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In this chapter we review the history and specification of
robotics, different robotics classification schemes. Furthermore,
from a wide range of robotics application a number of them is
illustrated, and ARAS developed robots are introduced. Finally,
the course contents will bgresented.
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About ARAS

ARAS Research group originated in 1997 and is proud of its 22+ years of brilliant background, and its contributions to
the advancement of academic education and research in the field of Dynamical System Analysis and Control in the
robotics application. ARAS are well represented by the industrial engineers, researchers, and scientific figures graduated
from this group, and numerous industrial and R&D projects being conducted in this group. The main asset of our
research group is its human resources devoted all their time and effort to the advancement of science and technology.
One of our main objectives is to use these potentials to extend our educational and industrial collaborations at both
national and international levels. In order to accomplish that, our mission is to enhance the breadth and enrich the
quality of our education and research in a dynamic environment.
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eg"’ga Human Dream: Build a human clone

Human Arm
Robot Manipulator

Human Leg
Legged Robots

Human Motion
Mobile Robot
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sﬁﬁ Introduction
A What is a robot?!!

V Arobot is a re-programmable multi-functional manipulator designed to
move materials, parts, tools, or specialized devices, through variable
programmed motions for the performance of a variety of tasks.
(According to RIA)

V Arobot is a mechanical or virtual artificial agent, usually an electro-
mechanical system, which, by its appearance or movements, conveys a
sense that it has intent or agency of its own. While there is still
controversies about which machines qualify as robots, a typical robot
will have several, though not necessarily all of the following properties:
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%ga A typlcal robot will have: severa, though not necessarily all of the following properties:

Artificial

Is not natural, and it has been

Intelligence

Has some degree of

artificially created. intelligence.

5 Programmable
It is programmed to do

Measurements

Can sense its environment.
flexible tasks.

Manipulate Motion
, — 3 Intent and _
Can manipulate things in its A Can move with one or more
environment. gency axes of motion.
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<3 Robotic History

The word robot entered English vocabulary as early as 1923. This word was first used by Karel Capek in his
book, Rossam's Universal Robots. Capek visualized a situation where bioprocess could create human-like
machines, devoid of emotions and souls. However, they are very strong and obeyed, and could be produced
quickly and cheaply. Soon all major countries wanted to equip their armies with hundreds of thousands of slave
robotic soldiers, who can ght with dedication, but whose loss have no pain. Eventually, the robots decided to
become superior to the humans and tried to take over the world. In this story the word robota or worker was
coined.

However, the emergence of industrial robots did not occur until
after 1940's. In 1946, George Devol patents a general purpose

playback device for controlling machines using magnetic Era of rapid development of programmable
recording, and in 1954, he designs the first programmable robot,

and coins the term Universal Automation, planting the seed for robots working in a structured environment,
the name of his future company - Unimation. mostly servo-controlled with industrial PLC.

In early eighties, several robot producer companies are emerged
and jointed, and the number of industrial robots used in the

industries were increased significantly. In the second millennium, 3 Generation Robots, Intelligent robot in an
robotics research was focused more on the technology to build . e .
humanoid robots and robotic pets, unstructured environment, development of Artificial

intelligence, and special architecture for robots.
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Robot Components

A mechanism or a robotic
manipulator is usually built
from a number of links,
connected to each other and
to the ground or a movable
base, by different types of
joints. The number of degrees
of freedom of a robot depends
on the number of links and the
type of joints used for the
construction of the robot. In
this section, the definitions for
links, joints, kinematic chains,
mechanisms and machines
are given, and then the
concept of degrees of
freedom is described
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Built from a number of cat
links and joints. Artificial
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= AL Motion sensors and
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actuators were used. Electronic and

Computing Hardware
Industrial CPU and

GPU, and Electronic
boards

Arms and Legs

Education

Intelligence
and
Software

K. N. Toosi University of Technology, Faculty of Electrical Eng:

Department of Systems and Control, Advanced Robotics and Automg 5
S 0 [

February 20, 2021
S



eg‘ﬁa Physical Components in Robot Subsystems

Computer

Communication links, Sensor
interface, controller design

Teaching Box

Task Planning,

Trajectory Generation

Software

Motion control, path
control, impedance control

Artificial Intelligence
Detection and Tracking
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*‘T‘jﬁ Robot Classification

Arm
/ l’ Elbow
" /
Shoulder End-of-arm-tool
P
Articulated Serial links
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P Robot Classification
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Articulated Serial links
Robotics: Mechanics and Control K. N. Toosi University of Technology, Faculty of Electrical Engineering,
Prof. Hamid D. Taghirad Department of Systems and Control, Advanced Robotics and Automated Systems February 20, 2021



&g Robot Classification

Robotics: Mechanics and Control
Prof. Hamid D. Taghirad

Cylindrical Robot

K. N. Toosi University of Technology, Faculty of Electrical Engineering,
Department of Systems and Control, Advanced Robotics and Automated Systems

February 20, 2021



eg‘ja Robot Classification

Spherical Robot
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&g Robot Classification
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&g Robot Classification
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&g Robot Classification
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&g Robot Classification

Robotics: Mechanics and Control
Prof. Hamid D. Taghirad

SCARA Robot

K. N. Toosi University of Technology, Faculty of Electrical Engineering,
Department of Systems and Control, Advanced Robotics and Automated Systems

February 20, 2021



&g Robot Classification
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Stewart-Gough Platform (SGP) Delta Robot
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“‘T‘jﬁ Robotics Applications

Space Robotics: Space Station Remote Manipulator System (SSRMS)
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