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2. Joint Probability Distributions
3. Penalty

4. Piece-Wise Constant

LS)L>L“’ wa)yu J..\A )I oalaiwl l; Lw‘ u..]laﬁ uwlww)

ohSen 9 S5l

R o O

R AT R
olyor & JS lawg p ol Oy Cullad LSI)J Sl S 65)5‘ By Jﬁw

Dol o 48,5 040l

5 1y s 55 o o Sl b les ) >l
e Pl P g aly dBgoy g3 mle ol jobo 405 o0
oS5 ho Loy 6551 L bl & s o o] sl 4 S 5 0
ol Ll &8 39, c0 Hlasi] aitan (6550 oS bl opl oS bl ) euS
Sy S e u.w.o Sl Y IS il epe G ledb]
oS yob plen ("SI aselal" culled) smd o i 1y cdSul 5l wiged
5 ol oald oyl duw,) ol (sadS (slaes 8 g 0 00>
L 5,5 ©ld @) (o el b 4S5 (gl (gl 5 YL Cuond
S Conl Al 85,5 00 )18 G551 @B 1 (] (Rbwen 3 5 Se S
Cawd ol Osb@ Jl> )3 "ol d.\muﬂ" &S Sloj e J9]o »

S Jils &S WS o et Lo (S a3 Gl (gl sl
S ol odle 29b Sl gl 1S el S 8
dcgoine Alo AlS 5 0)3 M LS Jolb g 0392 obgS sl g 3)lge
Ose ) (cé)S sales JIE oy )5 L\,u) cwl UT-Kinect o3l
oS o 55 1y g IS 5l b iz OIS oo 4 o s
oS Juols el Sy (Slej dgaote yiibes 51U

odliol Sl gl Shg 5l dlie pl o o i ol &S job lea
JB cdSul ool 1 edlanwl o Lol sla il 5l (SO Jy oS 0
ol Ll 3 &S 1) ooyl dws Lo bl jd il e sl @ls g slasel
Py w28 o & Gloj (V ieaS oo oy Ml or 9o S
iy b CSLS oiwd &S o (Vg 20 o5 Juolae ool
sl Cls dw o 30 aS Canl (pl Lo sleal WSS 2l yseinl 1) ISl
Gl Cuond pow g Jol slacdls jd el walgs s yd 2)Sles b
oo |y cllad a0t 4 ) canlie sl 3 Lo (A8 05
ol 9 Ygone 00505 b hgiste (sl yd 0,8 dnles bl cims
3olad g mow OS> ol Ll 1w simlgs 48,3 0130 Coond
Sy (Syapo Jolae Cledbl &S Sian 0 ped clb o diuns
Souo lae b1y ady cuwd jl Juole g ed dbul  JSie bl azil
ol Job b cdSal ooy gy j1 1 (She b s e il
oaly Mo d)l L;ol.oa ﬁl).g Jo L U°9) u.sI)JL.: o= f"""SLf .)L’>u‘
il 4l b g Job B > Slae Slg5 o cdSul

Jw Y=Y

&S Gloy (Y g s jl

acgormo 5l (X € X, ) €Y)X wgs K (Jao Lbjgel yobaie 4
1 3w & Gl Pug S ol plaS o &S 2445 0 odlitnl 2 ooly



WA e ) 0jlos VA Jlo ¢ 5g00lS” (quoites = el Jouels (odine 5 Gt (soiee #

ooy (Lt C(x) bawg X b ) ediplpinl la Shy 3]
Sy iy Ay g Sy Jously @b 09
w,(x, 1) = exp(6, (h)$ (x) +1(x,., ., 6))) )

oadodls X (gly 0ad (it 9 ly W1 S age 2 o 0 S
Sl G bl o 0sd e dbie cel anles Wil glite
2ogdle ) b 2 Slae ) (6 g 4 Casl (6399 (5o pite
b bowen s gy gladb go dal) ul ety 26
A oo S S0l

w (h,y) =exp(0; (v, 1) +1(, y,1,,6,)) (v)

5) w3 e &) biyled (S 3 Sle ol I Sy oS bl |
o b) sl e gl bl o> (B ly o8 Jbo o (aien S5
Gl 15 Canl oo cullad WM o )3 (V) (a8 o slas] oy
Jb ol b S e 650jll ) boape g oy b 2 g
Gy g Oloiy pite Al G Lalgy Wb Lo dacdld (S o
oy idgy Lo oldw Juwsly <yl jo P IRPURN ISR
Oy glecdls p Clynss o (18,5 s )d johaie & g e
o b)) g b Jeily b dlsd o 4 2 b Jlgie
oS 5oy st ooy sloysite jl cdn 2 5 ez

v, (h_ s h,y) = exp(0; (v, b ) + 10, v, b 1, 60)) (A)

Slp &S @S0 iy Y g9 lidw ol @b S5 o ogdle &
bl o ST o 50 Sl e o0l elacialled 5| Lol 55 st
s 1y Meahde! weld Jlo oy s oo Sl b
sbads gm) Jg obh g g9pd b dlge cdd ool S
She lacdl 4 Jbs jd e 03l (il o6 4 (sl 5 ol
Gilise 331 g Canl 0bsS Cadled ol 4 bl 0> (6508 Cora
She OYb olaw s A8 e Gglite slacs ju b cunl (S
o B ) adgl b a8 b sl alie bl Cosl (San b
w5 akly Lo gy cpl laiian oo S (B, 9 B, (m) ALL 5 (A,

S 5o 5 )

l//\‘(hj’hk’y): .

exp(6" (v, b)) +1(, . by, by, 07)) ®)

Lo cigd_os oanlio & Mt _playite ooy slocdls & lox]
oS (5o Bl e (g

pg(y|x)=2pg(y,h x) (V)

2 Cyge & (byb sl eadc e Jely @ly 4 ag b
b0 iy yoS

)
ps(y|x) - ;[zg(x) Hiqj’k(l//\(xﬂhi)xl//r(hi’y)x \\)
v, (h_ b, y) <y (h,hy, p)]
U] ).)45
Zg(x)=ZMH[M(l//\(x,h[)xl//r(h,,y)x (\Y)

l//r(h[—\’hiay)xl//r(hjahkay))

4 o8 oliaty Jlaisl S Jae 53 Juudly ol sl bl g5 sl ¥ S5
e omb BSG Jaily @b ice Yh 95 00 033 (3590l il )3 4Bl &g
ey @b sl b 9 ) £ (2l Joily @b casly YU (2Ug> Joudliy U

