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Abstract

Conventional panoramic imaging systems face challenges in maintaining a wide field-of-view and high image quality while
achieving compactness. Fisheye cameras offer a simple structure but lack depth estimation capabilities, whereas light-field
cameras provide rich information at the cost of size and complexity. This study proposes an ultra-thin light-field camera system
that combines the advantages of light-field imaging and compact panoramic cameras. The system integrates multiple lenses with
varying fields-of-view and apertures on a single sensor, enabling simultaneous capture of multi-view images. By incorporating
calibration, warping, and adaptive blending techniques such as Gaussian and alpha blending, the system generates high-quality
hemisphere HDR images. This system is applicable to various fields, including autonomous driving, robotic vision, and virtual
reality. Future improvements in hardware design and automated processing technologies are expected to further enhance image
quality and scalability, making it suitable for real-time applications.
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Figure 1: Lens layout (left) and Coverage area (right).
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Figure 2: Camera lens structure (left), NVIDIA Orin AGX with our
camera (right)
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Image 0 - Ransac matched keypoints

s

Image 1 - Ransac matched keypoints

Figure 3: Feature point matching between main/sub lenses and
Insta360 Images
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Figure 6: 90 degree FoV Lens: exposure comparison (left), single exposure (middle), and HDR fusion (right).
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Figure 7: Qualitative and quantitative comparison of blending results. Hemicube (top) and hemisphere (bottom) results for GT (left),
simple mean blending (middle), and proposed weighted blending (right). PSNR and SSIM values are shown below the corresponding

images.
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