEOK
W22 BEEZEM L TWVWA[12]. Wang ik, 7 L — A
MOBEOBENE & A7 L b v 8500 B0 & B {E
B R & L C, MKL(Multiple Kernel Learning) T 7 =
VHIBIL T, BBOEBLZOYHMPEE LE-BEELR
ik L Cwv5[13].

IHRDRERETIE, BETHAORE DNHEANIZIL
EFHZENEIETH o, BEEEE S Y O WA Tk
WD, Z ORTEEIE A ONALE DS A g o B 7
ENTH, WAOMEBMORKICITHZINRW., f/Ekik
T, B OO N TIZBERMEO A KHE
TH/I, BENT T OHBIARECRDS. Z O
BIE Y = A F v BE[T]I0 0 &l Af 0 B {E[9] % *F 5 &
T AL, FRNCADOMNEE KD Z & TlHBETE 50,
ITENHLE DERIC AN DNOLE D E O 6 4172 W i T i [el ik
DR TH S .

3. EIRHEEIC L 2 EERBEDHHE

AfG T, BEEEEGQICI2BEBRBETAO AKX
HLUEROBRBEIIH LT, REFREEFPB - RO
IEREEOHBEE LM LZEBHEICL > T, B
EREEEZMET 2 EZRET D, FEOMEZK
LIy, 9, HEEmE» 5 NOBERSEZFHHE
T5. R, ANOMEZRD T, MLEIZECEZAD
KRPEZFHET D, K&ZIC, RERICECBRZRET
ZBIRL T, FIRRORBE L RO IEREEN D 2
P RO EER R 2 BYREE T 5. LT, FEM
k%,

i

Motion features calculation
(from partially deficit human body)

Depth images Human position extraction
v 3L | g
Deficit length calculation Clr(.)uching

Regression coefficients selection
v

Motion features | | Regression estimate
1

compensation ¥
with regression | Motion features from entire body |

M1 HREECIIBGERBEOHEOHRE




3.1. A\ BIZHSUEREBEEOHE

ANDONLEE, HEEmGE D Ao vy &L
T, YVvx=y NNOHEZOEHMEN»NORD S, REE
X, ZOANONEE, HEEERGE o FOREME &
BAELETAZHANVERMETANLRD D.
3.1.1. A\OfLEDOHH

HEE g o vy MIERESTHET S, B
HEE G O R ES T, EREE#REfFoTCrr=y b
DEEECHE TcE 5[6]. ok, HRITBHIERBOS
ATk TH <.

ANDOREOHFIZIE, TR 20KICy Ly Mif
DR & 2B O R L X T[14], Rl O ERD &
BEbd X I BELART L. KRID, FAORKHE X-2
FOBELERDTAOME LT S.

Human Normal
silhouette of floor
p—— N

¥ 51 z
- X
(a) Depth image  (b) Point cloud original (c) Point cloud translated

X 2 FEEEER O S OEELE RO

3.12. REEDOHE

KRABEIL, EHEEmGEE YO AE TOREm EDRE
BEL &, X 39 BRHEm {4 o & E LA O KME T
Ak, K@A)D B TEHHETS.

B =max(0,Y, —L/tan(90-0-w/2) ) (1)

Depth Image Sensor

50
? Yc: Sensor height
Ye O h 6 : Sensor elevator angle
w : Sensor vertical view angle
BI ( L : Distance of human on floor
¢ i B : Deficit length

B 3 ADAEEXBEOKR

728 B0 DRI, yzv:nyk HAWNICILE - T,
KEBITHEWN., X 412 @ﬁ%ﬁﬁmm%T¢

Standing . “ ' 1
llw
Walking 5 ]

.,’“ 4‘- e:- <
-

Deficit length omm 800mm 1200mm
X 4 REESEOHBEEGOH

Crouching

32. REBEB IS U-BEREEDREIFHE

B {E R R o [BUF HEE Tk, KB RIS U7 BUR R
BEBIRL T, R RMB- -0 ERERELHEET
L. KIEEBIIG U ERMAHE ORI, F 3 Fw
WHEBELIENEEORBEDOE v F{By, By, ... By}
FC, ZRBEPITWVB ZEIRTH. RCKREBEEDOE v
W Um0t~ F{A], A, ... Ay3ID 5B, B;
WIS L7 AR BIRT 5. m%IZ, RELEKOHEME
BMELZHHAER x, 2B RO EREEL
AMZEsy LT, KQTEFBHEET 5. p LT py
Ex Oy OFHE, iy OHEEMZ =T .

