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Panorama Image Stitching Using Sythetic Fisheye Image
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Abstract

Recently, as VR (Virtual Reality) technology has been in the spotlight, 360° panoramic images that can view lively VR contents
are attracting a lot of attention. Image stitching technology is a major technology for producing 360° panorama images, and many
studies are being actively conducted. Typical stitching algorithms are based on feature point-based image stitching. However,
conventional feature point-based image stitching methods have a problem that stitching results are intensely affected by feature
points. To solve this problem, deep learning-based image stitching technologies have recently been studied, but there are still many
problems when there are few overlapping areas between images or large parallax. In addition, there is a limit to complete
supervised learning because labeled ground-truth panorama images cannot be obtained in a real environment. Therefore, we
produced three fisheye images with different camera centers and corresponding ground truth image through carla simulator that is
widely used in the autonomous driving field. We propose image stitching model that creates a 360° panorama image with the
produced fisheye image. The final experimental results are virtual datasets configured similar to the actual environment, verifying
stitching results that are strong against various environments and large parallax.

Keyword : 360-panorama, Fisheye, Stitching, Carla simulator
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E 1B QAT 9 el 24202, 04)0 IE FTH 2
Table 1. Quantitative results according to the distance (0.2, 0.4) between the Ground-truth image and the input images

Distance (0.2) Distance (0.4)
(PSNR/SSIM) (PSNR/SSIM)
L1 L1+SSIM PL1+SSIM L1 L1+SSIM PL1+SSIM
32.56/0.8591 32.33/0.8713 31.07/0.8442 32.76/0.8567 32.62/0.8763 30.91/0.8554
L1, SSIM &E EF ARt Aol 88 AS &+ E 2. HE QAT o HAlo| 72((0.2, 0.4)01| IHE £ X 0[0|X| HA
) ) |
o) sl &= G722 9A3 x| 8k<Fo] o <
e IR RESE LAAFTE AT A=sel of Table 2. No-Reference Image Quality Assessment results according
Y7] wjZo] F FZ(No-Reference) ©]F| A JA+ H 71l to the distance (0.2, 0.4) between the Ground-truth image and the
NIQE®” (Natural Image Quality Evaluator), MetalQA"** input images
(Meta-learning for No-Reference Image Quality Assess- APAP Ours
ment) S o] &3] APAP!'ISLY] A A vy HILE 59T Distance 0.2 04 0.2 04
T 204 3ol & % 9l=o] APAPY] 9|3+ 2E] Az} o NIQE 8.01 8.897 573 5.506
= Metal 0.32 0.31 0.41 0.43
AR $ele) mue] 2E3 Az 94 Fdo o ¥ elaloA
Input images L1+ SSIM PL1+ SSIM Ground Truth

Input images L1+ SSIM PL1+SSIM { Ground Truth

(b)

T2 0. SHekro| WE AN 21 (a) ME a4 o H2((0.2). (b) AT IS4 L e HE|(04)
Fig. 9. Qualitative results according to the objective function and distance. (a) The distance (0.2) between the GT image and the input images.
(b) The distance (0.4) between the GT image and the input images
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Case 2

Case 3 Case 4
T2 10. AE[Z0| MIHEH At
Fig. 10. Cases of stitching failure

APAP Ours Ground Truth
T2l 11, O|0fx| AE[& ZAS| A[ZA H|u
Fig. 11. Visual comparison of the image stitching quality
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