Y gy ol

A, fo(x)) <
A, £, (X)) = g(x, y,h,0) + g(x, f,(x),h,0) <
maxA(7. £,(5) - (e, .. 0) + g x. £, 0.1 0) = )
I(x,y,h,0)
Oyl Haley Blis 4 3,k 3 VW] LSSVM alie V) cplpls
Dy e dinge e odbpabats Y
Joily il V-Y-Y
el @l Gyl 5l &5 b psie o Lallgy i plo & b plon
ol U WS (o iy |y Jlais] (S5 Jae g oo iy
g9 S Wlie ol ) S0 gxSojlul 1) by )85l
el cladis plad 06l cand & (gly Jasls mlgy 5l calises
Slods ool i ¥ JSKS p0 g9 5len oyl WWlodds a8, a5 5 sduoey
&b sl (Qbaw &b 53 5 6yl @b S (2 &b o Jolis oS
WS (o pasuie |y Glady syt 5 (63959 sloodly (yn dlaily (US
5 ol sloseite o bl (Lo ) 153 sl o o Js
J oo S oS 29 dag Cunlie S (o0 il e |) s
Chiosnlia 39d g0 oanlie (1 candy i) 29> Jemsliy b
){,i:aoidbL{).\Ziauis)‘}nifali;m)bﬁw\@dﬁ\gﬁﬁe&
Cllsd o)lad plan b WMy pite oS ol I g sl pasiie
W8 oddosalive slapsio dtwd O ol Hag o pbol Jb o
o= .\J)L\j L;?)B dl)’l o b (h,) uLQ(G Lgl.zzs)til.o ‘_99 3)‘5@
s Ao Lo
9 & S iy ) obaw Jouly @l Sl g 93 Lo ogMle &
dgud oo iy yad Dylkwl HCRF aile Jlgo ls (sla puxio o Jl
pdign cinys Tabl g el Slagpiie om 2 g9 & b
beadld o)lge (S5 p3 a5 Casl cnl Joily 1 e ol oy 39003
e el Sl i) @l 0 g Miud g g Blo Hlaw
Wels Jg alis ozl o Iyl &5 spde el & wies

1. Convex Regularized Hinge Loss
2. Observed
3. Initial

4. Terminal



Z Ei,j,k (xa ha y)

i),k _
qu,y(h)eA,glnzheHexp’f— (VA)

EH(qx,y (h)) + Eq.\‘,u(h)[znj,k Ei,j,k (X, hz y)]

E g8 0 S0l 1y ooyl H() wul osbo Joisl G A
s iz S5 5l ren qeud J1E (VY) 0 1, (VA) Lo STl llas]
= ‘Eqm.(h)[z[,j’k E, , (xhy)] (g hle H(g, , (h))
bl panlgs [V] cal > B &S

gl ¥-y-y

sob & Mg (350 Jlle b (SELS sl Jae 3)50 5 gl
sy o Jo ol b g plesl ol Ml Bk e 5 50
30 e sbylsle s LA oS b4 Jlasl Sloj Wiy ged
ol (8 (gl by el ((o3)lg0 pin > sl (b i wisle)
Sl dlae cpl o aiid K Hlows Sleele Has a8 W e
Sy (58 Slusbno 31 85 39500 o3lisal &g a1 350,
dloyo ) 250 Silucsilse (Solo 4 Wlgie ol silwerly 5 ol
Gloodly Lo m comionts b puiiie (68,8 oy a0 JUod 4 Lo ¢ yilojl
]) Y 9 {h\5hr""’hn} M‘?(}"9W")b ‘) {x\5xr5""‘xn} 529)9
iy padlgd (V) olwl o ygo ol 50 goaygl Cawd 4
Y,H:argmale//(x,y,h) (1)
Y.H x,v,h
b wlors el by Jlasl mer > byie den (V) o oS
5 oS odlatwl (V) w0, 5l Lo (3T 05 0 48,5 o100l (V) 5 51,80
wois aby o 4l (V) bx,p, k) Rl al ) eslizul |

max ) by, )y (x, y,h) (v)
b(.)€{~,\} 5 Zx,y,hb(xaynh):\ (Y\)

Sy y Voo die (bt wgidsly diwe SO (V+) doles

o 5l oozl b 1y o pulgie Lo .cusl NP-hard o w5
Scadgize (350Nl b moe dde ugasly jlwosle
Jod ) oo ool badd 5 oS Jo (i pf b b goluwe
Jb ol bl S Sl Jlai I g i ol o oS
ool Tosls clacudgie (lus I g5 ol U> gl Ysane

Lgd oo 035 oy 9y5l @l 5l edlil b lacudgize Lgd o

max Dby Iy (xy, )+ ey Hb)) (VY)

5395 b yaiie 1051 Aliews (S5 &) dlinne 395 0 sl alius ) S
(V] ondansor ssb Lissl oanls i Lo il axils T oilo ailSey Ss

7. Dual Decomposition

8. Marginalized

9. Indicator

10. Linear Integer Program

11. Integer Linear Programming
12. Simplex Constraints

13. Smooth Dual Form

sl args Jde loolatwl b Hludl cled  wlidil i o) Kan 5 55

ool sl yzel)ly 5 joolio 2,05 g2 oy Y gy Crpsi 4 5l
4YL 0 a.\...uuu).u JWL.» é.:ly Q»L.ul 2 J.wl.» o .b]yL;o 4.».]9‘
Sbls 1) oazmy 9 odls bcdld eer b 4 pulye b
L ol )by (5530 Y-Y-Y
0P S e Sam [N alie o) Lo bl 653 sl
wdlgd o 5wyl (1,) Lged N Lo gttt 1i.d’ aosls oS oo
i . w Yoo v . 1E
ol pegMe qusloy Pl a1y (639)5 (ite (ol i)
Y . Coe
Sy aeesl il lge 4 p(O) < (0)) ook S
. [ . _
b g ojle glply S odlitel (Bilngte Sl xSk
395 &S
~In(p@O]],.,.,P®) (")

Cubl> puld

=|el; +
P 0¥)
Z (In Zg(x)_ln Z exp(z Ei,j,k (x,1,)))

(x,y)eD heH ik
Sypo 4 E gl iy slacdls don jl lacgomo H ()] 3 &8
9 50 oy 52
E, , (x,h,y) =0 (h) (x)+1(x,..h,6') +
O; (s ) +1C, .1, 00) + 0 (hy_ By, y) + (Vo)
l(.,y,hl.f\,h,.,ﬂr")+9fj’k(hj,hk,y)+l(.,y,hj,hk,0:)

g e Gy y5 Gz & 2 8l Al o] 3 oS
Zy (X) = Zh,y exp(zw’k Ei,j,k (xs ha J/)) (\;)

Gl Gielcaiise b 4 Wilge 9 2 HCRF 4 LSSVM
ul.v») [¥o] 9 [V] 5 Jl> Og.‘ L g Mg w)f B Lm);'.al)b: d)ﬁfblg.
asl ldle Jwpin olas b IS Cpls SO &S cl aid 0l
5 amde by |y Uhg) 93 0 45 3 34y (DSP) srdpis

358 A oMb je Lo S )3 Wlgi o0

. E,  (xh)")
i,j.k
;"6’"£+(’V§D(£lnzh’y,exp( j - )— )
E . (x,h,
gln Z exp Zi’j‘k it (X y))
heH &

I; HCRF Jgo,8 c6 =V Sl.cuwl (&) sio)blys S sl Jao ol
il g o blois (LSSVM) & doleo & =+ (51 9 a0 )l
S9) 2 &z S WY) dbles ouiS 0 g9y JSde cnl S sl V]
@Vl S L o e (50 ((Sols sl sl e g oo Sl

dgd o oyl fula_&p Gz e Oyle K g Canl Cize oS

1. Independent and Identically Distributed
2. Negative Log-Likelihood

3. Regularization Term

4. Overfitting

5. Distributed Structured Prediction

6. Non-Convex Bi-Linear



WA e ) 0jlos VA Jlo ¢ 55000lS” (quoites = el Fguels (sdine 5 Gt (siee A

Siwls gl e olas )8 aldied )b pa b (ool @oles
wdiwd Cpl olel p Lis dses ja cplpls e Cuib dalgss s
W) .\.D:‘9> &J ).3‘);. (.)T & 109.3).0 ﬂ 9 (4002,

