::::Particle Filter using Players Feature based Multi-Likelihood and
JSansT 3D Elimination of Other Players
for 3D Multiple Players Tracking in Volleyball Ny
ErEREEE ERA 5

> Research background Formation Problems and Solutions of Players Tracking

Y E Ly
PEFPISFy
SOOI,

A S S )

C A

@ Problems Solutions

(s)
3D Multiple Players Tracking @ @ Size Big
(4)

Rigid or not Non-rigid

Particle Filter

Players’ 3D positions and trajectories Speed Slow

Movement Irregular

» Main Occluded by other targets Players Feature based
disturbance with similar features Multi-Likelihood and

i 3D Elimination of Other
Target Multiple Players

Player Score

Attack Research Target
Defense Technique

Improve the accuracy of 3D players tracking
algorithm.

> Proposed method Speed Multi-Likelihood Model

Promising likelihood /ﬁ \

Particles Fra mework model for object tracking 2D Likelihood

Camera 1

Initialization -
Prediction 3D Likelihood
T " : > 1K€C11h0oOH
Resampling I e [ color 1 —H 3D Likelihood
(Proposed) Camera 2

v () 3D El F \ﬁ B
> imination o 3D likelihood - '
Prediction other players ca;‘:;lgs"nlli::leil:god -/

(Proposed) det
3 2 | Number Detection Likelihood Model
Likelihood Gaussian Window Model

Estimation Motion Vector Model 2D Elimination of %| 2D likelihood
(Proposed) other players

Number
Detected!

Resampling Project to 2D frames A
o

o®
o

& KL | istingui
Next Frame? o Distinguish

H .

. Multi-camera system Higher . Lower layers by their

° Particle M likelihood > ‘ likelihood p Y Y

° e . - jersey number
Particle s projected position

[J
°
‘D

Motion Vector Prediction Model 3D Elimination of Other Players

Eliminate disturbance

Gaussian & Re-predict players from other players

Window Model position after occlusion.

Xin-1 Motion Vector Model Target
S J

> Experiment result:

Success Rate Comparison in the First Set
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Overall Success Rate

First Set 96.0% 84.5%

Third Set 97.6% 88.6%
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Success_Rate 96.0% 84.5%

With the proposed particle filter based 3D multiple players tracking algorithm, averagely 96.0% and 97.6% success rate can be achieved in the first set
and the third set.
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