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Mobile Visual Search Applications

Landmarks .
Media covers

~ Movie Posters (CD, DVD, Books)

MOBILE PHONE
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Landmark Recognition




Media Cover Recognition
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Outline

* Survey of computer vision data sets
 Limitations of existing data sets

» Stanford Mobile Visual Search Data Set
- Pairwise Image Matching Results
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Survey of existing data sets
« Zurich Buildings
— 201 buildings

« Oxford Buildings

— 11 landmarks

- INRIA Holidays

— 500 outdoor locations

* University of Kentucky
— 2550 different objects

- Image Net
— > 1 million categories
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Zurich Buildings

Mild illumination changes
Mild perspective changes
Simple approaches like color histograms work

Easy Data Set with ~100% accuracy
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Oxford Buildings

Very few landmarks (11)

Different facades of the same building carry
the same label
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INRIA Holidays

Mild illumination changes

Non-rigid objects in outdoor scenes (fire,
sunsets, animals)
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University of Kentucky

Mild illumination changes

No foreground / background clutter
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Image Nets

Many object categories

Non-rigid objects (animals)

More suitable for classification experiments
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Comparison of Data Sets

Desirable traits for testing

mobile visual search algorithms

A

\

Data Database | Query | Classes | Rigid | Lighting | Clutter | Perspective | Camera

Set (#) (#) (#) Phone
ZuBuD 1005 115 200 Vv - v v -
Oxford 5062 55 17 vV Vv v v _
INRIA 1491 500 500 - — v v _
10200 2550 2550 vV — — v _
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CDs

DVDs

Books

Landmarks

SMVS Examples
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SMVS Examples
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Summary of SMVS Images

Category Database | Queryv
CD 100 400
DVD 100 400
Books 100 400
Video Clips 100 400
Landmarks 500 500
Business Cards 100 400
Text documents 100 400
Paintings 100 400

Camera phones used to capture query images:
Nokia (N900, 5800, N97, E63, N86), Apple iPhone 4,
Palm Pre, Motorola Droid, LG 300
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Pairwise Image Matching

Robust local features
Distance ratio test
RANSAC with affine model
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Pairwise Image Matching Results

Image Match Accuracy (%)
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Conclusions

* Survey of popular computer vision data sets
» Existing data sets are limited
 New SMVS data set

— Specific to mobile visual search applications

— 8 different categories of objects

— Many labeled database and query pairs

— Query images taken by different camera phones

« Stimulate further research in MVS
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Questions



SMVS Data Set

« Good ground truth images

- Query images with a wide range of camera
phones

» Widely varying lighting conditions

« Captures typical perspective variations,
foreground/background clutter

 Eight different categories (buildings, books, CDs,
DVDs, text documents)

* Rigid objects
* Bounding box information in query images
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