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3D Reconstruction from Uncalibrated Cameras and Projectors

and Its Application to Virtual Music Instruments

KEISUKE NISHIE! and JUN SATOt

Recentry, projector camera systems have been studied extensively for designing man ma-
chine interaction systems. Since projectors can be modeled by using the projective projection,
we can apply the multiple view geometry to the projector camera systems. In this paper, we
propose a new method for calibrating uncalibrated projector camera systems. In particular,
we show that it is possible to calibrate camera projector systems projectively and reconstruct
3D information reliably by using shadows of objects made my projector lights. We also show
that by using the projectively calibrated projector camera systems we can achieve virtual
music instruments, such as virtual keyboard systems.
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Fig.1 Uncalibrated camera and projector.
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Fig.2 Planar projective transformation.
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Fig.3 Stereo from shadows.
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Fig.4 Epipolar geometry.

0000000000000000000
s ~H,.x (4)

4. DO0O0OoO0DOOoOOOOoOoOobOoOoOooonon

20000000000000000000000
000000000000000000000000
0”0 oo000000000N0n 10000
000000000000000000

000400000000000 XO00O00O0
00 7,000 xOOODODOODOODO 30000
00000000000 7, 00 ¥ 0000000
00000000000000 xO x' 000000
00000000000000000

XTFx=0 (5)

000 F O fundamental 000000
ooocorPOUOOOOO2000000 w0
00000 e0e 00000000000 OO0DOOO
O000O0OFe=0000 F'¢ =00000000
FOOODODODOODO
ooo220000030000000 XOOO00
00000 20000000000000 xOx' O
Ooo00ooboooooobooooboooooood
030000000000 200000000000



52 ooooooooooooooooooooOoboboooooooo

.S/ N /
1 N
Se I

05 0D00O000O0O0OO0ODO0OO0OO0OO0OOOO0
Fig.5 Auto epipolar on cameras and projectors.
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Fig.6 Virtual setting of virtual keyboard.
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Fig.7 Simulation experiment.

30

-0— -O— #tkik
——8— HEIEK—SEMIAR

25

20

TER—FREERDIEMRE

A R TR R R R REC

20 40 60 80 100
TER—SHMAFIANRERE
08 DOOOOOOOOOO

Fig.8 Evaluation of computed epipolar geometry.
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Fig.9 Results from projective reconstruction.
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