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Why do good recognition systems go bad?

ÅE.g. WƘȅ ƛǎƴΩǘ ƻǳǊ .ŀƎ ƻŦ ²ƻǊŘǎ ŎƭŀǎǎƛŦƛŜǊ ŀǘ фл҈ 
instead of 70%?

ÅTraining Data

ïHuge issue, but not necessarily a variable you can 
manipulate.

ÅRepresentation

ïAre the local features themselves lossy? 

ï²Ƙŀǘ ŀōƻǳǘ ŦŜŀǘǳǊŜ ǉǳŀƴǘƛȊŀǘƛƻƴΚ ¢ƘŀǘΩǎ ±9w¸ lossy.

ÅLearning method

ïtǊƻōŀōƭȅ ƴƻǘ ǎǳŎƘ ŀ ōƛƎ ƛǎǎǳŜΣ ǳƴƭŜǎǎ ȅƻǳΩǊŜ ƭŜŀǊƴƛƴƎ 
the representation (e.g. deep learning).
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Scene Categorization
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15 Scene Recognition Rate



How many object categories are there?

Biederman 1987
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397 Well-sampled Categories



?

άDƻƻŘ ǿƻǊƪŜǊέ 
Accuracy

98%         90%              68%

Evaluating Human Scene Classification





Scene category Most confusing categories

Inn  (0%)

Bayou  (0%)

Basilica  (0%)

Restaurant patio (44%)

River (67%)

Cathedral(29%)

Chalet (19%)

Coast (8%)

Courthouse (21%)



Conclusion: humans can do it

ÅThe SUN database is reasonably consistent 
and differentiable -- even with a huge number 
of very specific categories, humans get it right 
2/3rds of the time with no training.

ÅWe also have a good benchmark for 
computational methods.

How do we classify scenes?



How do we classify scenes?

Different objects, different spatial layout
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Which are the important elements?

Similar objects, and similar spatial layout
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Different lighting, different materials, different ñstuffò



Scene emergent features

Suggestive edges and junctions Simple geometric forms

Blobs Textures
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άwŜŎƻƎƴƛǘƛƻƴ Ǿƛŀ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ŀǊŜ ƴƻǘ ǘƘƻǎŜ ƻŦ ƛƴŘƛǾƛŘǳŀƭ ƻōƧŜŎǘǎ ōǳǘ άŜƳŜǊƎŜέ ŀǎ 
ƻōƧŜŎǘǎ ŀǊŜ ōǊƻǳƎƘǘ ƛƴǘƻ ǊŜƭŀǘƛƻƴ ǘƻ ŜŀŎƘ ƻǘƘŜǊ ǘƻ ŦƻǊƳ ŀ ǎŎŜƴŜΦέ ςBiederman81



Global Image Descriptors

ÅTiny images (Torralba et al, 2008)

ÅColor histograms

ÅSelf-similarity (Shechtmanand Irani, 2007)

ÅGeometric class layout (Hoiemet al, 2005)

ÅGeometry-specific histograms (Lalondeet al, 2007)

ÅDense and Sparse SIFT histograms

ÅBerkeley texton histograms (Martin et al, 2001)

ÅHoG 2x2 spatial pyramids

ÅGist scene descriptor (Oliva and Torralba, 2008)

Texture
Features



Global Texture Descriptors

Sivic et. al., ICCV 2005
Fei-Fei and Perona, CVPR 2005

Bag of words Spatially organized textures

Non localized textons

S. Lazebnik, et al, CVPR 2006

Walker, Malik. Vision Research 2004 Χ

M. Gorkani, R. Picard, ICPR 1994
A. Oliva, A. Torralba, IJCV 2001

Χ
R. Datta, D. Joshi, J. Li, and J. Z. Wang, Image Retrieval: Ideas, Influences, and Trends of the New Age, ACM Computing 
Surveys, vol. 40, no. 2, pp. 5:1-60, 2008.



Gist descriptor

8   orientations

4   scales

x 16 bins

512   dimensions

ÅApply oriented Gabor filters

over different scales

ÅAverage filter energy

in each bin

Similar to SIFT (Lowe 1999) applied to the entire image
M. Gorkani, R. Picard, ICPR 1994; Walker, Malik. Vision Research 2004;  Vogel et al. 2004;

Fei-Fei and Perona, CVPR 2005; S. Lazebnik, et al, CVPR 2006; é

Oliva and Torralba, 2001


