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Abstract: At present, it is difficult to obtain target distance information in image guidance. In order to apply
modern guidance laws to image guidance technology and improve its performance, a target ranging al-
gorithm using light field imaging is proposed. The algorithm decodes and tunes light field data to extract sub-
aperture images from an original image. Bilinear interpolation is then performed on the two sub-aperture im-
ages to improve the image’s spatial resolution, and two sub-aperture images are selected as calibration data to

obtain the corresponding internal and external parameters. The parameters are used to correct the sub-aper-
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ture images, which aligns them and makes them coplanar. Finally, a semi-global matching method is used to

match the images to obtain the disparity value of the target. Then, 3D transformation of parallax can be used

to get the target distance. The experimental results show that the average measurement errors of the al-

gorithm are 28.54 mm and 14.96 mm, respectively, before and after improvement. This algorithm can effect-

ively extract target distance information in complex scenes, which has value in theoretical and real-world ap-

plications.

Key words: light field imaging; sub-aperture images; distance measurement
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Fig. 1 Light field imaging principle
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Tab.2 Experiment results

FSLHEE /mm FEE I/ mm GRS A WS

A-YIIREE 400 442.83 17218 1.31

A-BGHRATE 400 431.14 111380 6.42

B-#IHRI % 400 372.50 3161 1.06

B-2id ik 400 392.54 28557  5.83

C-PIHRT 450 465.28 4156 1.27

C-I ik 450 443.72 14168 5.76
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