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Introduction
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Data Source

Depth Pose

Texture : rich barren

Action Info. : redundant sematic, concise
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Problem Statement

d Pose-based Action Recognition

dInput: pre -segmented 3D action sequence
d Output : corresponding action class label

Label : Waving Right Hand
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Application

1) Surveillance 2) Human -Computer Interaction
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Spatio-Temporal Naive Bayes
Nearest Neighbor
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Motivation

d Non -parametric model like NBNN has not been well
explored in this field

- NBNN has been successfully applied in image recognition
- 3D action recognition is a light-weight problem

d Recognition of a certain action only related to movement
of a subset of joints (spatial) and to a few certain frames
(temporal)
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Visual Representation

d Given a sequence of 3D poses
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Nailve Bayes Nearest Neighbor

N¢
Class Set S. = U Vi
k=1
Query Sample V, = {xt ..., 2N}

(testing sample)

Classification

N -
¢ =arg mgxp(%lff) —arg mg?‘xz, 110gp(x‘|0)
=
N | o
¢ =arg minz |xf — NN (xH||
¢ i=1
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Nailve Bayes Nearest Neighbor

 From a set to a matrix (in temporal order)
V= {x1..x"N} X =[xt ..., xV]

Nearest Neighbor Matrix XNN = [NN,.(x1),...,NN.(xM)]

NN Distance Matrix : Xc — (X _ X‘I:VN) ©O) (X _ X‘J:VN)

N
¢ =arg minz |x* — NN (x‘)” = arg min sum(X)

C i=1
sum() : Summation of Elements in X,
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Spatio-Temporal NBNN

NBNN
N 2
¢ = arg min ||x": — NN (x":)” = ' X
g mi c = arg min sum(X,)
=1 c
sum( ) : Summation of elements in X,
NBNN+SVM
6 = arg min WT.%'C 1) Too many parameters
¢ 2) Easy to over -fitting

WT Weights learnt by linear SVM

xc Vectorized X,
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Spatio-Temporal NBNN

NBNN
¢ =arg mcinz [x* = NN () || "= arg min sum(x,)
=1 c

sum( ) : Summation of elements in X,

ST-NBNN
¢ = arg min(u3)" X ut = arg min f,(X,)
C C

S

Uc Spatial Weights

t
U,- Temporal Weights
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Spatl o-Tem PO ral NBNN — Weight Learning

Objective Function : Two Steps (iteratively) :
(Support Tensor Machine)
Fix u,.and Update ugz (u= [ 1) é, 1]

= T 2+AZ 1
min - [uZ )| ¢ i 2 Bl||uc||2+AZmax 0,1-cifo(X))

N R
s.t Z ut() =N, ul>0
! Fix usand Update u:

& > max( Lfc(Xc))

K
1 2

min— B, ||utl|? + A E max (0,1 —c; f-(X*
¢ =0, i=1,....K ut 252” cll £ ( Lfc( c))

B2 = llucll

[1) Ug U, are dependent on each other ]

2) Cannot be solved independently
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Spatio-Temporal NBNN -overview
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Spatio-Temporal NBNN -resutt

d Comparison with Baselines and State

16

-of -the -arts

NBNN-N
NBNN+SVM
Best Method

Qurs

91.7
92.4
94.8
94.8

95.5
94.0
98.2
98.0

88.0
100.0
100.0
100.0
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Spatio-Temporal NBNN -resutt

Visualization of Key Stages and Key Joints
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Other Key Joints @

i) Two Hands Wave j) Pick Up & Throw
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