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( Fireworks Modeling Technique based on Particle Tracking )
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Abstract

A particle system is used for modeling the physical phenomenon. There are many traditional ways for simulation
modeling which can be well suited for application including the landscapes of branches, clouds, waves, fog, rain, snow and
fireworks in the three-dimensional space. In this paper, we present a new fireworks modeling technique for modeling 3D
firework based on Firework Particle Tracking (FPT) using the particle system. Our method can track and recognize the
launched and exploded particle of fireworks, and extracts relatively accurate 3D positions of the particles using 3D depth
values. It can realize 3D simulation by using tracking information such as position, speed, color and life time of the
firework particle. We exploit Region of Interest (ROI) for fast particle extraction and the prevention of false particle
extraction caused by noise. Moreover, Kalman filter is used to enhance the robustness in launch step. We propose a new
fireworks particle tracking method for the efficient tracking of particles by considering maximum moving range and
moving direction of particles, and shall show that the 3D speeds of particles can be obtained by finding the rotation angles
of fireworks. Also, we carry out the performance evaluation of particle tracking: tracking speed and accuracy for tracking,
classification, rotation angle respectively with respect to four types of fireworks: sphere, circle, chrysanthemum and heart.
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Fig. 1. The workflow of 3D fireworks modeling.
I 2 73D el A FEE B2 97 AnE 3
gom o] A & Yk ol AnE Erjz ®
& omwel A AR AlsEE ARgEte] S A de) Ao A Fa s
FAg Jen @ e BT 29Y SRS AN
skt 1. 2% LA A
2o Oy 13 2o 5 F4E B3 WA ¢
wakeh A lAsha, AHEL WS o] 85k It 220l 3D 9% =8
3D} ol @2 Tl HlaH AR 344 A4S sHEle mAe 1Y 29 o] 54 Azl F o
TEE T S asng w5 AR AR5 A Seeeny dejzl 25 0 93 Qo] $UA A
3% 18 5ol 7 BRE clgstel 3D AR g % g spele] guptels Bal Y W 2ol e
S AT 5 Utk HAF Ao A wE QA FE Arkal= o] gy,
ol A% 3 [A FEL W] A3 24T F o) Aot BE A% AT 7, A B2
9] Region of Interest(RODE AMg3Sal, B4 7 9 Zo] e A 12 A AZEAoT BEAR)
9’] Hﬂ’%‘% @:}61‘}‘]7]7] ‘(H:O‘H Zl jEJE%% /\]'%‘:5]'9;\ BDZ‘L}E% @%3}@;}[12%?]
T4 Al = JAke olF WEks dSete] YAt
Ay o]F WE uHF AR BE U A u g f*B )
9] Firework Particle Tracking(FPT) AQkaic}, 1¢) te e

(1231)



104 YURFH 7|8

Optical Axis

’ ’* p=(x.y.2)

Optical Axis

ag 2. AHE<R olo|X|el Y|st =
Fig. 2. Geometry of the stereo images.

A7V B xpl 22 29 olH Aol A v E B
o 7hr=A grolw fi= Fhvlgte] ZHAwleln B:
% spuebabol o] Aelole).

Lt 2A A (Region of Interest)

AFAM = wE A F5 2 o]z 93 A
FE5 dlstr] A8 FAFEQ0 ROIS A4
" i}

stk W QA FEER 271948 A5

ROIS] 2715 10 x 10 A= Aolakgith 213 ko
ROI®] $1x]= Zvr dEjo o AAHr)

ROIO] tjgt HEjg) A|xeo)x] Zak el A2
o] FEAQA md} ZAYS o] &ate] AlzFle]
AFE ol HA49 7ol 5, el 9
g AzbdTbel S Ao o3t S Bkl A wE
FAEA =, AA e gk P9 e ghe] oA
FRAG Hxgehe got

AT B #

C ==t

a8 3 ofE 7Y¥o X2

Fig. 3. Different types of fireworks shapes.
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Xspeedop=Viu+cos( D)
Yspeedop=Vi*sin( @)

=3k

Xspeedop=0.97%V#cos( D)
Yspeedap=0.97+Viu+sin( @)
If(loop%a3)

Xspeedop=Viu+cos( D)
Yspeedop=Viu*sin( @)

3IE:

Xspeedop=Viu#(2%cos( D)-cos(2x D))

Yspeedap=Vi#(2¢sin( @)-sin(2x D))
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tempx=Xspeedsp*cos( a.)-Yspeedop*sin( a.) (15)

Yspeedsp=Xspeedsp*sin( a.)+Yspeedop*cos( a.)
(16)

Xspeedsp=tempx (17)
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Table 1. Test bed.
(ON) Windows 7
TOOL Microsoft Visual Studio 2008
Library OpenCV, OpenGL
CPU Intel Core 15-2500
RAM 4GB
x 2 ZHcAoMel &M &5 (SHeims)
Table 2. Tracking speed of explosion step.
Particle Particle Direction &
matching extraction range extraction
A 4.88 13.58 7.3
=5} 49 14.16 75
StE 491 159 77
- 4.89 22.53 11.1
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Fig. 5. Re-projection error of single fireworks.
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