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License plate localization using CNN-based
numerical coordinate regression
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Abstract. In this work, we tackle the problem of vehicle license plate
localization in traffic images. Instead of modeling the appearance of the
license plate, and inspired by recent advances in human pose estimation,
we propose to use a CNN-based model trained to infer the numerical
location of the four corners that deﬁne the limits of the license plate.
Coordinate regression by means of di↵erentiable spatial to numerical
transform (DSNT) layer [1] is used as a trade-o↵ between speed and
accuracy. Preliminary results support the proposed methodology.
Keywords: License Plate Detection · CNNs · numerical coordinate regression.
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Introduction

Car license plate (LP) detection analyses an image to provide potential LP
bounding boxes. It is the ﬁrst stage of most of the LP recognition systems and it
can be also used to accurately estimate relative distance and speed [2]. Although
a considerable number of works have been proposed [3], accurate LP localization in the wild from arbitrary viewpoints, with partial occlusions and multiple
instances remains as a challenging problem. Most of the existing approaches
are focused on learning the appearance of the LP using features such as edges,
color and texture. Other works pose the problem as a character detection task.
These approaches are prone to errors when extreme viewpoints or occlusions are
present. We tackle the LP localization problem as a keypoint detection problem, modeling the appearance of the four external corners using a CNN-model
adapted to perform coordinate regression by adding a di↵erentiable spatial to
numerical transform (DSNT) layer as proposed in [1] for human pose estimation.
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System Description and Results

A ResNet50 [4] model pre-trained with Imagenet [5] dataset is used. A DSNT
layer is attached instead of the last 2 layers which allows a fully di↵erentiable
and spatially generalizable coordinate regression architecture[1]. We manage the
assumption that only one LP is relevant at each iteration (the closest one), so the
number of keypoints is four, representing the upper-left, upper-right, lower-right
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and lower-left corners of the LP. Although the DSNT layer does not contain
trainable parameters, the whole architecture is ﬁne-tuned using our own dataset
composed of 379 images of di↵erent vehicles approaching a parking entry. The
input images size is 640⇥480 pixels. The standard heatmap size before the DSNT
layer is 20 ⇥ 15 pixels. The stride and dilation factors of last and second-to-last
layers of the ResNet50 model are adapted to provide a heatmap of 80⇥60 pixels,
which increases the localization accuracy. Preliminary results are depicted in
Fig. 1. Localization accuracy is lower than 2 pixels on average. As future works,
further results will be obtained using larger datasets.

Fig. 1. Upper row: detected LP corners. Lower row: heatmaps for the four corners.
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