W yislojl § ol €

e |yl iolos] (gl odliiul 3)g0 0303 dcgasme dus (iSu pl
ssgorme il gy @l 5 Lokl ladis ol sy @S
&S olayll 5l eolawl b o gjlwosly .ab dalss &l Caliseo (slaodls
Oloyd Clygiwd Gyso 4 &S osd plodl 0033,5 1) [YV] U [V] bowss
: . . Y
45l gl e (g Wsdie Il SS9 Sl bame > s
2l $29)9 S sk oped g Jro Ll > &2 (S8 ol
Sloas Wi Matlab )l58le 5 bawss b 118 -yl 48" bl odd iy yai

Lewlys Y-£

oS oo odlatl (ooliin Jdo byl (gl 0ol dcgezme dw I Lo
acgoo pl [FA] Florence YD 4 [¥Y] UT-Kinect {1] CAD-#-
LD o by |y odomy g edle slaclad 5l xss 0yS aodls
ol 5l sledlké ¢l Florence YD 4 UT-Kinect Jko (sly
5 ol Jols CAD —5+ &8 s 55 disiads gy 5 gl 03l
bowlnd opl plod ol Glaiwa Jos pais b ot cbcdld
Slors (6 yglren CSLS olSiuwd bawg 45 At Sl o3l Jolis

S V-4
Aold gly lade i b JolS job 4y cdSul glaodls lal y
2 oSl dan sloads oy bosly dsgeze > b fate oy
On Ol doxbio Sy Cuows &) dan 85 A5 20 SIS ) )b
el g wal S8 () 1) e= b gl gja) odd
bo 4 sl 55 & p3Y o235 odlis aliws > (gl VY] LSSVM
Lol walodls J18 wyys dyg0 ([+eV] aialy ) 1) & 505 polde (puizmod
obls IS cds s e 0 g0l Lilial ]y o) SKen sloj yolde oy
Ll d.u)yoi loodls Lo ¢ yleis slacdls adgl oo (gl 5,8 oy
Gaussian Mixture o k-medoids kmeans b5, aw ;| edlawsl
Syge 4 ) UG Jeily @l g oS0 siuades Model
ol b Sy Ly Adgs b aapde bjsel sidosalie Ml
adgl 23118 slayig oloie 4 odel Cauwd 4 59 g e 03> Lt

Doy NS @ e sl
G &S 1238 o3latl oAb jF B33 Cole Kol Lo 425
WJe 0L sl lagal)l cde 4 Jg wms e Sl 1 bjgel
Sam x5k Gy oy g Wl SV sl
ety (s8i90] B9y @pmd sl PO g i 3,509, S el )l
Lo o)y (ol o ooy L ¥ S 0 &) il mlg £65 ke
£5 Ko Jali o o 85 o |y il Jlaisl A1S Jae e
S5l S e iy e At Bl il ol
WS e ylp ol sl (SIS Jae coles 0 g wmiSe
ol Lo & Cunl (5)908 &S5l S e g0l S0

3. Command Line
4. Atomic

w2l plol 1y zlizal ol g 02,8 eslazwl (YY) aliws > (gl
83, —yasgni Y-V

8 Gan Lo o clled gl 5l (glodjins il M &S job lan
bl o) Jlo byl «8)S 8 con 390 muid s
Ao plodl 1y )8l Wlgs o 00y (oo gyl S bl cglate

calises slaodly dcgazme ;3 el &S Col ppe &S5l (8D
sz 1y Lol Wl o 00l Jlime S g At Sglite (gl S gl
) e Sl Sz & i pglaio & 5 e IS 03,
S5 sk Lo cpigg 3o Glejan yobo & g (silocsjlye o5k
S laedy I Ay 4 oy dcgeme (o 1) el gla WwMS
Slot 1) Jle] S e S 03,5 2 st g S ot
3y50 Bl ASS opl eadd o (Bjeel (Y-F Lisu ;3 eddcawsss Hlsle
39 455 g o bawgs oddl)l (odygi5 b9y &S 25 )18 g
Sly oS Jos lnj WSoe Jeeos Jae IS 208 <o) 2 )
L 0ss (sjluosle) o oo Sy S8 slailpl & L S puns
Lo IS s ol ailiie slacllab (sisog S (sl (il ) oolizs
@ oy 8065 i 4 23,5 saalie g lailejl
sbgise 1 Jse sl 5 cwl die 5 Sa8 slracgorme
21 lme il cpiz sl ool cnl g ogde oS (0 0k S sS
5 15l silogilse LB o)y 4 wlg e &8 S e sl Jse
agialefl 5 o8 s lan 255 L) (i Clubro (slopisl 3,
Ll 03) —(pdngsi P8 (o 1y 393 (hg) &5 (Sloj g ()15
Syt (Sl 4 g ol gl s 4 S @S o S
bl oS b Sl L dedie e Y 5 538 S
235 (b |y (s IS ol b S oo eolil (5] 5 8] 4 )
G5 Jae Sy sl s T 25 Vlais) Juo NS 0, o
ol iy (S 03y gladiws Sl (S slp S P, (0,1, %) et
Casl 00 dgo b 15 Cygeo 4y (g0

Bp,(yv.h,x),Vied,...,K} (vY)

855 g bl om lyies & ol olb i sl K ] 3 oS
K @) bowe p glabd od) el bsye f yite Sy & plS 2
ol glad VoS Gyge p ulple g S (e L3I dsgerme
ULG =y b palg 1k bows
Slplyedy pags B by culply Wil jho L ady 5 a8k S L
@l kS gloj o > NS (o0 oy g Bl Guole Jde
Slasls wo> (plpl 5 2l oo e 5 (S5 (69) » Sluslore plox]
S plasT S et B wodly 3590l 1y ool sndied SO b
S oay K aly canlisny b yolaio opl (gl sl S (s5lune b B,
Jols s, ol j Al yp &5 puiSe i G,G....,Gy
Gy o3y o CBge 5k & g 2Bl o iy I (Slas gormo
bgye (hjgel sladiged (olod g w00 o )0 k> S5
J i pelaidl nie cug 4 1) ol degeme s (slocanz 2 4
S p 900 seodly g A 0358l o WS ol &S L;,lml

1. Distributed Convex Belief Propagation
2. Broad Categories



sl aies Jdo loolatwl b ludl cled  wlisil o) Kan 5 55

CAD -5+ s3> degozme (sl (IS slod) i) Jgio

bsd 2 53k ol b Al L 258 ey 4 1 (95 40jSTgus v x |
PomelS L)l X v Y

ely 4555 (53, 55 55 ) e 25 35) ey ol ST v v
AL (g9, col gl S (g, o3 )S Cuzms x x ¥

2 Jolio Caxdge puis b o > cul pob "eS " el
)50 b 1058 eolatwl WS >l eseds gl 88 ol o
ool dg JB " prais" clacdld b 3 390s Cas S s
aSoml g aBYL o oVlasl e o Jeolsd 5l L CAD =5+ aile
S5 Gkl cudlad plaS a5 WS o et pow diwd e23,S odlatul
Cawd S g plodl Cawd G b cdlad (51 000 0 plool sy 95 L
e wezs cpl b o)h il e Koo cund 5 AS 0 S
L.»).m g daxgl b Hlade &y cund 90 Juolie Cuxdge uwd 90 I odliiul
o uL..,Su