J=A (x-1)+n, @

&3kﬁﬁmmutﬁﬁﬁﬁ®%%®$m

ERARE DT v F{AL A, . AVHE, FRTICEE Y~
InrE ATk, REEDOE Y By, By, ... By}
BOHEHRBENSHELTEL. ZZTXHEE B
DB T AL, SN E A NI 72
BY It @S BILFOE S ZBRS L THEMT
D, ERRE A Y, REBE B OFEE Y T OB ER
MEOWEVIT S &, BEBPMSE2EHY 7L
DEFEREME L RBE B OFEY I BE K
B DR s,xy,i mHREB)THET .

A =Sy, Sxi (3)

’:@ﬁm@ym AL x ot T 5Ly
DAL % BIEERL U 7=, B30T B/ 2 8 C A
RWEMTH LS. ZoBYFRHEETIE, AO—H»NKA
L7zHEE 2H 0N - 20 & CEIERF RIS BMEN B
5 EEEIRICT A, Bl X, BEHERICHEE S RET
LR TIE, AIHETIRZD Lo ETFo@x L, %H
W2 DMEE2 SO -2 OO LT 0B X XFEH
LTWADT, ZOMBERGEET I EZEZLND.

3.4. BER T E DO AH B M DR EE

AND— A KB LT & By ARk o 72 B o B {E R
MEOMBEMEEZRIELZ. X 5@, #%H 510ER
F—ANnbROT, AEORBEOR L 25 NK - /-
RO E/FBEOHBRE L RT. BIEREEREIL, %
i 4.2 TIERD IBRILOBIERBROFHEZTHD.
B 5 (b)ICIREME & LT, B {ER & D & Kot O B E
BLOKIRMEZ AT, HEREOMMIZ0NH 1T, 1
T—%, 0 CEMAETHL. XERBIFTODOLETLEGN
By, 0 2HEMT BICEN THRED D KET B0
MBS 5. ® 5(@)TIiE, COBEZOMEREL, X
HEOHEMCHEL CHFAWL T 200, BPORE
TESeHrTHDH. ZhE, NO—HBR KRB LERFES
BB o C R OBERMEICHBEERD D Z & 2R T.



X 5 (b)I%,1050mm & W5 KERREETH, ;KIK0.5,
EH 0.6 DAHEANRH o2 L AR LTS,

1.00 e 1.00

-5 om0 s 0.80 NI _.
= © A
5 & 0w 0.60 -+ 0.6 e
S € 040 0.40 0.5 AN
S2 02 020 [ Mean  1050mm
= o — Minimum
S 000 0.00 =

0 500 1000 1500 0 500 1000 1500

Deficit length [mm] Deficit length [mm]
(a)Correlations between feature elements  (b)Representatives of correlations

M5 REBBOBIEHEEOHEEMREK

4 BMERBEOMIEEZ AW B ERH
BIEHEREOHEL D ERREFEOBHERMK D
SHROBEER 6 (TR, EPRIQET, &

bADVEy bafhiit L TREEHRT L. KIT, R
LB OBMERBELMET S, RIC, 3T~
R E CEIMER MR Z M IET S . R&IC, BIERE

BENOEELT IV ZHHI LT, ZTORZIRIT
TANZ YT 5.0 UF, FEMEERD.

t . ; I
/ Silhouette extraction and plane projection 4.1.
v
Motion features calculation 4.2.
Depth images 1
Motion features compensation with regressionj 3.
v
Motion categories discrimination 4.3.
v
Time series filtering 4.4.

Motion category

M6 BERBMEOMEZHWZEERBOME

4.1. BEREE & DRl AL

R B 5 o mi AL BE T, X 7(a) O BRI R B R o
ANDI Vv y NEERESTHH L%, Kl ehieE
b EoE vy N OEREEZEELEBRLTHLL,
TO)DERIZ 3 DD EFE LI R EERT .

Arm with
small area

Arm with
r large area "f

(a) Original silhouette (b) Projected silhouettes

B 7 BEEBIC X D HBERESKOQE

B EBIIE 22, y, x B EoBEREO KBS
DRIEEBIZHEY L, NOB &I BEBEEDE X
LD B, ki FmoEREIcHEST, K7
OB TIRBEOHEBNILL 72> THEBRIRZH L 2o T

W5, Em, HERANEREICH DA, WO
MEIZCLEDZADARZFOENENSLSIWMALND.
4.2. EEBEE B OOERBE O N

MEFEICE, BEGPOAD LTy FORZ
CWHEERALCMEEOMERMELEATES. 22
TIE—HBHZ, MHI Z W7 B ERF RIS W TR 5.

