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Abstract

Depth from defocus estimates the 3D depth by using a phenomenon in which the object in the focal plane of the camera forms
a clear image but the object away from the focal plane produces a blurred image. In this paper, algorithms are studied to estimate
3D depth by analyzing the degree of blur of the image taken with a single camera. The optimized object range was obtained by
3D depth estimation derived from depth from defocus using one image of a single camera or two images of different focus of a
single camera. For depth estimation using one image, the best performance was achieved using a focal length of 250 mm for both
smartphone and DSLR cameras. The depth estimation using two images showed the best 3D depth estimation range when the focal
length was set to 150 mm and 250 mm for smartphone camera images and 200 mm and 300 mm for DSLR camera images.
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Fig. 1. The geometric structure of a camera
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Fig. 4. Flowchart of DFD algorithm using blur size of boundary of object
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Table 1. The effective 3D depth with a single smartphone camera.
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Table 2. The effective depth range estimated by one image with
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Table 3. The effective depth range calculated by two images with a DSLR camera

focal distance 3D effective Length of 3D focal distance 3D effective Length of 3D
(mm) depth range distance effective (mm) depth range distance effective
Image 1 Image 2 (mm) range (mm) image 1 image 2 (mm) range (mm)
100 150 100~500 400 200 400 200~900 700
100 200 100~750 650 200 450 200~900 700
100 250 100~800 700 200 500 200~850 650
100 300 100~750 650 250 300 150~850 700
100 350 150~750 600 250 350 150~900 750
100 400 250~700 450 250 400 200~900 700
100 450 250~700 450 250 450 200~900 700
100 500 250~750 500 250 500 200~900 700
150 200 100~750 650 300 350 200~850 650
150 250 100~800 700 300 400 200~900 700
150 300 100~750 650 300 450 200~900 700
150 350 150~750 600 300 500 200~900 700
150 400 150~750 600 350 400 200~900 700
150 450 150~750 600 350 450 200~900 700
150 500 200~700 500 350 500 200~900 700
200 250 100~850 750 400 450 250~900 650
200 300 100~900 800 400 500 250~900 650
200 350 150~850 700 450 500 250~900 650
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