Gl ooy oS Florence YD odly degozo (gly 03l (gai03,
03> dcgazme 90 OMSy 03 dcgesme (pl O gl ST (4ly
NS a> Ko Sl 5 oS olisad Sy cuiiy o oS>
Lo 1ol ) ouiS’ o odlaiwl ol o (gdisedy plodil (gly 0ol SVM
L) 090 b pgs00bins] CusBae olwl y diwd 50 & |y baodly asly 4
Jolis Jol dgio gy ol 5l oniS o0 i (03Lws iliwl S5 51 ool
oI5 9 0l & Gl (sl Sl Gy (S s IS
diwd pl 51 S o 5y 18 ped dtwd o Ay a5 Jb ol
5 oxd ool L) W] Cund 4 dwd Jln B B o s b.\m
S oslaal b (Vg V) s> Jol Josle 95 e (7 g
olye @ dn glamp o g 090 Sde Jold L SVM
S odlaal b ¥ o ¥ sl Jgile dgdiee pll ol o399 sloShs
She Olye & e o Jolie 85 5 cup jl odlawl L SVM
Sloas las O] 53959

= g-¢

o3l dsgers (g9) el (slp (SBuyemy sl 0 S

Slp o 3,9y e o 043d &S jobo len aad o olis 1), CAD £+
L o S dgh dogh aitun o datue 35S Tgune g " oyl
Al g S oo oolitwl beddld S ol Sl glaosls
(ABly s> @Sl cul pp and jlan clld 9 ol ISl
Sl o ol Slge &S )b S ol Sl
b o) cdSl a8 Lol 5l s opl b oS s "ol b o Seuss”
opl a3y zohaw Sy b (L] e cand 4 eSS ) ealil
a1y WM ol Wles o gy (pl g G (asuie oald j3 glas
00l poad & Caullad 90 cpl Gl & IS 0 S s o 5 o]y
oS ood 03] 03y i 5l o By a8 2 By WL bxis] )3 g o
b oawlio BB e 4 el e cand 4 |y JANS >
) Gl S 0 1) gaed, &S LlKie sselcanda
2l ¥ oogds (Bigel s o g o plyml ) edlanal b (ZAVE

UT-KINECT 05l ds gazro (glys IS (sloody Y o>

. )'I oalaiwl o)L«ﬁ
el Ol S

Cawd 9 Jajle
0255 e ¢cyid ol N/A X v )
OS¢yl ¢yt N/A v x Y
OwdiS el S o3, by x x x Y
O3S g b S 4 X X ¥

P390l 1y U il o 1zl )3 cnlplly oS e 1y oy sl it
O |y Ol gl U S o0 glisil ol (69) 32 (pw qod o0
Je ol (bjgel sl Uy Juo (293 5 L ol ) oS
ol b iy jb Fe 1y Lo yial )l Lo oS oo o0liian] ailSau g wil5gd
Jl oy 93 b lapi oS oS0 3L LS g mpndl (s, ]

Slods L) cpiile S (g5, » Xeon Ed—YEY - Y

03, (oigxs (5l 03wl 3y50 WIS cldod, Y-£

ool 1l b (ooloiiny wonyls > ld Eou s & Hob lon
03y M slmody 4y «dSul 5l osel cawd 4 (sla Shg Lolel
Sl SIS Jae S Lo w03y 2 sl g (U] daw) gdioe
S olidil 1y el g e S5 ) (pg o)
Ll (ol yiol,b Lol s LSS (gaivaiwd glp oy (ola)lislo
Taw 93 2 45 0,5 )3 g 3)900 L adge (nl Dg Ml glite
Hgde bl o3y (slaassace plos sl 395 yob 4 pgd 5 ol
oy degerme munds (slyp oges Eaw ool Gy b &S SYL
a &bl (Y g gt b odbiw! (Y ¢u23,S oolizwl CAD -5+
Slp candg 90 cpl ol ol G b oley aSle Sus Cuow
b 50 ke 4 |y eeulld 5 w5l o0 (gai0d) CAD =7+
elolis bodldy (gg; 5l o3l slaailin] buwg Solw a gl .S
ol S S e emalie N Jgar 0 oS b plen g
I olgee 1y M pamels b o, " (oS oolil el (Sho 9
cshol agly olal ey Cuows s (gdisony )8 i 500 slacled
Oed g oo plonil ($3900 5 (I (slaygme 4 a2y L sl
Cundyg d)'L.uL\; d‘)’. YL Jeolao 9 MU.UL’ J..ame O ol )'l Lo
oS oo 03latul b I s
IS eleedy 4 UT-Kinect (slaosly puuds (sl by aw I L
3y90 Cuwd 93 b G il oolatwl g palius] (S pm by b 03,8 03litul
ool 0dd 0l LS Y Jodo jo &S job lod ai8)S )8 eolatl
bylys Sy oS 1y e S a5 0 00y ¥ o oold acgezms oyl (ol
23,5 Lasuie N/A'L il o g aituns 1! 8 lnog,S 51 (S sl
&S Sloj 5l o (sly JBlas 3,8 a5 sad o i " cptaens” L)
Job 10 (9908 Caa 0 Gl > s oobiu] wad o pbl |y culled



AR )LQd A O)L«A:} NA Jl.w :);wlf (ewdige —& ;ul)Jl )J%Al{ (WARR 9 (B (swihe Ao S Ve

Talking On The Phone 0.25
Drinking Water 1
Talking On Couch 1
Relaxing On Couch 1
Opening Pill Container |
Cooking (Stirring) 1
Cooking (Chopping) 1
Working On Computer 1
Writing On Whiteboard 1
Brushing Teeth “ 0.89
Rinsing Mouth With 1
Water
Wearing Contact Lens N N |
- & = & = = &
& & FFF s FF
& § s & & ¢ & £ §& £
i~ o CF [s] E) = L = &
; & > & $ = S
S & & &£ & F &g & 885 F g
&S § P é:‘* & * & @ - L3
5 A £ S < & £ S & F
&
CAD ~5+ 03> asgeoms (gl (Siu om0y o yile 0 S0
Wave| 1
Drink Froma Bottle 0.9 0.1
Answer Phonej 1
Clap 1
Tight Lace) 1
StDown 095
StandUp{ 1
- o
Bow| 1
s & & e o5 F F g
& $ :&S & § fo _f‘ & <
g g B ° & . . ) )
.,5: A u))\j‘wwb))sﬂhub;w\jb))‘wjusld‘fm.:) :;Jst
Q

