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A Systematic Investigation on end-to-end Deep
Recognition of Grocery Products in the Wild

INTRODUCTION
Automatic recognition of products on grocery shelf images is a new and attractive topic in computer vision and machine learning since, it can be
exploited in different application areas. This paper introduces a pure end-to-end classification to make the task ready to be exploited on data
acquired in different contexts and without any constraint. The proposed pipeline takes as input a raw image containing grocery products
(acquired in the wild from the market shelves with multiple products in the scene even under occlusions and viewpoint changes) and gives as
output the product class. Along with the manuscript, a systematic investigation of different CNN architectures is proposed. The architectures are
based on convolutional neural networks for addressing the product recognition task exploiting the proposed pipeline on the huge challenging
dataset in [1].

DATASET
The dataset contains natural images of raw and refrigerated grocery items (fruits, vegetables, and packages). The dataset consists of 5125 images 
of raw grocery items, from 81 classes, where the number of images in each class ranges from 30 to 138. It has a hierarchical structure: it takes 
into account three categories of items: fruits, packaged food and drinks, and vegetables. Each of these three category items contains 19, 9, and 
15 coarse classes respectively. Some of the coarse classes have subcategories that lead to their fine classes.

RESULTS
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CONCLUSIONS

Gathered classification results were very encouraging and largely outperformed previous
approaches on the same dataset. This could be a useful step towards the implementation of
an accurate classification system able to supply support in different assistive applications.
Future works will explore other deep learning models.
Besides, we are being collecting new images in order to extend the dataset, making it even
more suitable to be exploited for modern machine learning approaches.

METHOD
4 families of CNN architectures have been investigate:
ResNet [2], DenseNet [3], SENet [4] and EfficientNet [5].

Architectures that achieved at least an accuracy score of 85%
were considered for final classification and are reported in
the experimental results section.
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