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Abstract

In this paper, we propose a DOF (Depth of Field) correction technique by determining the values of the internal
parameters of a 3-D camera which consists of stereoscopic cameras of different optical properties. If there is any
difference in the size or the depth range of focused objects in the left and right stereoscopic images, it could cause visual
fatigue to human viewers. The object size of in the stereoscopic image is corrected by the LUT of zoom lenses, and the
forward and backward DOF are corrected by the object distance. Then the F-numbers are determined to adjust the optical
properties of the camera for DOF correction. By applying the proposed technique to a main—sub type 3-D camera using a
GUI-based DOF simulator, the DOF of the camera is automatically corrected.
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Fig. 1. Flow of DOF Correction of a Main-sub type stereoscopic camera system.
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& [Application] DOF Simulator [ x |
Reference Camera Target Camera @
Lensfocal length (f): [0 (mm) lensfocallength ():  [72  (mm)
Objectdisnce(s):  [3 (m) opjectdismnce(s): [[3 (m)
F-number (N) : [te— F-number (N) : @ w
Circle of confusion (0): [g.015  (mm) aircle of confusion (c) : 0,02 (GD)
Depth of field Depth of field
Near limit : 2oz (m Near limit : 2008 (m
Far limit [Foss m Far limit : 308 m
Total : [oaer  m Total = [oro
In front of object: [0.093  (m) [48:4 (%) In front of object: [0.092  (m) [484 (%)
Behind object:  [0.099  (m) [S1.6 (%) Behind object:  [0.098  (m) [516 (%)
Hyperfocal distance: ~ [92.643 (M) Hyperfocal distance :  [92.643 (M)
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DOF experiment for close range (a) Before and
(b) After DOF correction of the main camera (c)
Image of the sub-camera (d) Stereoscopic
images acquired from the camera.
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Table 3. DOF calibration results for near objects.
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(o) After DOF correction of the main camera (c)
Image of the sub-camera (d) Stereoscopic
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Table 4. DOF calibration results for near objects.
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