MHI i, B EOEAL OB Z KM Cii sk L7 R
WETH DH[15]. MHI 2 W7 BN ERF M E T 8 D k&
W, T MHI O LA OB 2 6o o e 2 b
T LEHETS., RIZZOMFOBEBET, B X T
TLADOE U ORBEEST D, ZOBERBEIL,
ANDY VT y NHETEHWEH O L2 L8 & o FH,
BlUo#hEoR&E 2T 5.

MHIIZ X 2 {ERF MR, B A3 >% 4« THH
TOHL.ECEBE6D L & BERMEITI8RTERD.
ARG MICHEE L CERE 2 H 09 [17]. FEA
DN 6D L X, MIEFBETI8KLTHD.

Newer

Older 0 360°
(a)::(s)i\llﬁgleerge (B)MHI (c)Gradients  (d) Histogram of

of MHI MHI gradients

K 8 MHIZHWEEIERBE

4.3. BB EOBIMELTTYDHF

IEREENSEIES T Y 2 #2121, LDA
(Linear Discernment Analysis)iZ & % & 7t E#§ & kNN ¥4
ARV D7), RoTEMIE, BED 7 Y OH B F
H L7 WIRITOHEIEIZ Ko T, B EOm B4 S .
JEHE % O Wt O % E 1L, LDA O E A5 O %55 % 95% %
UL T 5. KNN EIX R CHI % OB ER i E 4. X
@DIRITRERT bV DBBENRKDOBIED T 2
VIZHBT 5. R@ICEWT, yITEE/RME, v;iX
i ZEHOEBMMEI T TV OREXT b A{v)=
{ViLVie. Vi D | BEHOEETH 5.

argmin
i

‘y—vij (3)

CORFERT FL, FRICEF Y A b LBG IE
TR®B[16]. ZOFFH I icix, AN
WS- TF— 2 DR EEAT 5.
4.4. BYEA T DY B #E R OFRE R FIH E

Re R FIEE ClE, B O EE S CHE— ORI RN
ROESHBE LIZEIELY T IV RIS DH. ZOHE
T, BIERSBE ORI X DB A A R R & HIR
T5. BERIIMEOARBELRE L TI5IC LT,



5. B R BR
REFIEOANMEZFMLIZERICONTHERD.

5.1. EBR& M
HEEEm A i, — M7 TOF o7 314 2
ERHWZ[4]. I AIEIKFE 41° , EE 36° ThHD.

PEEE B % 0 Y A X1 160 x 120[pixel] TH 5. HE S
X, EE2.2m, i 25° L BEor T S K
9 opFlORkIZ, JEM, 2E, &Ee, Wi, KT, FiE

D6oL Uiz, i, oM -CIIE 2 Ll T
T.ORETIE, EXNLKRIZESRT. HFETIE, MW

Gol2&4BkeEailAd > CTHAE . EBETIX
BN DR TICHEED . HITTIHE, TOETREREAE
T5. FERTIX, WBEZKENPLE EE CTHREIED.
IEON, AT RNITH, FEITELE VSRS
FIEOH, Y OBEIZHFE/EOH L L TEIRL .
Fio, HEEEEBE VISR T 2 A0 A ERIC
52 52%BRERELC, EHBEEHICx L TiER
ERRIN O 2@Y TITo7z. BEX T U O, BE
D6 AD 2 FmEMAGHLE T 12 & L. @)
TEICB LD NEIE, -EN 24, ERVIZ1A4ThH 5.

B, 8 8 B )8
.A a - a . n
(@) Crouch 7 (b) Drop © (©Tum

Rl B S e
h.# Idy‘it N I(‘

(d) Jostle (e) Walk (f) Wave
X 9 BE{EFT—#of (£F:1EME, &5:8Mm)

A 3 By E

S L N

x—OOmz 30m x—lOmz 3.0m x=0.0m,z= 20mx -0.8m,z= 20m
X 10 MEZOCKREME®GDOY TSIV

ADONMEIZK 10 IR T 400/ Lz, —4 1%
EEDTERN 12, ADOAEN 4>, EBREN 34 DM
HEbET UL r— ARG L. XBEREBEOT — XX
EHEBWSTZREOT —Z 5K S FTE D RBED
BIETOHEBERALTCAKRLE. ZOFIET,
300mm 7> 5 1200mm £ T 150mm X A DO KEE DT —
AEWBLE. F—=FEF 208 LT, 2BHEE 2
CALE 3, PFIMMEAZMLE 1 EAE 4 E L. B, A
DR G o HIESICHAT, ADOKE ILOMHE

EREATER, ZEK 7 OEREO BRI K
HEREEBORIAE TR TE 5 & 2.

