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Calibrated Computer Graphics: A New Approach
to Image Synthesis Based on Camera Calibration

MASASHI BABA,t NAOKI ASADAt and AKIRA AMANOfY

Camera calibration is an important issue not only for real image analysis but also for re-
alistic image synthesis. This paper proposes a new scheme for image synthesis that we call
“Calibrated Computer Graphics” and presents a method to produce defocused images based
on a camera model and lens parameters obtained by calibrating a real camera. Using the
reversed projection image blurring model, we have developed a multiple Z-buffer algorithm
to generate images of arbitrary focus settings. Experimental verification demonstrated that
the quality of reality of the generated images was as high as that of the real images. Finally,
we have shown a series of multi-focus images that include virtual objects embedded in real

images.
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Graphics.
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Fig. 3 Defocused image generation using the Z-buffer
algorithm.
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Fig. 4 Two strings aligned on the optical axis of the lens.
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Fig. 5 Real images of two strings.
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Fig. 6 Brightness variation of the real and generated images by focusing.
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(a) BOFRIICAE (b) BOFERICHHE (c) BORmEICEE
(A #:PE8E 275 cm) (A H MR 287 cm) (& HHRE 300 cm)

(d) BoFEacEE (e) BDICAE f) Bpokicak
(AR 315 cm) (A58 331 cm) (&HE 38 350 cm)

(g) BOBTEIC A (h) BROFHIAE (i) WRICAE
(B #:HEH 361 cm) (AL 425 cm) (&4 HBE 500 cm)

H9o EEEE&LAREWEDEHS
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