Florence YD o3> degozme (g9 y0 (SiSuyp ) i plo ¥ IS

JFLORENCE YD (¢glaosls dsgoome (gl (S (slood, ¥ Jguo

el Jolie g dlols il e cuar Jile o)l
O3S s (b IS v v N/A \
e el il Gl 4 gl ol ol by x v N/A v
s (RS W (i N/A x x ¥
05 S g b ISSCwd ¢S wakasd g ol N/A X v ¥

o Vg s o I i o gy 45 581 e 3l s
o @S LIk e &) ool i il alie Ll JIg
3 Awd Ges sloodly Lolul p an] e cund 4 & placdsl
4 gl Cld sloog)S pimen it 38> (LS gl e
"(2555) el (o3 Em) 5l 5 " 3seSlgma i
Do o olodl wlie JJ> 4 CAD —F+ slaosly degomo o (25
ol o 03y Lis 0 IS5 0 a5 jobo ylen
b islej] Lagsets (Rec) lys ik 5 (Pre) s (Ace) coxo
o3y s ¥ Jgdo 0 505 Lhgy cptin b awslie > CAD -5+ (g9,
LOOCYV 55 ¥ ;3 gl ySilee CAD —5+ & bigy o gults .l o

2. Accuracy
3. Precision
4. Recall

loign (3 S L alef] o 45 o 55 90 e

: . - Ve K B
ST ol bl YF okl clacdls slass a7 By s o lis
(oS oo o 09)5 slaz 4 1y laoals S35 b @ Lo & gl

oS ol |y atwd ya gl olaiy @Y 1 iz dlasd wuilgs o
YD o3ly degorme (595 Linlosl (slp (Sisuyenyd G ple VS
By yekyd g yle ;0 &S jeb led e o olis |y Florence
ol "OAJJ & O.)l.)éwlg:" L "d).'a.g 5l OJ.,yJ&y" Jos Dgud g0 6493
@ bl Olyis 4" e sl " 35 Bl (a5 005 e
et Cawd &S W8l o B8] Sloj Altue oyl g o adlis " il
ol 4 el cnl dgd e S35 e 4 S cele il

1. Confusion Matrix



Al

L)l o b ol duglio g CAD =5+ 03ls degoomo (g9 2 (5o gy @l F o

sl aies Jdo loolatwl b ludl cled  wlisil o) Kan 5 55

dlio Cowe By Sl Uhg)y a5
[4] Sung Y- Y - SYA L oo DBN
[VY] Koppula Y-\Y - Ah VY MRF
[6Y] Zhang Y+ \Y - M. AY BOW + SVM
[0Y] Yang Y- Y - \ATA N7 < Eigen joints
[0Y] Piyathilaka Y-\Y = Yo YA~ GMM + HMM
[VEINi Y-y - YoA  #0  Multilevel depth & image fusion
[0¥] Gupta Y+ Y - YAN vo ¥ Codewords + Ensemble
[60] Wang Y+ \¥ Y¥Y - - Fourier Temporal Pyramid
[¥+]Zhu Y- \¥ - Ay AFS STIP + skeleton
[YV] Faria Y- ¥ - VN VA Dynamic Bayesian Mixture
[¥V] Shan Y- \¥ - aYA  A¥H  Keypose, HMM, Random Forest
[6%] Gaglio ¥+ ¥ - WY vEs SVM, HMM
[Yo] Parisi Y+ V0 - VA Ay Self-Organizing Neural
[¥Y] Zhu Y-\& - a¥Fs  A¥A Atomic Motion, Naive Bayes
[Ya] Shi ¥-\V ANE - - PRNN
bty s, S 7 SSP
03l degozre (69) 2 Moy Uy IS F Jgie 0303 degozro (69) 2 oMoy L) @B D Syl
a)l8" o b o] duslde g FLORENCE YD )8l b )] duslde g UT-KINECT
dlio Cono gy AN dlie Cono b9y A
[F-]Wang Y-\&  a\SY Graph kernels [6+]Zhang Y- \# V++  Gram Matrix on Riemannian Manifolds
[0A] Vemulapalli ¥+\5 aY,-% RBF Kernel SVM [¥a]Ye V-0 Voo Multimodal Feature Fusion
[Y+] Anirudh Y+\Y AR5V Riemannian Trajectories [F+]Wang Y-\&  AV¥Y Graph kernel
[OY] Wang Y-V&  AYY0 dictionary of soft-quantization [oY] Wang Y+VF  AY)FY Dictionary of soft-quantization
[¥$]Koniusz Y+V&  AdYY Kernel Linearization [¥Y] Vemulapalli ¥+ \¥ aV,-A Body parts model
[YV] Devanne Y-\&  AY,-¥ Manifold [0A] Vemulapalli Y+ V5 aV,0% RBF Kernel SVM
[Va]Wang Y-V&  AfY0 Activated Simplices [Ya] Slama Y-\¥  a&,¥0 Grassmannian manifold
[63] Luo Y-V AQ,¥+  Discriminative Activated Simplices [YY]Liu Y+\# ay,. - LSTM
&loidy b9, BN SSP [¥#]Koniusz Y+\& ANV Kernel Linearization
[YY]Chen Y+Vd  AA++  TriViews probabilistic fusion approach
adol 230k lgic 4 (gddded (alises slahg) dunlie V Jgdo [Va]Wang Y-V#  4%¥A  Action-Snippets and Activated Simplice
loodly degoze (gl (uwlidjl Como )3 lody sl piie [6]Luo Y-\  AYAx  Discriminative Activated Simplice
FLORENCE YD 5 UT-KINECT CAD = [YS]Liu Y-\ Q8- GCA-LSTM network
CAD -%- Florence YD UT-Kinect &ouiay oo, Voo SSp
K-means N LY ayvyy a4+
K-medoids vF AN Voo Slp 1y Sled il g cdd oo wind) o )0 Cawl ol )15 alisee
Guassian Mixture ~ AYYY GA. e o263, A lio ]oy,va oYlie Lij u:")l)'f 090 u*’L*")‘. L b9,

@ el LSTM &S conl opl o] cde 3y9] o Cawd 4 031 dcgasme
oS Jb 5 395 03l jgel (woyd 4 B oyl L5 edly (ool lade
oo Ghi90l g 4 o3l 1 oS ke b (> S5y 4y Lo Jaa
e jslaie 4y gunades sla by, 3)Sles duglie V Joa> 5
Wl asuine &S job lod wuol odd ool s yleis (sl yusie 4ol
51 K-medoids 39, )b s o (oobj nb cavasss b,
295 4 S (o) cnl | ol 4Bl ol yon a1y gy doms (o
4 Cows Guassian Mixture s, cpoced 3y (g Cuwglie
Gl &2il> olyors &y 1y (g yipy a5 CAD =+ cuwlyd > K-means
2 (& yuday )38 Guassian Mixture g, &5 Cuol pl yol opl cde
s Florence YD lacwlsy ,» Jb ol L o) ganddss

L1y (Acc) Lasuss cowo b £ 9 0 Jolia o alin jsb «

s UT-Kinect (sloodly degome 0 iy & 5K sl b,
g o 003d &S jobo lan & Jodx )3 ouiS o 4wnlis Florence YD
s Sl 51 Lol Wlodygl cowd a1y ZVee cds [0+] o [F4]
sllad & 1y 639y slaodly 5 03,8 oolaiwl bodls g5y (sloduzy
Sl sl She g ools o o a5 Jb jd wiS o Jite 500
S3W 5 Cuwl 03y 38 Jlws Lo Jdo &S a3 o L (] (23,5 ool
FIY] cnlo g s oo a5 laodly (55, 52 odomy Slles &
U595 iy 45 S e ookl (LSTM)' oeoliss by aladls Jao
ol b by & Cans (58 €85 bl ccl folue (o)l

1. Long Short-Term Memory



AR )LGH A a)lmi} NA Jl.w cﬁwlf (ewdige —& ;ul)J‘ )JWK (WARR 9 (B (swihe Ao S Y

S ogMe &y il o (S Slonlee diojls cunl DL b yuiie
A5be wuwl oAl pwdige sl Shs il eslatwl 4 L e, oyl s
O IV paw Canogs cdSwl i oxlatwl Lo I8 50 oS cdSl (S5
Lo Lo )8 wile plusl cudled wlidil Jolus o 5 dbb o ol
=P A w Comd 500 blue 1 (g)ban o oolawl B Jy
Slyice Bree 3L ol B Sy (od oy 4 ity Lo b,
oSy 5255 gl sl (b ol lsie & ilews o> ol 3

D35 5,8 eolazwl 590

&>y

[1] A. Schwing, T. Hazan, M. Pollefeys, and R. Urtasun, Efficient
Structured Prediction with Latent Variables for General Graphical
Models, arXiv preprint arXiv:1206.6436, 2012.

