Robotic positioning and orientation based on object detection through
image recognition using deep convolutional neural networks
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This report presents an approach for robots
positioning and orientation, based on image
recognition using deep neural networks (DNN)
architectures. In 2012, the power of deep
learning (DL) has been effectively demonstrated
to the world, mainly through to the DNN
architectures. In this context image recognition
have been considerably improved with the use
of deep convolutional neural networks (CNN)
[1], which were specifically developed to this
aim. Accuracy in evaluating robot position is a
critical feature in autonomous and teleoperated
robotics and focus of many investigations.
Global positioning systems (GPS) may be used
for this task, however in some inhospitable
places or indoor operations, it may not work.
Until today, efforts have been done to overcome
this difficulty using electronic sensors and
image recognition [2, 3]. The proposed
approach is intended to be wused in
environments, in which some objects (i.e.,
symbols, plates, doors, stairs, windows, views,
etc) can be recognized and their dimensions and
positions are well known. Some CNN based
architectures, such as R-CNN [5] and their
variants may be used to detect objects. Figure 1
shows a schematic diagram of the R-CNN
approach.
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Figure 1. R-CNN approach

The R-CNN architecture starts searching for
candidate regions (bounding-boxes) that may
contain possible objects and subsequently apply
CNN to each bounding-box for evaluating the
probability of containing an object, returning the
bounding-boxes positions and dimensions
together with objects probabilities. The distance
from an object to the camera is evaluated by
estimating its dimension relative to the scene.

With obtained distances to at least 2 objects, a
triangularization algorithm may be used to
calculate the robot’s position. Figure 2
illustrates the proposed approach.
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Figure 2. Positioning system approach

This work is in the very beginning and is
supposed to be applied to improve the
positioning system of a recently developed
robot for radiological measurements, in which
the positioning system is, at moment, quite
simple and imprecise [5].
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