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Abstract

Robots play an important role in today's society, because of their
impact on all aspects of human life, including healthcare, medical,
industrial, educational, logistics and many other aspects. As building robots
has become the focus of many institutions and companies for its great
benefits to improve standards of quality of life, the future economy of
developed countries has become closely linked to the world of robotics and
artificial intelligence; Robots have become a measure of the extent of the
development of these countries. Most robots are divided into two parts:
cloud-based robots and Autonomous robots.

The aim of this thesis is to design and build a Real-time Cloud
based service robot that contains several interactive systems enable the
robot to interact with humans, answer their questions and carry out the
tasks assigned to it in Real-time fashion. This thesis also aims to build an
open source and scalable robotic environment that contains a set of
hardware and software, therefore that it can be dealt with directly through
easy-to-use software frameworks.

In order to design and build this robotics system, it was necessary
to develop all the technological features of the robot (i.e. mechanics,
assemble phase, electronics, hardware, software). The software was written
in C#, Python 3.7, Arduino IDE, and SQL Server. The robotic system
depends in its work on a group of sub-systems; namely, ( Real-time Speech
Recognition sub-system, Real-time Local Positioning sub-system, Real-
time Face recognition sub-system, Real-time Face tracking sub-system,
Moving and control sub-system, Real-time Obstacles detection and
avoidance sub-system). These systems perform their work synchronously
with other systems in Real-time fashion, where these subsystems are
scheduled to achieve real-time principles using two task model (periodic
task model and sporadic task model). Each sub-system has its own
function, where “Real-time Speech Recognition sub-system” works to
convert the voice into an understandable text to know the type of
commands received from people. This system is considered the robot's
interface to deal with people, while the “Real-time Face recognition sub-
system” works to identify people based on the extraction of facial features.
The robotic system is also characterized by its ability to track people's faces
during their movement through a “Real-time Face tracking sub-system”,
which gives the robotic system more interactive with the people around it.
Another sub-system on which the robotic system depends is “Real-time
Local Positioning sub-system”, which in turn enables the robot to know its
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location inside the buildings with very high accuracy. In order to enable the
robot to move freely within different environments, a “Moving and control
sub-system” was built, which relies on two medium-sized wheels with a
rotatable front wheel to give the robot sufficient flexibility. For the purpose
of moving the robot safely in environments that contain physical obstacles
without colliding with them, “Real-time Obstacles detection and avoidance
sub-system” was built, which detects obstacles by using ultrasonic sensors
in addition to Algorithms to avoid collisions with these objects.

The proposed robotic system is based on cloud computing for the
purpose of sharing data with other robots and reducing processing loads on
the robot, in addition to using all the features provided by cloud computing.
For these reasons, a private cloud deployment model was built that
provides a set of robotic services called by the robot to perform custom
tasks and return results.

The results indicate that the robot is able to perform its functions
well within real-time, with the possibility of the sub-systems working
simultaneously and interconnectedly to perform the main function of the
robotic system.
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