B EH & 1T, 4.2 & MHI, CHLAC[1], ST-Patch[2]
D 35&L7. CHLAC T3 7 L — A#ES 2B DR
FinNg—r ALK 251 RO METH S .
ST-Patch 1%, WEfH J7mds L OVZE [ 07 ) oD 2 B A il O &
— AV MIXD26RTORMETHD. E@@Wﬁ@
BEL, M 7TERT3I0REEBREINETNLOKS
&%»ﬁé%%ﬁ%ﬁ;&#é.ﬂ?mhiﬂﬂﬁ%
IR FmIZ 6 7L — LB LT,

P 7 L— DAL ORBRER LR E L. #E

A7 L — AfE O RS R A 5 Recall & Precision % £

FHL72%, MEOFTMEL D FE(F-measure) & 2F i #5
e L., EoBIC, BERMEZMELRZVWES
OFELHRE L.

5.2. ZBRHER

ERERELT, 28ELIT IV OO FEEX
WWIZRYT. K118 T, COBEMREETH, X
HE2 O0mm 2> 5 1200mm O 43k T, Bl R E THIIE L
FEHEOFEMELRVWEEO FELIYLEWVWI EnD,
BEFEOMEERTADEEZ NS, XE & 600mm
DOEFICEHR TS E, FEOKFEORITIEIC, 16.2%,
11.1%, 50.6% ThH >7-. Z ® 600mm DO KRHEEIL, F
B 72 AN BYEDO R T @ 800mm (2 W\ T, JIES o B
ENFTEALERZRVCIREICHEY T 5. 7eds, ST-Patch
DOEEWNRFICKEVOE, D 220K IZ N
ARZ0BE#H (1 7Lv—2NOBEBOBEHRE) 2507
HEZOND. RAOEFRTE, MENEWVEIXA
OEEICELTHICHAN D IXTAE MR KELT
INEL BRBTEDIC, HEDHENRRE DL EZS.

= 100 100
S ] 85.8%
PR R = 80 —
2 60 \:\'\- JlG'Z% 60 '\"“,_ -
g K ('\ ‘
£ 40 s 69.6% 40 *u\\. 11.1%
- N
g 2 . 20 N 423%
= 600 mm 0 600mm “__, ‘
0 500 1000 1500 0 500 1000 1500
Deficit length [mm] Deficit length [mm]
(3) MHI (b) CHLAC
gloo
80 70:6%
L \‘T.\——!
Rt
g 4 50.6%
o x,
c R
g 2 S00mm Ses 20.0% —=With  regression
b— - . .
= o m e ) -~+--Without regression
0 500 1000 1500
Deficit length [mm]
(c) ST-Patch
B 11 XHEEBELFEHFEOE
5.3. B

MHIIZ X 2 8 BRI EZ RIS, BIfED T 2 HD



R AR O ONWTERE L. X LIXKBEERED
FEOE({EZRT. FEOE(ILEIX, 25080
B (KB EO0mm) OFE»LDETRDZ. £ 10
5, BALBENEEI T IVICEFLEZERN 0D
Bl 213, K E 600mm OB, SEH oL 81T 3.6%
MBS, B O HIT B X OVFE T 16.3%0,
2L1% & RIECTH D, Zh b o, Mmook
L FE~OBRBELIER T, 22k, 2H0
B> 7-BFIC1E, ZORBBIIEETH -T2,

# 1 R#EEL FEVELE

AR R B OFEOEILE §
e |_EE 966 | 08 | -1.7 [ 29 [ 25
®A 955 | 31 | 1.5 | 1.0 | /.1 FikYL
=g | EE 89.2 | 25 | 33 | 49 | 236 — 10%LLEMEL
®A 872 | -16 | 62 | -48 | -14.1
g | EE 707 | 00 | 05 | 113 | 73
A 985 | 26 | 42 | -15 | -02
e | L@ 986 | 05 | -1.0 | 03 | 04
5| #@[ 78.2 36 | 47 | -16 | 87
$ |_EB 763 | 1.1 | 32 | 44 | -1.9
BT 889 | -09 | 1.8 | -163 | 325
5 | EB 88.3 64 | 43 | 40 | 26
A 96.1 6.7 | -44 | =21.1 | 248
SHTIUFH | 894 | -19 | -18 | 36 | -1.0
[FHHELE mm - 300 | 450 | 600 | 750

COMBEHBORKIL, KEBENXP KRS TIFEHFOIHX
NHEVRZTIC, EEEREROBERHEND £
FOMERFBELZFRHEET 2RKIC, BELT TV M
TEYEHOBMEREE-T-2DEEZSE. X 12 DF
DRI, KHEE 600 mm TITIFIFE FEHHN A R0,
F, EEHomcEHEAREIARBEHICERT S &,
ELo0E8ELT Y CHiia L TFIcE<.

