Fusing shape and appearance information for object category detection
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Basic Approach

We build on our shape based Boundary Fragment Model from ECCV 2006.

Test image

Detection is shown here.

Edge detection

All matched boundary fragments
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Detection

Backprojected maxima

The central question is:

Centroid voting (of a subset)

How should different feature types (appearance and shape) be
combined in a centroid based category detector?

The selective features Model (SF)
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The combined Model (CM)
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Learning Stage 1
Region based Model (RM)
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Combining the confidences of
each Hough voting space.
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.. a specific weight for the influence of that feature type

.. a feature type (e.g. shape) .. the number of weak detectors

... the set of all used feature types ... the probability of a weak detector /1 matching for class ¢

Our codebook model based on regions (RM)
Alphabet entries based on regions
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Results

RPC-equal error rate on the UIUC cars-side

Method || RM [ CM | SF || BFM | Fergus il 03 | Leibe eral 04 | Amores eral 05 | Shotton eral

05 |
J

RPCEER ][ 105 [ 62 [ 7.0 [| 150 | 115 I 9.0 I 10.0 I 72
RPC-equal error rate on the Caltech dataset (detection)

Cat. RM | CM | SF ]| BFM | Leibe e al. 0% | Shotton ef al. 05
Cars-rear 29 100 ] 05 23 6.1
Airplane 225 [[42 [ 134 || 74 - -

Motorbikes || 40 [/ 2.0 [ 3.7 14 6.0 7.6
Faces 24 10 32 3.6 - 6.0
ROC-equal error rate on the Caltech dataset (classification)

Cat. RM | CM | SF |[ BEM | Fergus eral. 03 | BarHillel er al. 05 | Zhang et al. 05
Cars-rear 1.7 05 [ 05 0.5 9.7 2.3 -
Airplane 10.8 2.9 7.1 2.6 7.0 10.3 5.6

Motorbikes 0.0 0.0 | 23 3.2 6.7 6.7 5.0

Faces 0.7 03 | 07 1.9 3.6 7.9 0.3

Detection examples boundaries appearance
matching
weak detectors
Detection )
examples with E *
CM

Showing both
Hough Spaces

The first 10 weak detectors learnt by the SF model for UIUC cars-side and the Caltech dataset
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