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Introduction

Our goal is to leverage novel deep learning technigues to construct an automated
system which detects, classifies, and determines the GPS location of road signs
using images captured from a road vehicle. Furthermore, we introduce a large-
scale dataset to serve as one of the very few benchmarks for US. traffic signs
recognition (TSR).
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Figure 1: The white color indicates predictions by our network, and
the green color refers to the manually labeled ground-truth.

Methodology

Our baseline system uses a heavily modified version of RetinaNet, a state-of-the-
art object detector using deep learning. To convert the detections from the
RetinaNet into specific sign locations, we train a neural network to distinguish
between detections belonging to different signs and use the Hungarian Algorithm
to match detections belonging to the same signs. In terms of dataset creation, we
adopted an open-source tool called labellmg to serve as an easy, yet a cross-
platform tool for data annotation.

Conclusions

Our best model currently achieves a 75th percentile mean average precision of
83% when performing sign detection and classification. The system scores an
average of 5.32 meters’ geospatial margin of error, which is particularly impressive
given that no depth information is fed into the deep network.

Potential Impacts and VTrans Benefits

Our research helps identify and localize road assets to assist with assessments and
maintenance plans. Additionally, we plan on our dataset reaching approximately
40K annotations by the end of our research. This will make it the largest dataset
available for TSR, and the first-ever dataset to feature object-related GPS
information, which will support future research VTrans may wish to perform in this
field.
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