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The scope of this research comprises the study and implementation of two machine
learning algorithms on a computer vision system for the simultaneous detection of mul—
tiple carrier trays on an omnidirectional transporting robot. The integration of the
visual system to the robotic mechanism aims to increase its level of automation by
providing valuable information regarding the effective detection of trays under par —
tial occlusion, their corresponding positions over the motion range of the structure
and a comprehensive visual interface useful for suitable operation.

The two machine—learning algorithms considered in this work include the Support Vec—
tor Machines classification method based on the BRISK descriptors extracted from a re—
gion of interest within an image and a simplified convolutional neural network method
known as YOLO (You Only Look Once) run on a full-size input image. Both approaches pro
ved to be robust against the partial occlusion of tray images, when materials were po—
sitioned on top of their surface for transportation. Also, the use of custom markers
and LED arrays on the trays allowed the visual system to perform accurate detection re
gardless of the changes on the external lighting conditions.

A comparative analysis was carried out between both methods in terms of their perfor
mance on measuring the position of trays on the robotic mechanism, the time required
to process each frame in a video sequence and the occlusion patterns supported by the
software implementation.

The data results proved the feasibility of the implementation of the visual machine—
learning system as an innovative solution to detect multiple carrier trays on the ro —
bot under challenging image conditions, while preventing the installation of additio—
nal hardware on the carrier trays that may hinder the generation of smooth motion tra—

jectories of carrier trays on the mechanical system.
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