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ABSTRACT
Fine-grained grocery product recognition via camera is a challeng-
ing task to identify the visually similar products with subtle dif-
ferences by using single-shot training examples. To address this
issue, we present a novel hybrid classification approach that com-
bines feature-based matching and one-shot deep learning with a
coarse-to-fine strategy.The candidate regions of product instances
are first detected and coarsely labeled by recurring features in prod-
uct images without any training. Then, attention maps are gener-
ated to guide the classifier to focus on fine discriminative details
by magnifying the influences of the features in the candidate re-
gions of interest (ROI) and suppressing the interferences of the fea-
tures outside, improving the accuracy of fine-grained grocery prod-
ucts recognition effectively. Our framework also performs a good
adaptability which allows existing classifier to be refined without
retraining for new coming product classes. As an additional contri-
bution, we collect a new grocery product database with 102 classes
from 2 stores. Extensive experiments demonstrate that our approach
outperforms the state-of-the-art methods.
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Figure 1: Illustration of fine-grained grocery product recog-
nition, which can detect and recognize grocery products cap-
tured via mobile devices by using one-shot learning.

1 INTRODUCTION
The rapid growth of mobile devices equipped with high quality
cameras enables an associated increase of visual recognition appli-
cations in daily life. The detection and recognition of grocery prod-
ucts by smart mobile devices has recently gained increasing inter-
est in intellectualized store scenario, shown as Figure 1. The appli-
cations include automatic shopping, self-assisted shopping, prod-
uct tracking, and real-time management of inventory [6, 16, 39].
AmazonGo is a typical application of automatic shopping, which is
an unmanned supermarket and is regarded as a retail prototype of
futuristic grocery stores [3]. Under intellectualized store scenario,
there usually is only one product photo for each product instance
in the SKU product database. Therefore, grocery product recogni-
tion issue can be regarded as one-shot learning due to the limited
training data.

Fine-grained object recognition refers to recognizing the subor-
dinate category of an observed object. Most of the existing works
aim to build a generalized framework for fine-grained object recog-
nition tasks, such as identifying animals [17, 24]) and plant species
[4, 12]. As a special case of fine-grained object recognition, fine-
grained grocery product recognition [18, 23] is to recognize sub-
ordinate categories of retail products, which is a challenging task
due to intra-class variance and inter-class similarity [23, 43].

Grocery products are hard to be recognized since many prod-
ucts are visually similar in terms of shape, color, texture, and met-
ric size [6], e.g., same products with different flavorsmay only have
minor differences of packaging details. Another peculiarity of gro-
cery product recognition in retail scenarios is that training data
is not acquired in real environments but in ideal conditions [16].
The images of product instances in real environments are quite
different from products, due to the changes in scale, pose, view-
point, lighting conditions and occlusion [18]. Thus, the classifica-
tion framework for grocery products should be able to differentiate
subtle details in appearance of products.


