1 LB R T
IPSJ SIG Technical Report

ENANTOAODIIVRAASVRTLE
AW =EEIEFm~ 0 ERREGHIREFiE

E3] s o o =0 g OAR R AT

KFTIL, BARNANT O 2 I A DAT VAT LEZHNDLZ L1280, ([EEIEEE~
DV T NE A DPOBEISHTR R 1T ) FEERET 5. R FIETIE, imperceptible
RF xy =R — FEECA ORI EZRE T 52 LIk 0, BERED 3WIC
TR UG & A2 E SN R OIRR 2 ERIZIT 9. I BIC, Y AT AOBH)
RLEMRIZH L, 52 57— PRI B W R HATH IE S U7 iR % 5 1R
T5.

A Realtime and Adaptive Technique
for Projection onto Non-Flat Surfaces
Using a Mobile Projector Camera System

Ewi Sex1,t Dao ViNg Ninuf!
and MASANORI SuGciMoTO!

In this paper, we describe a realtime and adaptive technique for projection
onto non-flat surfaces using a mobile projector camera system. The proposed
technique allows a user to rapidly capture the 3D geometry of an object by
using an imperceptible checkerboard pattern and project a geometrically cali-
brated image onto surfaces of the captured object. The system can always show
calibrated images to a given user viewpoint while it is moved or rotated.
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Fig.1 Projection in a car: (a)Non-calibrated image; (b)Calibrated image
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Fig.2 (a)Configuration of the proposed system; (b)processing flow of the system; (c)the system in
use
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Fig.3 Flow of 3D acquisition
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Fig.4 Image calibration for projection onto flat surfaces: (a)A plane, a projector and a view
point;(b)Correspondence between a pixel on a projector and that from a view point
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Fig.5 Image calibration for projection onto non-flat surfaces : (a)A non-flat surface, a projector,
and a view point; (b)Correspondence between triangle on a projector and that from a view

point; (c)A calibrated image to be projected onto a non-flat surface
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Fig.6 Embedding structured light pattern in image: (a)An original image; (b)A pattern embeded
image; (b)Captured image from camera
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Fig.8 Finding a mapping between each pixel
and triangle is conducted by a CPU
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Fig.7 Pixel-by-pixel processing
is needed to find a corre-
sponding triangle
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Table 1 Results of applying a GPGPU to feature
point detection and mask processes
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Table 2 Results of applying a GPGPU to

CPU (ms) GPU (ms) image calibration
kS I - 0.4 CPU (ms) GPU (ms)
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WL pmd b cE B,
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Fig.9 Projecting images onto non-flat surfaces; non-calibrated images (left) and calibrated images
(right) in (a) and (b), respectively
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