CORRKFEAD T Y ORERTICIE, FRTICKE
BENTIVOFEMERNO FEEZRD TEE, FEOK
TABEREMECTIXREBERZENT 2 HIERED
EEZD. ZOFEEMEZE, BV OLMtERFICR
mcEorLEZILND

Walk ‘f
sideways

Wave ﬁf
sideways

X 12 XR#ER 0OMM DY L= v FDF
6. BV

AFGTIE, HEEEEGE 2o ZEERBOE R
IR 2 IR D oI, B N O —H 3T A H TR
BHLUEROBERBEZBIFHEET THES 2 Flka i
Bl ¥, E@EERTZzOEIMEHER L. 4

" OBBITIE, ZHERZRME O ANDOBERH T 2

ZHiE, mEEmEG o AomE 2¥h LT, %E@
e & & OBEREEICEMN ARICHET S
RRFENADHEEZXD. EL, BE2MWNTET R
EPTE DO IEWIZH D B ETIX, WiEY & eI B EE
EHRITNEABOFETIANA-—TEDLLEEZLND.

X B

[1] T. Kobayashi and N. Otsu, “Action and Simultaneous
Multiple-Person Identification Using Cubic
Higher-Order Local Auto-Correlation”, In Proc.
ICPR, p741-744, 2004

[2] Y. Ke, R. Sukthankar and M. Hervert, “Event
Detection in Crowded Videos”, In Proc. ICCV,
pp.8-15, 2007

[3]1 BAEHLAN, AREEKES, & O, A, )l #H

=, “UTNNEA L ANYEAHEL S ZT L7 SSIH,
pp.E-02-1-6, 2004

[4] Mesa Imaging #L, http://www.mesa-imaging.ch/

[5] Prime Sense f&: , http://www.primesense.com/

[6] J. Shotton, A. Fitzgibbon, M. Cook, T. Sharp, M.
Finocchio, R. Moore, A. Kipman, and A.

Blake, "Real-Time Human Pose Recognition in Parts
from a Single Depth Image”, In Proc. CVPR, 2011

[71 M. Holte, T. Moeslund, P. Fihl, ”Fusion of range and
intensity information for view invariant gesture
recognition.”, In Proc. Workshop on Time-of-Flight
based Computer Vision, 2008

[8] W. Li, Z. Zhan, Z. Liu, “Action Recognition Based on
A Bag Of 3D Points”, In Proc. Workshop on CVPR
for Human Communicative Behavior Analysis, 2010

[9] HuAt A, MEEOLE, “pzE g MR & BRBEE o A
VW72 Joint Boosting (2 X A Eh{EFERI, FEEW C
No.9, pp.1554-1560, 2010

[10]B. Ni, G. Wang, P. Moulin, “RGBD-HuDaAct: A
Color-Depth Video Database for Human Daily
Activity Recognition”, Workshop on Consumer
Depth Cameras for Computer Vision, 2011

[11]L. Schwarz, D. Mateus, N. Navab, “Manifold
learning for ToF-based human body tracking and
activity recognition.”, In Proc. BMVC, 2010

[12]S. Masood, C. Ellis, A. Nagaraja, M. Tappen, J.
LaViola, R. Sukthankar, ”Measuring and Reducing
Observational Latency when Recognizing Actions”,
In Proc. Workshop on Human Computer Interaction,
2011

[13]J. Wang, Z. Liu, Y. Wu, J. Yuan, “Mining Actionlet
Ensemble for Action Recognition with Depth
Cameras”, In Proc. CVPR, 2012

[14] Point Cloud Library: http://pointclouds.org/

[15] G. Bradski and J. Davis. “Motion Segmentation and
Pose Recognition with Motion History Gradients”, In
Proc. WACYV, 2000.

[16]Y. Linde, A. Buzo, and R. Gray. “An algorithm for
vector quantization design”. IBBE Transaction on
Communications, V01.28, No.1, pp.84-94, 1980.

[17]M. Kazui, M. Miyoshi, S. Muramatsu, “Incoherent
Motion Detection using a Time-series Gram Matrix
Feature”. In Proc. ICPR, 2008



