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Design and Implementation of Immersive Media System
Based on Dynamic Projection Mapping and Gesture Recognition

Kim Sang Joon® - Koh You Jon'" * Yoo-Joo Choi*

ABSTRACT

In recent, projection mapping, which has attracted high attention in the field of realistic media, is regarded as a technology to increase
the users’ immersion. However, most existing methods perform projection mapping on static objects. In this paper, we developed a
technology to track the movements of users and dynamically map the media contents to the users' bodies. The projected media content
is built by predefined gestures just using the user's bare hands without the special devices. An interactive immersive media system has
been implemented by integrating these dynamic projection mapping technologies and gesture-based drawing technologies. The proposed
realistic media system recognizes the movements and open / closed states of the user 's hands, selects the functions necessary to draw
a picture. The users can freely draw the picture by changing the color of the brush using the colors of any real objects. In addition,
the user’'s drawing is dynamically projected on the user's body, allowing the user to design and wear his t-shirt in real-time.
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Table 1. Comparison of Kinect V1 and V2 Specifications[14]

Table 2. Comparison of Kinect V1 and V2 Specifications[16]

.| ltem No.

Kinect v1 Kinect v2 Classfication Attribute Explanation
Color | Resolution 640 x 480 1920 x 1080 Color (z.,y.) Joint Coordinates in Color
Camera ; 30 30fs * 3 Coordinates s Tse Camera Coordinates
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Depth | Resolution 320 x 240 512 x 424 Coordinates s Ysd Sensor Coordinates
Camera fps 30 FPS 30 FPS Camera (z 2) Joint Coordinates in Infrared
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Player 6 6 o .
Skeleton 2 6 C;;errétlizto; (:Eso7 yso’zsmws .]Oint direction
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Hand State Developer Toolkit SDK 234 A3, Zo] oju]x|o| 4] 23+ HiE, A4 o]u]x|d|
Range of Depth 0.8 ~ 4.0m 0.5 ~ 8.0m /\19] Si]'%]_ }—]':E, ‘TC]_—XE“-O’] ﬂ%ﬂi‘}j’i 18— g E]_oq_;,;__i 9,11:]'
Range of Detection 0.8 ~ 4.0m 0.5 ~ 4.5m
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Fig. 12. Controlling the Size of a Template with Gestures

Fig. 13. Controlling the Location of a Template with Gestures
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Fig. 14. Drawing in the Template Mode
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Table 3. Attributes in the Configuration File[13]

Input Variables Definition

numVideos Number of video files to use
Video# File name of the nth video

numlmage Number of image files to use
Image# File name of the nth image

numFrames Number of video frame instances

to display

Frame# v%_0

Frame# v%_1 Frame Size Control Part

Frame# v%_2

displaySec Each video frame display duration

numAnimations Number of animation instances

numConcurDispla | Number of Video Frame instances to
y display simultaneously

Index of Video Frame instances for nth

Animation#_ % R .
animation

Table 4. An Example of Configuration File

Pagel Page2
%YAML:1.0 Frame2_v0 0 : 946
numlImages?2 Frame2 v0 1 : 693

Imagel : “Logo.png’ Frame2_v0_2 : 0
Image?2 : “pattern.png’ Frame2_v1_0 : 612

Frame2_v1 1 : 1485
Frame2 v1_2 : 0
Frame2 v2_0 : 2087
Frame2_v2_1 : 1795
Frame2 v2 2 : 0
Frame2_v3_0 : 2276
Frame2_v3_1 : 591
Frame2_v3_2 : 0

Frame2_ivideo : 0

fadeInSec : 3
fadeOutSec : 2
numFrames : 2
Framel v0_0 : 3050
Framel v0_1 : 1342
Framel vO 2 : 0
Framel v1 0 : 2852
Framel_v1_1 : 2034
Framel v1 2 : 0
Framel v2_0 : 3609
Framel_v2_1 : 1821
Framel v2 2 : 0
Framel v3_0 : 3400
Framel v3_1 : 1507 Animationl_1 : 1
Framel v3 2 : 0 Animatorl 2 : 2

Framel _ivideo : 0

Frame?2_iimage : 2
displaySec : 1200
numAnimations : 2

numConCurDisplay: 2

Framel_iimage : 1
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Fig. 17. The Projection of a Chessboard on the Screen. (Top)
A Chessboard to be Rendered on the Window Screen and to
be Projected onto the White Screen, (Bottom) The Binary Image
of the Captured Camera Image
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Fig. 18. Screen Coordinates of fifty-four Corner Points(yellow)
and Four Vertices(green) of the 9x6 Chessboard

AT 7he et o[ A9 F ERIE FHHEE= OpenCVet
olB# 2|9 CV:findChessboardCornersQ$t4E AR5}
of ZAHh Fig. 19+ Zel 7Hd|e} ofm]x|of gt o]zl
Pl Asor FE2H AARE FHIQEESE Ho

F3 et

.
Fig. 19. Corner Points Extracted using the OpenCv Function

olgA FEE A7 ouAL I EIEES AHEII]
swade HEE goRtth sRadY HELe 339
FAAelA M= T2 go] dpdel wet gojd Treels
oIt Fig. 202 nAe] gojednt nfe] 233 e
AxBEe] gold 3Ry HILE BAFL Ut



SH DM YT HAN 014 J|ste] Y

Depth level 1

HE,

o |
Depth level 2

\ﬁlﬁlﬁlﬁlﬁ\

Depth level n
SRR
_—

Fig. 20. Homography According to the Depth of
the Moving Board in 3D Space
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Fig. 24. Homography Calculation for Each Depth Level by Moving
the Projection Screen

Fig. 27. A Picture to be Drawn by a user and
to be Dynamically Projected
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