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The proposed internship is in the field of computer vision, pattern recognition, and machine learning and
it more specifically focuses on image classification. Image recognition has been intensively studied in both
academia and industry and a large variety of methods exist that aim at building compact, precise, and trans-
ferable representation from which classification may be performed accurately.

While Deep Learning has popularized the idea that deep neural architectures may automatically build rel-
evant and informative representations from raw data, alternative works show the interest of representation
based on image parts that are learned from training data. In such works, a vocabulary of latent parts is learned
per category before building an image representation based on the occurrence of certain parts (without any
extra labels). It can be viewed as an Embedding of features, where features are rather high level and more
related to the presence or absence of specific parts.

Several work focused on learning part-like representations for image classification [1], [2]. These methods
showed superior performance in the cases of complex problems, such as fine-grained classification or few shot
learning. Similarly, our model is based on matching image regions to part representations with an iterative
soft-assignment algorithm [4], [3], see figure. These works showed the importance of part-based representa-
tions to better describe images and discriminate similar classes. Following these approaches, the goal of this
internship is to continue the ongoing work on the translation of the part learning process into a new deep CNN
architecture that can address the current limitations of part-based methods and allow end-to-end training at
larger scale.

Several directions will be studied towards such a translation.
- First, we should adapt the standard convolutional architecture to allow for operations, such as: learning

features to represent image regions, learning discriminative parts, representing an image based on the parts
(encoding), and finally, learning a task-dependent function (e.g. a classifier).

- Second, a set of constraints should be applied to the architecture to introduce the specificities of parts as in
our previous models [4], e.g. orthogonality between layers weights to build parts that are different one from
another, spatial competition through NMS (non-maximal suppression), and sparsity constraints on activations
to satisfy matching constraints between regions and parts.

- Third, we would like to further improve the parts capabilities, by creating hierarchical parts and by learning
them in an unsupervised fashion [3].

Contact: ronan.sicre@lis-lab.fr
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