[2] A. G. Schwing, T. Hazan, M. Pollefeys, and R. Urtasun, "Distributed
structured prediction for big data," in Proc. NIPS Workshop on Big
Learning, 5 pp., 2012.

[3] A. Schwing, T. Hazan, M. Pollefeys, and R. Urtasun, "Distributed
message passing for large scale graphical models," in Proc. IEEE
Conf. on Computer Vision and Pattern Recognition, CVPR’l],
pp. 1833-1840, Providence, RI, USA, 20-25 Jun. 2011.

[4] J. Piger, "Econometrics: models of regime changes," Complex
Systems in Finance and Econometrics, pp. 190-202, Jul. 2009.

[5] H. Tong, Threshold Models in Non-Linear Time Series Analysis,
Lecture Notes in Statistics, vol. 21, Springer Science & Business
Media, 2012.

[6] J. D. Hamilton, "A new approach to the economic analysis of
nonstationary time series and the business cycle," Econometrica: J.
of the Econometric Society, vol. 57, no. 2, pp. 357-384, Mar. 1989.

[7] F.Han, B. Reily, W. Hoff, and H. Zhang, "Space-time representation
of people based on 3d skeletal data: a review," Computer Vision and
Image Understanding, vol. 158, pp. 85-105, May 2017.

[8] J. K. Aggarwal and M. S. Ryoo, "Human activity analysis: a
review," ACM Computing Surveys, vol. 43, no. 3, Article No. 16, 43
pp-, Apr. 2011.

[9] J. Sung, C. Ponce, B. Selman, and A. Saxena, "Unstructured human
activity detection from RGBD images," in Proc. IEEE Int. Conf. on
Robotics and Automation, ICRA’12, pp. 842-849, Saint Paul, MN,
USA, 14-18 May. 2012.

[10] N. Hu, G. Englebienne, Z. Lou, and B. Krose, "Learning to
recognize human activities using soft labels," [EEE Trans. on
Pattern Analysis and Machine Intelligence, vol. 39, no. 10, pp. 1973-
1984, Oct. 2016.

[11] H. S. Koppula, R. Gupta, and A. Saxena, "Learning human activities

and object affordances from RGB-D videos," The International J. of

Robotics Research, vol. 32, no. 8, pp. 951-970, Jul. 2013.

[12] M. M. Arzani, et al., "Structured prediction with short/long-range
dependencies for human activity recognition from depth skeleton
data," in Proc. IEEE/RSJ Int. Conf. on Intelligent Robots and
Systems, IROS’17, pp. 560-567, Vancouver, BC, Canada, 24-28
Sept. 2017.

[13] C.N. J. Yu and T. Joachims, "Learning structural svms with latent
variables," in Proc. of the ACM 26th Annual Int. Conf. on Machine
Learning, pp. 1169-1176, Montreal,Canada, Jun. 2009.

[14] N. Shapovalova, A. Vahdat, K. Cannons, T. Lan, and G. Mori,
"Similarity constrained latent support vector machine: an application
to weakly supervised action classification," Computer Vision-ECCV,
vol. 7578, pp. 55-68, Oct. 2012.

[15] M. Khodabandeh, et al., "Discovering human interactions in videos
with limited data
the IEEE Conf. on Computer Vision and Pattern Recognition
Workshops, pp. 9-18, Boston, MA, USA, 7- 12 Jun. 2015.

[16] B. Ni, Y. Pei, P. Moulin, and S. Yan, "Multilevel depth and image
fusion for human activity detection," IEEE Trans. on Cybernetics,
vol. 43, no. 5, pp. 1383-1394, Aug. 2013.

[17] T. Lan, Y. Wang, W. Yang, S. N. Robinovitch, and G. Mori,
"Discriminative latent models for recognizing contextual group
activities," [EEE Trans. on Pattern Analysis and Machine
Intelligence, vol. 34, no. 8, pp. 1549-1562, Dec. 2012.

[18] X. Zhang, Y. Wang, M. Gou, M. Sznaier, and O. Camps, "Efficient
temporal sequence comparison and classification using gram matrix
embeddings on a Riemannian manifold," in Proc. of the IEEE Conf.
on Computer Vision and Pattern Recognition, pp. 4498-4507,
Las Vegas, NV, USA, 27- 30 Jun. 2016.

labeling," in Proc. of

O¥ey & Cuaws Iy (6pYL cd> K-means by, UT-Kinect
ol edlatwl 3yge slacdSil 1y anl ansls Guassian Mixture
» Guassian Mixture _bs, 5 Slodd s she sl biwlyd
Gl g ulus K-means gy 4 Cows g plp

st SY b olasd oy i YY Florence YD odly degomo (gl
V¥ ol oYl sl pyip CAD —F+ 0ol dcgemmo (gl .l
oy asgazme (gly ol ¥ Jgile sl W o9 Y Ugile elp
Y slaws &S oS |y 2V e e €85 Lo solgiiiy g, UT-Kinect
Sl ol a8 canl pre &5 ol 0y9] Cand 4 cul O it
O 4 S e odlitl kSl ganads sl iy slayie
d)S simled )8 05,8 SO wlie slacuw) b lacdSwl &5 a0
O9y° Sl o calise slacuw) ool sl &S Jloj ey
(abss dlaws ox) oleds sl jusio dlaxi yls 3939 00y dcgosro
dcgerme Gadlwd (6353 4 i yobo & yal (pl Wb 58!
4 Jb ol LS o SaS (CAD £+ s5b) sz cudlad glrodls
4 ;L Florence YD (slaooly dcgoomo slacu)led wliil olais
ol 2 ose el a5 Jb o o) gl oYl 5l ool s
opl lrosiSl il a5 cul ol o] s aitans odn 03y degosre
el s e g il gvogud 4 1) eylad ooy dcgeze
ady jl Song 0dld dcgesme pl day o Hlal 4yl egMe Lledly
Wigs oo ol LuSG b ) 4 badSul cpl Wy ek 4 cl
acgazee 93 3)Shes (55 ik sdblie b uls 10 55 acyadly oyl
s Cglao Ml Florence YD 5 UT-Kinect ol

