
IEEE 2017 Conference on 
Computer Vision and Pattern 

Recognition
Spatio-Temporal Naive Bayes Nearest Neighbor ( ST-NBNN ) 

for Skeleton-based Action Recognition
Junwu Weng      Chaoqun Weng      Junsong Yuan 

School of EEE, Nanyang Techonological University, Singapore

W
ei

gh
ts

 L
ea

rn
in

g
N

N
 S

ea
rc

h

Class-Related Spatial & Temporal Weight Class SetSequared Distance Matrix Query Set

Temporal Weight : Temporal Weight : Temporal Weight : 

Stage 1 Stage i Stage N

Introduction Proposed Method Results

Percentage of Noisy Joints
0 0.1 0.2 0.3 0.4 0.5

A
cc

ur
ac

y

0.75

0.8

0.85

0.9

0.95

1

NBNN-20
NBNN+SVM
ST-NBNN

High Arm Wave

x

y

Hand Catch Draw Circle Side Boxing

JoggingSide KickForward Kick Golf Swing

Two Hands Wave Pick Up & Throw
Motion 
Orientation  

x

y

z

 0  1  2  3  4

 5  6  7  8  9

0  Walk
1  Sit Down
2  Stand Up
3  Pick Up
4  Carry
5  Throw
6  Push
7  Pull
8  Wave Hands
9  Clap Hands

Problem Statement
Input : pre-segmented 3D action sequence
Output : action label

Label : Waving Right Hand

Motivation

Overview

Formulation
NBNN : 

ST-NBNN : 

Weight Learning

Non-parametric model like NBNN  has not been well explored 
before in skeleton-based action recognition task

[1]

>   NBNN was successful in image classification
>   3D action recognition is a light-weight problem

3D action sequences are separated into pre-defined number of 
stages
NBNN is used as the main framework for action classification

Spatio-temporal weights are involved to help improve recogntion 
performance and discover key spatio-temporal patterns at the 
same time

The recognition of a certain action only relates to the movement of 
a subset of joints (spatially) and a few certain frames (temporally)
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Method MSR UTK UCB

NBNN-N 91.7 95.5 88.0

NBNN+SVM 92.4 94.0 100.0

Best Method 94.8 98.2 100.0

Ours 94.8 98.0 100.0
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