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Virtual-Real Fusion System Integrated with Multiple Videos

PAN Cheng-Wei'?, ZHANG Jian-Guo'?, WANG Shao-Rong?, WANG Guo-Ping'*

'(School of Electronics Engineering and Computer Science, Peking University, Beijing 100871, China)
*(Beijing Engineering Research Center for Virtual Simulation and Visualization, Beijing 100871, China)

Abstract: This paper proposes a method for constructing a virtual-real fusion system integrated with multiple videos aiming to create an
augmented virtual environment, where images and videos captured from real world are fused to virtual scene. With the help of textures
from images and motion from videos, the virtual environment is more realistic. Unmanned Aerial Vehicles are used to take photos and
reconstruct the 3D virtual scene. By matching features, video frames can be registered to the virtual environment. Then images are
projected to virtual scene with the method of projective texture mapping. Due to lack of the corresponding 3D models in the virtual
environment, distortions will occur when images are directly projected and the viewpoint changes. This paper first detects and tracks those
moving objects, then it gives multiple ways of displaying moving objects to solve the distortion problem. Fusion of multiple videos with
overlapping areas in the virtual environment is also considered in this system. The experimental results show that the virtual-real fusion
environment that is build based in this paper has lots of benefits and advantages.

Key words: 3D reconstruction; augmented virtual reality; projective texture mapping; background modeling; motion tracking
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Fig.1 Overview of virtual-real fusion system
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Fig.2 Some examples of reconstruction
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Fig.3 Schematic diagram of image registration. Green points represent positions
while red points represent orientations

B3 BRI 7 B 2k 0w s AU B 20 0 B R s AL 5 )
4 MISEMMEMFRE

B 25 PG B3 T 2 R 40137 55 b 4 7 25 ) = 4 e (50 AT DA A5 5K BV (945 32 0 FH B R SO I U 2 R AR
JI A TR 3 T ) SR S B SRR O RCR AR B 2 U S R S (R S e SR 2 R LT
LU XI5 A T 2 SUER Rl A IR ) T i SR T DL DAL OB ) 5 SR B 3 s (R A R
BIA TG NE? HH T = 43 5 i R B A X 5 % I 1) = AR R B R R, A AR W A AR I i) A DR L R A A
B, T 22 LRI B A8 1 R 1 FE R AL L.
4.1 T OUEMGS

HITFn E T ARHLI N AR 5, T DA B = b Sth — 2 5 R AR AR 3R IR R 00 AR IR PRI 53 56 2R AR I
EHI AN Ax4 AR EE MOYE R G B SO L ST OpenGL SEHLIN,M v LAy it 4x4 (AL RIS v A
4x4 (B RERE P45 E o 1) 4 i SL G B AR AR T S AR

s X;
' Y,
wl |=PV 2
q Z
t 1

o (5, )RR GUFL AR bR w FH R ) W = 4y ZE AT BL AT (>0) 38 12 5 (<0),q 227 = 4k /1103 B4, X S8 4 1) Y Bl 7
(1,122 8], ZEH— R0, 1) 2 0. 1 T2 [B YR JEAH, T ARV N S8 K AB R 4x4 5ERE,P R V 05007
A

Normalization K 4x4
2/W 0 0 e} f s X, 0
0 2/H 0 = 0 - 0 R T
po S d V= 3)
0 0 =2(F-N) —(F+N)(F-N)||0 0 —(F+N) FxN 0 I
0 0 0 1 0 0 1 0

Serb F O AR L I8 5 5 1 T () 8, N A AL B - 1 1 B2, L H A T ) 5 R
ALY SO 7 VR BEAT SCBA 0, 8 1H SCHEL R £ I, DA 30 et 9 LU A 2, 3 A0 P 22 R0 v i 45 1)
JPEREAT SUB R A LR AT QOB B 7 AR A 3 1 e L PR P R AR SR RS N T TR ARk

© PEBEERKCEIFR  htps/www. jos. org. cn



202 Journal of Software ¥4 34R Vol.27, Supplement (2), December 2016

SUPLPCS I, 2 b (K] i 30k W A A 1) (9 SCBEAE S B rp iy TR I A7 AR, A e BT D RiEHIZ B R
RUEAT A €0 TR 0, 92 B 422 S I 5 48 B A TR R B £ R PR U W R 5 4 8 AL T B SO I 5 0B ) B I 4
PR

(a) JRAEny (b) BEHLCH T
Fig.4 Result of projective texture mapping
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Fig.5 Fusion of multiple videos
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Fig.6 Distortion problem occurs when viewpoint changes larger
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Fig.9 Display results of the actual system
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