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Lots share them

Countless take 
photos

Some geo-tag 
them

Many contain 
mountains

A potential gold 
mine!

Millions walk in the 
environment every day

Introduction



How could we use photos from the countryside?

·Footpath and terrain erosion monitoring on a macro and 

micro scale

·Regularly monitor snow falls and glacier coverage

·Flora monitoring, e.g. time of year, abundance and at what 

altitude distinctive floral species bloom. Reveal effects of 

climate change

·Etc...
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What about, if we can estimate a photoôs framing and 

orientation, would this help us to understand some content?

OK, we might know ówhereô and ówhenô photos were 

taken but how can we guess whatôs in them?
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Cartography

Digital terrain models Visualisation/ Interfacing

Wikimapia
GeoNames

Geo-referenced Databases

Camera calibration

Computer Graphics

Image and signal processing

Earth imagery/GIS

Multi -disciplinary
problem

Introduction

Internet Community image pools



·Introduction

·Gathering and calibrating visual data

·Creating content

·Visualizing content

·Other Applications

·Ideas for the future



·Explosive growth freely-available Geo-referenced images

·GPS smart-phones, GPS loggers and GPS cameras common

·Increasing mobile computing power, higher data storage and 

reduced cost of smart-phones

·Free, high-quality 3D data for entire world (90m)

Gathering and calibrating visual data
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43,000geo-referenced 

photos in Trentino-

Altoadige first 18 months

4,000new geo-referenced 

photos  every month in 

Trentino !
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Gathering and calibrating visual data

What about, if we can estimate a photoôs framing and 

orientation, would this help us to understand some content?
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Gathering and calibrating visual data

ÅGenerate a synthetic 360panorama around location

ÅLook for a best match

Our approach to photo óregistrationô



Rendering 

ÅRay tracing algorithm specialized for DTM rendering

ÅSingle DTM patch at a time (to save memory)

ÅMax distance depends on observer altitude

ÅRays are óbentô to compensate for Earth curvatureand 

atmospheric refraction

Gathering and calibrating visual data


