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[Abstract]

This paper proposes a framework for creating acrobatic scenes such as soccer ball lifting using various
users' videos. The proposed method can generate a desired result within a few seconds using a general
video of user recorded with a mobile phone. The framework of this paper is largely divided into three
parts. The first is to analyze the posture by receiving the user's video. To do this, the user can calculate
the pose of the user by analyzing the video using a deep learning technique, and track the movement of
a selected body part. The second is to analyze the movement trajectory of the selected body part and
calculate the location and time of hitting the object. Finally, the trajectory of the object is generated using
the analyzed hitting information. Then, a natural object lifting scenes synchronized with the input user's
video can be generated. Physical-based optimization was used to generate a realistic moving object. Using

the method of this paper, we can produce various augmented reality applications.

» Key words: Augmented Reality, Artificial Intelligence, Deep Neural Networks, Posture Tracking,

Video Synthesis
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I. Introduction
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II. Related Works

1. Human Pose Estimation
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Fig. 1. Process Overview
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3. Object Synchronization

2 AoME Afag R A9 SRS A
sl Popovic et al.[22]9] Wt SALSHA 2412 YA
o 9, =AY HRlet £ 59 FEE ARt AR
siitt. & B4 RIA Ato]oA ARRH[ed sk =2A19] o
5 AR =2 HAls A8sto AR AKs)
AAA Agstdt. EA19] Rl Ol% AR e ZE
ols ARlE stz AZAsH FH Hoh AREAR] At
s7lstEle =AY XY Ads] HsiMe B4 A
A9 AIRIE vlg] Ll Qlofofeitt. 2 AofA= AoflA
Aot ivier B A1 AEE ul] Adsto] A9
ols ARlE sttt M=z olxshe & §A ARS
AR =AF QA= shal, & B AR Afol9] Ak Al
AfstH, & B4 A1 AloloflA =AY 2Ade AT
2 Qlth. o] YAl g BE BHA AIFF AtoloA EA]
o] o]z HAlS Adsto] stz AZAARH =AY A

A ol AdE 8T & ok

Fig. 3. Object Trajectories
Fig 32 EF X8 S0] AR aue] ge 29| ol

AEe wolzEe) A50] ojulalt B} A0 2YE A4

o} AR50} AR YRloliL, $50) ERHSS 77le]



Generating Augmented Lifting Player using Pose Tracking 23

AHES s eAlTiE edsh 2 Zolet 21719 o] &
;414% AEL 917], EAT 91R], o ARE ol golsict. 1]
oz A2 O A% BYS Zhe ARSol AU

IV. Experiments

2 A3 AY Zus Adsh] sl Intel Core
i7-7700K CPU, 64GB RAM, NVIDIA GeForce GTX
1080Ti GPUZ} HAlE ARElet ¥gd A78E o]8sto
Aleket =AY S st AP flall A 9
g 25 720 X 720 9A9] s eolt, 2 30z Y
o] £t 2 HGEHQITh BE AFANE FRE UE =
ARESHHA F 102]9] BfE B3 FoiYinh ARSA A7

dEoz8E 10719 B4 Aol £EEQ1, Ao o
gt 97119] o5 HIAlo] AB/dE Tt

Fig. 4, 5, 62 & =0/ Aokt ZJY 3 g o]&
5to] AREAL G2 IS Autel T2 RE AHH S5
- g gde 47 ol gt A4 ojujx]Eo]t.

A% o[u|AlS Aolo] AR ZHAL 0.1%olck 77t
TRl A5 ATl ojujAl: BRI T2t 29| of
= Agolc}, 3| AAPES oAro 2 HE| XEE AR
Afo] mzole}. ofa] AL mBHSL BAO] 0] Aol

T, O BHS 95 200 o] A2, Wi THE &%
2919] o] Azolch. 95 Y] oujxl 71E gIxZ
we| 2AIS TRt BopiAe] Aajo] djgt aejmolct.

28 tetd A8E Bolol fantg slEHol £
SPl Bk 719 g ol Z|FRE F At g

oh 47 AEe 2RI Epsts 2elg A 3 7|

£ ARlolck Wik M2 B B0, mIML 0. Hojo]
7e] aejaolct. sitto] ololxl AYE At o] o
£ ofux|Solc}. 7 BBHE ST B Pl A
35 2R19) o] Aolc.

Fig. 45 W5 0|83lel %73 2i2g B
Aslolet 421 4] A ol 945012
elelol chet £x5 BAs

2 7&SithH Fig %

o[-)| Lo
i ’g NS

oo

w
ol i Bl ok

1=

2,
fu)
o2
e

(o))
rlo
i

o
I oF
= o i)
w B
Pi ol
©
o
Ol-)|l HJIO
S
oz
B ox
B ok o

e

i
i
A
1%

ol
on
8,
O
o2
O)"
oX
ox.
o
()

ol
=

o

AR AR SAGCE A2 Fig. 4, 5% 42 dde]
4 o83 2ol 1, Fig. 62 A58 ofzlole] B4
2 o]g3t Aolct. 0|2 58 Aorel mY Ak A
8xjo] 414 Alo]xo] giglo] & Al 3L EHolat
4 9otk S, ol AHgAlY U143 $AoR TPhE
7 ki SR Uehdol, 594 Bolg n2 A

o 2 e

sl mheol 24 93 wa 9w Az

oloict.

%
2
ol
&
4>
o

Fig. 4. Instep Lifting

L

Fig. 5. Thigh Lifting



24  Journal of The Korea Society of Computer and Information

Fig. 6. Inside Lifting

V. Conclusions
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