4 diwly s CAD —£+ ;5 solatwl 350 (slacyled a5 job ylon
ool glled  awlisih (glp cawd Jolio | s Lo wiiud Cusd
ooy Slasbre (STl eolawl b b glapis o) 0338
3 ot elgie Lo ptalefl dbye Jsbo 5o isdice L2l Y] (slse
o L CoreiV YSYYQM iy G j0 1y (ps) 4ol p w3 Yoo
Lo oS 03yl coslio jlas SSby slp a8 cldls WS
ORI e (2Bily slreyS el L1y (Bl sy muilsi oo
S9y 2 S 4 Wl oo a3 g Cunl oy polide Lo v oS o>
Sl ol 295 390 &5 390 Dl ol Sl slap it
Gl Slgy slod )8

& 5 4 -0

sl o 3 1y e b kil Ao Lo lis oyl
Sl (S5 Jao glajlidle 5 @35 dges g Sz p
ojl Jols) odzmn g ol ludl (slacdls lisjl (ol |, was
e b )S olpaiy cdSul slaodly 51 ((SYsb g obieS
boasblidbe gwoin Jbo S glgs a0 ) ol 9 el slaie
Soslazel b1y Jae sbayielil g 03,8 (gilore ooty slacunsy
P9y Oed eai)S b oddaje asdl)lile ngln ek
<> il g Ghjgel Mgy 4 andSucs o jolate 41 1) 03) — g
S S b ool degemme dw g9y b ivlosl (bl y .o20ld sloiuiy
b (293 S @l Lo oty 9 03l slacllid g5 95 Joli) ilieo
adg) m)lho y (sanasgs Sladg) Wb iz gl Cuwd 4

85 )8 np 2590 Oy Sl usite
Ll ol 53 45,8 (53 (e gy 350 o L35 (o b
Mass &8 Sloj pogad @ sy ol Jb ool b sl oo b yuiio (g0



W

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

ECCV'16, pp. 370-385, Amsterdam, The Netherlands, 8-16
Oct. 2016.
J. Shan and S. Akella, "3D human action segmentation and

recognition using pose kinetic energy," in Proc. IEEE Workshop on
Advanced Robotics and Its Social Impacts, ARSO’14, pp. 69-75,
Evanston, IL, USA, 11-13 Sept. 2014.

M. L Jordan and Y. Weiss, Probabilistic Inference in Graphical
Models, Handbook of Neural Networks and Brain Theory, 2002.

A. Quattoni, S. Wang, L. P. Morency, M. Collins, and T. Darrell,
"Hidden conditional random fields," IEEE Trans. on Pattern
Analysis and Machine Intelligence, vol. 29, no. 10, pp. 1848-1852,
Oct. 2007.

S. Nowozin, C. H. Lampert, ef al, "Structured learning and
prediction in computer vision," Foundations and Trends in
Computer Graphics and Vision, vol. 6, no. 3-4, pp. 185-365,
May 2011.

T. Hazan and R. Urtasun, "A primal-dual message-passing algorithm
for approximated large scale structured prediction," in Proc. of the
23rd In. Conf. on Neural Information Processing Systems, NIPS’10,
vol. 1, pp. 838-846, Dec. 2010.

H. Tong, Non-Linear Time Series: A Dynamical System Approach,
Oxford University Pres, 1990.

L. Xia, C. C. Chen, and J. Aggarwal, "View invariant human action
recognition using histograms of 3d joints," in Proc. IEEE Computer
Society Conf. on Computer Vision and Pattern Recognition
Workshops, CVPRW’12, pp. 20-27, Rhode Island, USA, 18-20
Jun. 2012.

L. Seidenari, V. Varano, S. Berretti, A. Bimbo, and P. Pala,
"Recognizing actions from depth cameras as weakly aligned multi-
part bag-of-poses," in Proc. of the IEEE Conf. on Computer Vision
and Pattern Recognition Workshops, CVPRW’13, pp. 479-485,
Portland, ON, USA, 23-24 Jun. 2013.

J. Ye, K. Li, G. J. Qi, and K. A. Hua, "Temporal order-preserving
dynamic quantization for human action recognition from multimodal
sensor streams," in Proc. of the 5th ACM on Int. Conf. on
Multimedia Retrieval, pp. 99-106, Shanghai, China, 23-26 Jun. 2015.
X. Zhang, Y. Wang, M. Gou, M. Sznaier, and O. Camps, "Efficient
temporal sequence comparison and classification using gram matrix
embeddings on a Riemannian manifold," in Proc. of the IEEE Conf.
on Computer Vision and Pattern Recognition, pp. 4498-4507, Las
Vegas, NV, USA, 27-30 Jun 2016.

C. Zhang and Y. Tian, "RGB-D camera-based daily living activity
recognition," J. of Computer Vision and Image Processing, vol. 2,
no. 4, p. 12, Dec. 2012.

X. Yang and Y. Tian, "Effective 3d action recognition using
eigenjoints," J. of Visual Communication and Image Representation,
vol. 25, no. 1, pp. 2-11, Jan. 2014.

L. Piyathilaka and S. Kodagoda, "Gaussian mixture based hmm for
human daily activity recognition using 3d skeleton features," in
Proc. 8th IEEE Conf. on Industrial Electronics and Applications,
ICIEA’13, , pp. 567-572, Melbourne, Australia, 19-21 Jun. 2013.

R. Gupta, A. Y. S. Chia, and D. Rajan, "Human activities recognition
using depth images," in Proc. of the 21st ACM Int. Conf. on
Multimedia, pp. 283-292, Barcelona, Spain, 21-23 Oct. 2013.

J. Wang, Z. Liu, and Y. Wu, "Learning actionlet ensemble for 3D
human action recognition," IEEE Trans. on Pattern Analysis and
Machine Intelligence, vol. 36, no. 5, pp. 914 - 927, May 2014.

S. Gaglio, G. L. Re, and M. Morana, "Human activity recognition
process using 3-d posture data," IEEE Trans. on Human-Machine
Systems, vol. 45, no. 5, pp. 586-597, Dec. 2015.

C. Wang, Y. Wang, and A. L. Yuille, "Mining 3d key-pose-motifs
for action recognition," in Proc. of the IEEE Conf. on Computer
Vision and Pattern Recognition, pp. 2639-2647, Las Vegas, NV,
USA, 27-30 Jun. 2016.

R. Vemulapalli, F. Arrate, and R. Chellappa, "R3dg features: relative
3d geometry-based skeletal representations for human action
recognition," Computer Vision and Image Understanding, vol. 152,
pp. 155-166, Nov. 2016.

C. Luo, C. Ma, C. Y. Wang, and Y. Wang, "Learning discriminative
activated simplices for action recognition," in Proc. 32st. AAAI
Conf. on Artificial Intelligence, AAAI’17, pp. 4211-4217, Feb. 2017.

N8l oo Ll panels wodipe aidy ;3 WAD Jlo 0 Jl5,l (g4 oo
Sy WAV Jlo 13 (65 (o 0,8 bl pd s dmlis o&uisly 11y 068 owlids )8
5y 38 b aiuo o ) 058 egias ier il)S 0 Al wlid)l
(Eghae (hgp did)  Cuio g ple ol (683 il g9yl Sl

[19]

[20]

[21]

[22]

(23]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[35]

[36]

[37]

[38]

sl aies Jdo loolatwl b ludl cled  wlisil o) Kan 5 55

C. Wang, J. Flynn, Y. Wang, and A. L. Yuille, "Recognizing actions
in 3D using action-snippets and activated simplices," in Proc. 31st.
AAAIL Conf. on Artificial Intelligence, AAAI’'16, pp. 3604-3610,
Phoenix, USA, 12-17 Feb. 2016.

