
TEAM

TITLE

CONTACT

CLIENT

MEMBERS

POWERED BY

SPONSORS

OpenIMAJ
Intelligent Multimedia Analysis In Java

Identifying the Geographic Location of an Image with a 
Multimodal Probability Density Function

MEDIAEVAL 2013
Placing: Geo-coordinate Prediction 

for Social Multimedia

SOTON-WAIS
(University of Southampton)

jamie davies, Jonathon Hare, Sina Samangooei,
John Preston, Neha Jain, David Dupplaw, PAul Lewis

Jonathon Hare
JSH2@ECS.SOTON.AC.UK

MEAN-SHIFT is 
used to estimate 
the most probable 
location from the 
kernel density 
estimate of the 
pdf
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Images

Any collision in 
a hash table 
results in graph 
edges between 
the colliding 
images

Looks up the vertex 
corresponding to the 

query & returns the 
connected vertices 

ordered by edge weight

Feature #1

Feature #2

Feature #3

OVERALL Approach

VISUAL FEATURES

LSH-SIFT: High Precision/Low 
RECALL SEARCH

PQ-CEDD: LOW Precision/HIGH 
RECALL SEARCH

METADATA FEATURES
Location Prior

Tags

Geonames Boosting

RESULTS

Run Configurations
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CEDD FEATURES 

Product 
quantisation

2

18 Products 
with 256 
clusters each

Search Engine

Asymmetric distance 
computation;  closest 
100 images retrieved 

In Memory 
INDEX

26 Bytes / IMAGE 
(18 for the 
feature)

describes colour and 
texture; 144 dimensions

Feature

[1,255,2,…]

[9,241,0,…]

[99,127,88,…]3
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DISK Based 
INDEX

Feature

[101,1,28,…]

[121,30,58,…]

[2,221,0,…]3
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ID

raw features 
used for the 
query

Run PRIOR TAGS PQ-CEDD SIFT-LSH
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✔ ✔ ✔

4*
5

✔

GEONAMES

✔ ✔ ✔

✔ ✔

✔ ✔ ✔

✔ ✔ ✔ ✔ ✔

Matching 
Features provide 

sets of 
<Lat,LNG> pairs 

which can be 
seen as discrete 
samples drawn 
from a pdf over 

the earth's 
surface

A prior 
feature was 
constructed 
based on 
where photos 
are most 
likely to be 
taken

Each tag is treated as a 
separate feature and 
produces a set of likely 
locations. All tags are 
considered as they give 
some hint, even if they 
are not related to a 
geographical place - the 
worsT case is that they 
look like the prior.

TAG#1

TAG#2

Normalisation
All features are forced into producing exactly 
1000 <Lat,LNG> pairs by sub/super sampling. 
this gives each feature an equal weight. 
Sampling is uniform for the prior and tags 
features, but based on the score returned by 
the search engine for the visual features.

Tags features that matched a genomes place or 
alternate place name had their number of 
samples doubled to 2000, effectively 
increasing their power.

1 2 3 4 5
No. est. within 1km 20.6% 0.3% 23.2% 26.2% 23.7%
No. est. within 10km 31.5% 0.6% 37.7% 40.9% 38.5%
No. est. within 100km 36.1% 0.1% 43.8% 47.4% 44.2%
No. est. within 500km 42.0% 3.5% 51.0% 53.5% 49.9%
No. est. within 1000km 47.2% 7.4% 56.7% 58.4% 54.5%
Median error in km 1352 6898 451 254 540
Linear correlation of 
error

0.16 0.06 0.37 0.37 0.04

* Run 4 uses a larger dataset of GEOTAGGED flickr images crawled 
independently. All images from the set of users from the query images 
were removed from this dataset to keep to the spirit of the task.

Run


