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Simulating Depth of Field Effects
Taken by a Camera with a Tilt-Shift Lens

ToMOE NAKANE! MasAsHI BABA? SHINSAKU HIURA? NAOKI ASADA?

Abstract: Recently, the technique to take pictures like a miniature scene by using a camera with a tilt-shift
lens is getting much attention. We have modeled the function of a tilt-shift lens and implemented it in a
program of distributed ray tracing. By using this approach, it is possible to create miniature-like images in
which only one plane of the image is in focus, and pan-focas images in which most objects are in focus.
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Fig. 1 Depth of field and Depth of focus.
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Fig. 3 Scheimpflug principle.
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Fig. 4 (a)Before tilt. (b)After tilt.

4 (a) FNPIREL

FNEFHATRE, HEORESZEDTI = FaTHEZE
HUEhDOE IRE T ENTES (X6)., ¥HE, 3
—F a7 E YT DRI ERISE DV TRET S
DT, WERE OFEHEZITD. 65T, #WEREENEL
BY, FIORIVWEEIZARS. ESEIRYT 2 RIIWE
R DEEEEDE DT, WEFREEMNES R, X IEN
XL B5. FFIVINEAY, BEZEBELTHZDIZHHE
DOFIFRITORSREEEEYT DL, EROERNI =
FaTDEIIZRZADENDRENTES.

(© 2013 Information Processing Society of Japan

Vo0l.2013-CG-150 No.22
2013/2/19

Depth
of field

Image plane

Focal pland

Subjects

Bs5 #FLb
Fig. 5 Reverse tilt.
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Fig. 6 Pictures like a miniature scene.
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Fig. 8 (a)Rays intersect an object that is on focal plane.

(b)Rays intersect an object that is not on focal plane.
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Fig. 9 The slope of focal plane 6 and the slope of lens 6’.
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Fig. 10 Simple scene.
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Fig. 11 Rendered image of simple scene.

12 HfliAS —IIET 20 R G

Fig. 12 Blurred image of simple scene.
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Fig. 13 Tilt effect to simple scene.
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Fig. 14 Reverse tilt effect to simple scene.
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Fig. 15 Having twice aperture of Fig.12.
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Fig. 16 Landscape scene.
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Fig. 17 Rendered image of landscape scene.
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Fig. 18 Blurred image of landscape scene.
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Fig. 19 Pan-focus image of landscape scene.
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Fig. 20 Having twice aperture of Fig.18.
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Fig. 21 Reverse tilt effect to landscape scene.
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