R. Anirudh, P. Turaga, J. Su, and A. Srivastava, "Elastic functional
coding of riemannian trajectories," [EEE Trans. on Pattern Analysis
and Machine Intelligence, vol. 39, no. 5, pp. 922-936, May 2017.

M. Devanne, H. Wannous, S. Berretti, P. Pala, M. Daoudi, and
A. Del Bimbo, "3-d human action recognition by shape analysis of
motion trajectories on riemannian manifold," /EEE Trans. on
Cybernetics, vol. 45, no. 7, pp. 1340-1352, Sept. 2015.

J. Liu, A. Shahroudy, D. Xu, and G. Wang, "Spatio-temporal Istm
with trust gates for 3d human action recognition," in Proc. European
Conf. on Computer Vision, ECCV'16, pp. 816-833, Amsterdam, The
Netherlands, 8-16 Oct. 2016.

J.J. Tompson, A. Jain, Y. LeCun, and C. Bregler, "Joint training of a
convolutional network and a graphical model for human pose
estimation," Advances in Neural Information Processing Systems,
vol. 1, pp. 1799-1807, Dec. 2014.

A. Jain, A. R. Zamir, S. Savarese, and A. Saxena, "Structural-rnn:
deep learning on spatio-temporal graphs," in Proc. of the IEEE Conf.
on Computer Vision and Pattern Recognition, pp. 5308-5317, Las
Vegas , NV, USA, 27-30 Jun. 2016.

Z. Shi and T. K. Kim, Learning and Refining of Privileged
Information-Based RNNs for Action Recognition from Depth
Sequences, arXiv preprint arXiv:1703.09625, 2017.

J. Liu, G. Wang, L. Y. Duan, P. Hu, and A. C. Kot, Skeleton Based
Human Action Recognition with Global Context-Aware Attention
LSTM Networks, arXiv preprint arXiv:1707.05740, 2017.

W. Chen and G. Guo, "Triviews: a general framework to use 3d
depth data effectively for action recognition," J. of Visual
Communication and Image Representation, vol. 26, pp. 182-191,
Jan. 2015.

A. Eweiwi, M. S. Cheema, C. Bauckhage, and J. Gall, "Efficient
pose-based action recognition," in Proc. Asian Conf. on Computer
Vision, pp. 428-443, Singapore, Singapore, 1-5 Nov. 2014.

R. Slama, H. Wannous, and M. Daoudi, "Grassmannian
representation of motion depth for 3d human gesture and action
recognition," in Proc. 22nd IEEE Int. Conf. on Pattern Recognition,
ICPR’14, pp. 3499-3504, Stockholm, Sweden, 24-28 Aug. 2014.

Y. Zhu, W. Chen, and G. Guo, "Evaluating spatiotemporal interest
point features for depth-based action recognition," /mage and Vision
Computing, vol. 32, no. 8, pp. 453-464, Aug. 2014.

Y. Kong and Y. Fu, "Bilinear heterogeneous information machine
for RGB-D action recognition," in Proc. of the IEEE Conf. on
Computer Vision and Pattern Recognition, pp. 1054-1062, Boston,
MA, USA, 8-10 Jun. 2015.

R. Vemulapalli, F. Arrate, and R. Chellappa, "Human action
recognition by representing 3d skeletons as points in a lie group,"
in Proc. of the IEEE Conf. on Computer Vision and Pattern
Recognition, pp. 588-595, Columbus, Ohio, USA, 24-27 Jun. 2014.
G. Zhu, L. Zhang, P. Shen, and J. Song, "Human action recognition
using multi-layer codebooks of key poses and atomic motions,"
Signal Processing: Image Communication, vol. 42, pp. 19-30,
Mar. 2016.

B. Ni, P. Moulin, and S. Yan, "Order-preserving sparse coding for
sequence classification," in Proc. European Conf. on Computer
Vision, ECCV'12, pp. 173-187, Firenze, Italy , 7-13 Oct. 2012.

G. 1. Parisi, C. Weber, and S. Wermter, "Self-organizing neural
integration of pose-motion features for human action recognition,"
Frontiers in Neurorobotics, vol. 9, 3 pp., 2015.

P. Koniusz, A. Cherian, and F. Porikli, Tensor Representations via
Kernel Linearization for Action Recognition from 3D Skeletons
(Extended Version), arXiv preprint arXiv:1604.00239, 2016.

D. R. Faria, C. Premebida, and U. Nunes, "A probabilistic approach
for human everyday activities recognition using body motion from
rgb-d images," in Proc. 23rd IEEE Int. Symp. on Robot and Human
Interactive Communication, RO-MAN’14, pp. 732-737, Edinburgh,
UK, 25-29 Aug. 2014.

J. Shotton, T. Sharp, A. Kipman, A. Fitzgibbon, M. Finocchio, A.
Blake, M. Cook, and R. Moore, "Real-time human pose recognition
in parts from single depth images," Communications of the ACM,
vol. 56, no. 1, pp. 116-124, Jun. 2013.

A. Manzi, P. Dario, and F. Cavallo, "A human activity recognition
system based on dynamic clustering of skeleton data," Sensors,
vol. 17, no. 5, p. 1100, May 2017.

P. Wang, C. Yuan, W. Hu, B. Li, and Y. Zhang, "Graph based
skeleton motion representation and similarity measurement for
action recognition," in Proc. European Conf. on Computer Vision,



yyaa )LGH A a)lmi} AA Jl.w cﬁwlf (ewdige —& ;ul)J‘ )JWK (WNRR 9 (B (gwAiReo dq)w V¥

A Sl ) p3 1) 393 Al (Wl g (wlid) S (G5 (5 ST o]
sl (g5 05 b haol xis oKl GIYEA 5 YA bl
Syt aundlyd sy ol jl bbbyl § JuSew (o3, 4t ,d WWVYF 4 WYV
038t code lin 926 VYYD Jlo jl (g9 3,8 3811y 055 (658 g a3 )| owlis IS
BMe 3y50 Sliins Olegdge .l Hlpl Cato g ple oKLl PauolS wiige
O (3l LS (il g (B3l @S Cuial (g gnals claaSud o9

bl oo JuSaw (5313 Slapis oSl (5luosly

gy 9 peal (S 3l Slosle gy BMe 3y90 SliiS sladie) llie
RGBD y9lai (j5jldy 9 Gees 3500 o Jlainl sbo Jso

Oyl Caino g ple 0Bl I 58 g Sl ol S AYEY )3 8 3geme
OldSS 55980y o8y 11y 595 SgmolS (jlaxe )l ()5 (59 D50 bl )
N sas G50y 3 omels (olore (6555 dayd 4 WV 13 95,87 €dL )3 WFD
8aSsily ole ol guae WYe Jlo 5l lis) ey ledSSI UMIST olKisls
iy il gl &8Me 350 slrdine] I ] lpl Gt 5 ple ol ool
QOS &y 1 (e Cusl Sl podine 53 0l 2,08 9 Bras (6350 5 sl
Jb o coml bolad g9y JiSew 9 sy JESI 0 ggmelS gloaSis



