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Problem 

Overview01



The Current Oblique Image Visualization in Omnibase

3

01 Problem Overview

flight lines
(adopted from Omnibase)​

https://www.geodelta.com/en/software/omnibase
https://www.geodelta.com/en/software/omnibase


Definition of Dynamic Image Stitching
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01 Problem Overview

Continuous transition from one 

image to another 
(adopted from: Xmap )

Why NOT Just Stitching 

them ALL?

https://xmap.geoxphere.com/apps/oblique


Existing Image Stitching Software

01 Problem Overview

• Slow

• Not Reductive

• Not keep the straight lines



Goals to achieve! 6

01 Problem Statement

Seamless Smooth Measurable

(adopted from Wang et al,(2020))​ (adopted from Google Map)​ (adopted from Omnibase)​

https://doi.org/10.1007/s00530-020-00651-y
https://www.google.nl/maps
https://www.geodelta.com/en/software/omnibase
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Methodology

& Definitions02



Types of Image Stitching Techniques
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01 Problem Overview

(adopted from AutoStitch)​
(adopted from Ke.com)​

02 Methodology & Definitions

https://mattabrown.github.io/autostitch.html
https://sh.zu.ke.com/zufang
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Image Stitching: combine images 

together

Image Warp: digitally 

manipulating an image

Image Morphing: smooth transition 

between images.

02 Methodology & Definitions
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What kind of warp to do？

Projective (homography) transformation:

A general transformation from 

one plane to the other

02 Methodology & Definitions

(adopted from: Wikipedia )

https://en.wikipedia.org/wiki/Image_warping
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02 Methodology & Definitions

Feature points - Tie points
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02 Methodology & Definitions
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Interpolation?

RMSE

Calculation

02 Methodology & Definitions



Initial Result by Simply Overlay the Warped Image

02 Methodology & Definitions
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Can oblique aerial image really be modelled by a 

single homography matrix？

• Duplicated objects

• Broken rooftop…

02 Methodology & Definitions
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Can oblique aerial image really be modelled by a 

single homography matrix？

02 Methodology & Definitions
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Optimal Seam ： Avoid Going to the “Rooftops”

• Protect the objects 

we want to measure 

or view

• Reduce the error 

caused by elevation 

changes

• Hide the seam

02 Methodology & Definitions
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02 Methodology & Definitions
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03 Progress by Periods

image 4image 1 image 2 image 3 image 2 image 3image 0 image 1 image 2

Tright

Tlef

t

02 Methodology & Definitions

How to make it dynamic: The Switch Frame



02 Methodology & Definitions
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Results 03



03 Results- Stitching in Different Scenarios

Spatial 

Relation

Intersection 

rate
62.3%

RMSE 15.82



03 Results- Stitching in Different Scenarios

Spatial 

Relation

Intersection 

rate
19.1%

RMSE 63.32



03 Results- Stitching in Different Scenarios

Spatial 

Relation

Intersection 

rate
50.9%

RMSE 26.28



03 Results- Stitching in Different Scenarios

Spatial 

Relation

Intersection 

rate
33.3%

RMSE 86.91
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03 Result - Robustness
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03 Results-Seam Optimization

With Optimal Seam Without Optimal Seam 
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03 Results-Seam Optimization
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03 Results- Runtime Optimization
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03 Results- Demo Show

Demo- Dynamic Switch 
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03 Results- Demo Show

Demo- Image Morphing 



Goals achieved! 32

01 Problem Statement

Seamless Smooth Measurable
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Limitation &

Suggestions
04
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04 Limitations & Suggestions - Limitations

Limited Image Stitching Hard Transition

(adopted from Omnibase)​

https://www.geodelta.com/en/software/omnibase
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04 Limitations & Suggestions - Suggestions for future

Multi-Image Stitching Soft Transition Integrate with Omnibase 

for Measurement

(adopted from Omnibase)​
(adopted from Omnibase)​

https://www.geodelta.com/en/software/omnibase
https://www.geodelta.com/en/software/omnibase


Thanks for your attention!
Seamless Oblique Image Mosaics for Aerial Visualization

Master of Geomatics | Xiaoluo Gong
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