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Abstract

Assistive solutions for a better shopping experience can
improve the quality of life of people, in particular also of
visually impaired shoppers. We present a system that visu-
ally recognizes the fine-grained product classes of items on
a shopping list, in shelves images taken with a smartphone
in a grocery store. Our system consists of three compo-
nents: (a) We automatically recognize useful text on prod-
uct packaging, e.g., product name and brand, and build a
mapping of words to product classes based on the large-
scale GroceryProducts dataset. When the user populates
the shopping list, we automatically infer the product class
of each entered word. (b) We perform fine-grained product
class recognition when the user is facing a shelf. We dis-
cover discriminative patches on product packaging to dif-
ferentiate between visually similar product classes and to
increase the robustness against continuous changes in prod-
uct design. (c) We continuously improve the recognition ac-
curacy through active learning. Our experiments show the
robustness of the proposed method against cross-domain
challenges, and the scalability to an increasing number of
products with minimal re-training.

1. Introduction

Shopping, especially grocery shopping, is a frequent ac-
tivity in people’s life. Smart devices like smartphones and
smart glasses provide various opportunities for improving
shopping experience. Through applying advanced com-
puter vision tools to images taken with the user’s smart de-
vice, a better understanding of the user’s surrounding envi-
ronment in a store can be achieved. In this work, we focus
on the classification of products on shelves around the user
in a grocery store. Recognizing the products that the user
is facing can be used in recommending related products, re-
viewing prices, and assisting the user in navigating inside
an unfamiliar store. Assisted navigation in stores is essen-
tial for improving the autonomy and independence of the
visually impaired in performing their shopping activities.

When populating a shopping list, users frequently write
the names or the brands of products instead of their respec-
tive classes (e.g., Coca-Cola instead of soft drink). Since
our goal is to recognize the product classes, we need to map
product names/brands to their respective classes in a scal-
able and efficient manner with no supervision from the user.

To be applicable in real-world settings, a grocery prod-
uct recognition system needs to differentiate between a
large number of fine-grained product classes. Fine-grained
recognition in computer vision targets the problem of sub-
ordinate categorization, e.g., recognizing specific classes of
birds [28], cars [12], or flowers [20]. Fine-grained gro-
cery product recognition introduces additional challenges
to the general object recognition task. For instance, several
product classes are visually similar in the overall shape of
the product (e.g., water, juice, and oil-vinegar classes have
bottle-shaped products). Also, some product classes pos-
sess large variability in the shape of their products which is
hard to capture in a single model (e.g., cheese and bakery).

Several classification methods rely on the availability of
large datasets that cover the objects in various shapes, oc-
clusions, and orientations. The performance of such meth-
ods improves by increasing the number of training images
that are from the same distribution of the test images [25].
However, in real-world applications like in the domain of
robotics or assistive systems for the visually impaired, gath-
ering such datasets is a time-consuming task that does not
scale well. A product recognition system needs to be ro-
bust against cross-domain settings where test images are in
different conditions from the training images. Testing im-
ages come from different stores with different imaging con-
ditions resulting from the variability of prospect users and
imaging devices. An ideal system would need to be trained
once and used in multiple stores and scenarios.

In this paper, we address the problem of large-scale fine-
grained product recognition in cross-domain settings. The
designed method should satisfy the following requirements:

Scalability to a large number of product classes and prod-

uct instances; require no or minimum re-training when

adding new products to the dataset or changing the pack-
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