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[Abstract]

Recently, 360° panorama generation using multiple camera images has been widely adopted in autonomous
driving and video surveillance systems. However, when detailed observation of a specific region is required,
zooming into a low-resolution panorama generated for real-time processing significantly degrades image
quality. This paper proposes an inverse homography-based selective high-resolution Region of Interest (ROI)
reconstruction method. The proposed method tracks a user-selected ROI via inverse homography to choose
two original 4K images, and reuses the low-resolution homography by applying only a scale transformation.
The high-resolution ROI is reconstructed by warping only the coordinates of the final crop region when
stitching the two images, a process performed only upon user selection so that it does not burden the real-time
main pipeline. Experimental results show that the proposed method reduces computational cost while

improving the visual quality of zoomed regions and maintaining real-time performance.

» Key words: Surround View Panorama, Inverse Homography, Region of Interest(ROI),
High-Resolution Reconstruction, Image Stitching, Homography Scaling
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I. Introduction
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II. Preliminaries

1. Related works

1.1 Surround-View Panorama Generation
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Fig. 1.

Examples of a 360° surround—-view panorama generated from a public dataset[1].
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1.2 Image Stitching and Homography Estimation
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1.3 ROI-Based Selection Processing
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III. The Proposed Scheme

1. System Overview
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Fig. 2. Overall pipeline of the proposed method.
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2. ROI Localization via Inverse Homography

2 =20 oigoR sk Alasle ojl the] oz}
7t #ollA @2 wjdElo] 360" mpatubs dsts], &
2o 193} 6 Floflet gARe ME AEER] ohech

2.1 Inverse Homography Mapping

iR Fjujate] MSIAE Al FEE wheatol e
Wielsle sRodmE  Heb Sfw, gue A
pi = (-rp yp 1>T1_]:_ E’H"—E}U}}\o]—q 73 q: (M$U$1>T§‘ q
=1} o] AVSE.

q= Hp;

AFRAPZE Aafate  mhwaiuptola  ROIQ EA]
q. = (u,0,,1)" 5 MEsIA, o] 477t 7} 7ije} 5w 7

Aole] AdEg ol&st ¥ A FmE FARISITE
pi=H 'q, i=1,2,..,6

oPIN pi = (af, ¥, D'
dlet ez HEd Aoy,

N B4 ) 7t

AR of 2z ofsh 4

Wolof o fol $8 HES Prh

2.2 Target Image Pair Selection
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3. High-Resolution ROI Reconstruction
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IV. Experimental Results

1. Experimental Setup and Dataset
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2. Image Quality Results
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Table 1. Quantitative comparison of image quality
(Baseline vs. Proposed, against GT)
Method PSNR (dB) SSIM
Baseline 27.63 0.8632
Proposed 46.16 0.9951
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2.2 Qualitative Results
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Fig. 3. Qualitative comparison between the baseline and
the proposed method.
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3. Computational Cost Analysis
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Table 2. Ablation study on processing time
Method Stitched Processing Time
Images Area (ms)
Previous 6 7604%3231 182.82
Pair Selection 2 4877%2564 96.24
ROI-Restricted 6 1920x1080 11.15
Proposed 2 1920%x1080 6.31
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V. Conclusion
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