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Proposal of a Light-Field Descriptor Considering Light-Ray Direction

—Image Matching Robust to Object Shape and Camera Pose—

Masayuki SHIMIZU, Yasutomo KAWANISHI, Daisuke DEGUCHLI, Ichiro IDE and Hiroshi MURASE

Many camera and photo applications, for example image mosaicing, Simultaneous Localization And Mapping (SLAM),
and so on, use image keypoints, descriptors, and their matching. Recently, obtaining light-field has become easier thanks to
the commercialization of light-field cameras. Light-field is a record of not only light ray intensity but also directions, and
multi-view images can be acquired with it. In this paper, a light-field descriptor with light ray directions using light-field
is proposed. A light-field descriptor is defined as a set of feature vectors that change according to the direction of the light
ray. In addition, a method to match these descriptors is proposed. As the method focuses on the direction of the light
ray, it allows more accurate matching than a conventional method when the camera pose changes against the target. To
confirm the effectiveness, the proposed method is evaluated by using light-field image recorded in a real scene. As a result,
the proposed method is shown to improve the accuraccy over a conventional method. In particular, the closer the distance
between the target and the camera, the better accuracy of the proposed method could be achieved.
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Fig. 1 Overview of light-field descriptor matching
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Fig. 2 Principle of light-field information recording
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Fig. 3 Overview of SIFT and light-field descriptor (Proposed method)
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Fig. 6 Matching with the same direction of light ray
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(d) SIFT

Fig. 10 Keypoint matchig results of the LSFIT and the SIFT (Ratio of Lg-
distance larger than 1.2) on raw data images. Green line: correct
matches, Black line: wrong matches
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Table 1 Number of matches by L-SIFT and SIFT (Top30 L2-distance, Ratio of La-distance larger than 1.2)

Dataset Proposed method SIFT Dataset Proposed method SIFT
Correct | Wrong | Correct | Wrong Correct | Wrong | Correct | Wrong
Boxes 29 1 26 4 Snack 20 10 15 15
Book (Rotation) 30 0 30 0 Wall paint (Affine) 26 4 26 4
Appetizer 11 19 9 21 Dessert 19 11 19 11
Bottle 13 17 12 18 Flag 26 4 26 e
Can 25 5 22 8 Pasta 1 10 20 8 22
Pizza 23 7 17 13 Sushi 23 T 22 8
Golf ball 8 22 4 26 Pasta 2 21 9 18 12
Pole 28 2 25 5 Shoes 24 6 23 7
Frog 22 8 22 8 Strawbereies 30 0 26 4
Lion 11 19 8 22 Gold fish 28 2 27 3

L-SIFT (Proposed method) L-SIFT (PFroposed method)

Fig. 12 Keypoint matchig results of L-SIFT and SIFT (Top30 Lo-distance, Ratio of La-distance larger than 1.2). Green line: correct matches,
Black line: wrong matches
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