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Introduction to Robots
• Type of Robots 

• by Concepts / Applications / Kinematics

• Define Robots
• Sense, Plan, and Act

• The Human Side
• Collaboration and Social Characteristics

3Today’s Agenda



Which one do you like the most, and why?
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Types 
• It’s not easy to define what robots are, and it’s not easy to 

categorize them either. 
• Each robot has its own unique features
• Robots vary hugely in size, shape, and capabilities
• Still, many robots share a variety of features

• A General Classification by Concepts
• A Utility Classification by Applications
• A Technical Classification by Kinematics

5If you don’t know what it is, start by classifying it.



A Library of Robots
6Classification by Concepts (https://robots.ieee.org/robots/)

https://robots.ieee.org/robots/


Types of Robots
7Classification by Applications

Designed with familar concepts to your daily lives



Types of Robots
8Classification by Applications

Designed with advanced modes of mobility



Types of Robots
9Classification by Applications

Designed for applications in specialized environment



Types of Robots
10Classification by Applications

Designed for applications in specialized environment



Common Designs of Robot @ Work
11Classification by Kinematics

• Articulated

• Cartesian

• Selective 

Compliance 

Assembly Robot 

Arm (SCARA)

• Delta

• Cylindrical

• Polar and more 

…



Articulated Robot
12Classification by Kinematics

• The manipulator connects to the base with a twisting joint. 
• A rotary axis connects the links in the manipulator. 
• Each axis provides an additional degree of freedom, or 

range of motion. Features a rotary axis and can range from simple three-axis structures to 10 or more joints



Cartesian Robot
13Classification by Kinematics

• Cartesian robots have three linear axes that use the Cartesian 
coordinate system (x, y and z). 

• They may have an attached axis that enables rotational 
movement. 

• Three prismatic joints facilitate linear motion along the axis. Also called rectilinear or gantry robots



SCARA
14Classification by Kinematics

• This selectively compliant manipulator for robotic 
assembly is primarily cylindrical in design. 

• It features two parallel axes that provide compliance in 
one selected plane. 

Selective Compliance Assembly Robot Arm 



Delta Robot
15Classification by Kinematics

• 3 axes for the parallelograms; 1~3 axes for the end effector
• Delicate, precise movements in a dome-shaped work area
• Heavily used in food, pharmaceutical and electronic industries

Jointed parallelograms connected to a common base



Wasteless Design Project
16Past Project Demonstration



Wasteless Design Project
17Past Project Demonstration



What makes a robot?
• A robot is an autonomous machine capable of 

• sensing its environment, 
• carrying out computations to make decisions, and 
• performing actions in the real world.

18Define Robots

Think of the Roomba robotic vacuum. 
It uses sensors to autonomously drive 
around a room, going around furniture 
and avoiding stairs; it carries out 
computations to make sure it covers the 
entire room and when deciding if a spot 
needs a more thorough cleaning; and it 
performs an action by “sucking dirt.”

Sense

Plan

Act

Question: What about an elevator?
What about cruise control for cars?

It senses how fast the vehicle is going, compares it 
to a preset speed, and accelerates or brakes as 
needed. Is cruise control a robot?



Sensing for Structured Perception
• Perception is the organization, identification, and 

interpretation of sensory information in order to represent 
and understand the interactions or environment. 

19Define Robots

Microsoft Kinect®

Intel Realsense®

Sony D-Link DCS-5222L®

AVT GT®

Syntouch BioTac®

ATI Nano 43®

LM393®
3Dio Free Space Pro II®

Sharp 
GP2Y0A02YK0F®

Laser SICK®

Hokuyo 
URG®

SICK 
CM18-08BPP-KC1®

doi: 10.3389/fnbot.2020.576846

Physical 
Environment

Sensory 
Perception

Structured 
Data



Sensing for Structured Perception
20Define Robots



Computing for Algorithmic Rationality
• An algorithm is a finite sequence of rigorous instructions, 

typically used to solve a class of specific problems or to 
perform a computation.

21Define Robots

Robots

• An agent (or robot) is an entity that 
perceives and acts. 
• Intelligence is concerned mainly 

with rational action 

• Ideally, an intelligent agent takes the 
best possible action in a situation. 
• A rational agent selects actions that 

maximize its (expected) utility.

• Characteristics of the percepts, 
environment, and action space dictate 
techniques for selecting rational actions.



Actuating for Physical Interactions
22Define Robots

Environment

HumanRobot

https://www.youtube.com/watch?v=I2_-etus0KQ

https://www.youtube.com/watch?v=I2_-etus0KQ


Feedback Loop Towards Autonomy
23Define Robots

The sensors feed measurements 
to a controller or computer, 
which processes them and then 
sends control signals to motors 
and actuators. 

BigDog, a rough-terrain quadruped robot 
developed by U.S. firm Boston Dynamics. 

Sensing

PlanningActuating

Feedback 
Loop



Factory Robot vs. Collaborative Robot
24The Human Side of Robots

• Factory robots perform automated 
programmable movements in manufacturing.

• Mechanical or sensor technologies can help 
keep factory robots from interfering with 
human activity. 

• Cobots work side by side with humans to 
improve work quality.

• A cobot can sense and stop movement, 
helping create a safer working environment. 

c

c



25

Towards a Safer Working Environment
The Human Side of Robots

Mechanical or sensor technologies can help keep robots from interfering with human activity



Why Design the Robots?
• Robots are machines that sense, 

plan, and act towards autonomous 
interactions for the sake of human.

• Robots are machines 
• Designed by the humans
• To serve a specific purpose
• On behalf of human operators

• Human is essential to the 
fundamental existance of a robot

26The Human Side of Robots



Social Characteristics of Robots
27The Human Side of Robots

An Extended Framework
for Characterizing 

Social Robots

10.1007/978-3-030-42307-0_2



Revisit the Reason Why You Like Robots

28The Human Side of Robots

10.1007/978-3-030-42307-0_2



Thank you~
Wan Fang
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