Journal of Institute of Control, Robotics and Systems (2018) 24(9):809-813

https://doi.org/10.5302/J.ICROS.2018.18.0096 ISSN:1976-5622 elSSN:2233-4335

AtH ZHH2IE o[t UMY JoE S AL

Computational Imaging for High Definition Image Acquisition Using

Non-frontal Camera

ol M M, of = &7

(Sung-Jae Min' and Soo-Yeong Yi"")

'Dept. of Electrical and Information Engineering, Seoul National University of Science and Technology

Abstract: Non-frontal cameras have an image sensor that is intentionally slanted compared to the lens. Because the sensor and the
lens are not parallel, the sharp focus plane of the camera is also slanted with variable object distance on the plane according to the
lens’s law. In this study, we propose a high-definition image-acquisition method that uses a non-frontal camera. A series of images
are obtained by rotating the non-frontal camera about an optical axis, and each of the images has a sharp focus plane of variable
object distance. We can compose a sharp focus image by selecting focused pixels among the series of images according to a focus
measure. The initial results of the non-frontal camera and further work to compose high-definition images are presented in this study.
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Fig. 1. Lens’ law.
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Fig. 2. Image blur by focal length of lens.
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Fig. 4. Non-frontal camera (Cross sectional view).
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camera.
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Fig. 6. Corresponding pixel points in the image sequence.
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Table 1. First-order derivative operators for constructing focus
measures [11].
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Fig. 8. Production of non-frontal camera.
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Fig. 9. Image acquisition by rotating non-frontal camera.
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Fig. 10. Image overlay to find rotation center.
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Fig. 12. Omnidirectional high definition image acquisition by
rotating non-frontal camera with e.g conical omnidirec-
tional reflector.
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