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Bag-of-Features (BoF) is an orderless distribution of local image features sampled from an image

The representations are compared using χ 2 distance Channels can be combined to improve the accuracy Classification with non-linear Support Vector Machines Learning Representations for Visual Object Class Recognition M. Marszałek, C. Schmid Through extensive search [Bosch'07] By extending the C-SVM objective function [Varma'07] We learn linear distance combinations instead Our approach can still be viewed as learning a kernel We exploit the kernel trick (it's more than linear combination of kernels) No kernel parameters are set by hand, everything is learned Optimization task is more difficult Learning Representations for Visual Object Class Recognition M. Marszałek, C. Schmid Our approach: large number of channels In our approach images are represented with several BoFs, where each BoF is assigned to a cell of a spatial grid We combine various methods for sampling the image, describing the local content and organizing BoFs spatially With few samplers, descriptors and spatial grids we can generate tens of possible representations that we call "channels" Useful channels can be found on per-class basis by running a multi-goal genetic algorithm Learning Representations for Visual Object Class Recognition M. Marszałek, C. Schmid Overview of the processing chain Image is sampled Regions are locally described with feature vectors Features are quantized (assigned to a vocabulary word) and spatially ordered (assigned to a grid cell) Various channels are combined in the kernel Image is classified with an SVM Learning Representations for Visual Object Class Recognition M. Marszałek, C. Schmid Image → Sampler × Local descriptor × Spatial grid ⇒ Fusion → Classification
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Spatial pyramid

Lazebnik, Schmid and Ponce [CVPR'06] Spatial grids allow for locally orderless description They can be viewed as an extension to Bag-of-Features yramid match kernel:
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(3) nd the pyramid match kere mid match kernel works ntation. It allows for prens of features in a highut discards all spatial inan "orthogonal" approach: 

Figure 1 .

 1 Figure 1. Toy example of constructing a three-level pyramid. The image has three feature types, indicated by circles, diamonds, and crosses. At the top, we subdivide the image at three different levels of resolution. Next, for each level of resolution and each channel, we count the features that fall in each spatial bin. Finally, we weight each spatial histogram according to eq. (3).

Spatial organization

Support Vector Machines

We use non-linear Support Vector Machines

The decision function has the following form

We propose a multichannel extended Gaussian kernel 
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