DES 5002: Designing Robots for Social Good

[Lecture 03
Human-Centered Robotics

Wan Fang

Southern University of Science and Technology



DESS5002: Designing Robots for Social Good



https://www.youtube.com/watch?v=AYshVbcEmUc

Today’s Agenda

Human-Centered Robotics

 The Human Side of Robots

* Social Good Exemplified
e A Gentle Definition, Clean Air, Smart Phones

* A Conceptual Framework
 From Literature to Business

* Sustantainble Development Goals
e United Nations, US, China, SET ArDeSoRo



The Human Side of Robots

Why Design the Robots?

* Robots are machines that sense, Heallnicals and thecpy, Industry

plan, and act towards autonomous
interactions.
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ASD interacting [16) an elder person [168) blind person [31) taught in a factory
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Social Characteristics of Robots

CONTEXT

Purpose and application area

Je 'A /3
INTERACTION o

i Proximity
Temporal profile

ROBOT HUMAN /
Appearance An Extended Framework
Social capabilities for Characterizing

Autonomy and intelligence Social Robots

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



The Human Side of Robots

Purpose and application area

Healthcare and therapy

Paro emotionally assisting Baxter assisting a
the elderly [168] blind person [31]

NAO and child with
ASD interacting [16]
L -

Robota assisting a Pearl assisting an elder SeRoDi assisting an Robear carrying a patient
child with ASD [29] person [147] elder person
Education, Home and workplace

entertainment and art
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CoBot navigating an Care-O-bot 4
office corridor [19] inahome

Baxter teaching children [67] ~ Bee-Dot used for
edu Eatlonal activities

g Bossa Nova’s HERB engaging in
Furby with achild

supermarket robot kitchen tasks

Public service

Robotinho on a
museum tour [63]

Robovie in a shopping -
mall [170] Roboceptionist at Pepper at a
department reception [79]  store entrance

m -

Social sciences

Industry

Baxter being synesthetically
taught in a factory

ooz

Locusbots™ collaboratively
operating in a warehouse

Search
and rescue

Inuktun & Packbot équipped
with social behavior [25]

Survivor budd&/lnuktun in
a simulated disaster
environment [181]

~

Robota used to

Cog used to study study child
human cognition

development [53]

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

Bio-inspired robots

Human-inspired robots

Humanoids
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The Human Side of Robots

()]

Social capabilities

How robots can engage in and maintain

social interactions of varying complexities

Communicating using natural language
or non-verbal modalities (such as lights,
movements, or sound)

Expressing affective behaviors and/or
perceiving human emotions

Possessing a distinctive personality or
character

Modeling social aspects of humans,
Learning and/or developing social skills
Establishing and maintaining social
relationships

Depth of robot social cognition

]

Sociable Socially
intelligent

Socially embedded

Socially situated

Socially receptive

Social interface

Socially evocative

Perceived robot social aptitude

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

The role that a robot is designed to fulfill within an interaction

e.g. tele-presence robot

e.g. companion;

e.g. autonomous car: :
g collaborative robot

service robot

e.g. research tool e.g. package delivery robot

e.g. exoskeleton; wearable robot

10.1007/978-3-030-42307-0_2
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Proximity and Temporal profile
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Examples of Social Good

* Something that benefits the largest number of people in the
largest possible way.

P |

Clean Air Clean Water Literacy Healthcare

* Also known as "common good," social good can trace its history
to Ancient Greek philosophers and implies a positive impact on
individuals or society in general.

https://www.investopedia.com/terms/s/social good.asp



https://www.investopedia.com/terms/s/social_good.asp

Social Good Exemplified

Examples of Social Good

* Something that benefits the largest number of people in
the largest possible way.

* Something designed as a Product or Service for the mass

* Provide benefits for the people as a positive change

* Technology innovation to enforce possible ways of impact

A broad concept that fits almost everything designed
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Smart Phones as Social Good?

* Something that benefits the largest number of people in the
largest possible way.

1994 1999 2007

* Phones are created to provide wireless communication

* Besides communication, any other benefits?
* How to make smart phones accessible for the mass?
* Would 1t cause other problems with smart phones?

https://www.cambridgeblog.org/2018/03/origin-of-the-smartphone/
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Smart Phones as Social Good?

PRESS RELEASE
July 21, 2020

Apple commitstobe 100  Apple’s Climate Roadmap
percent carbon neutral for its

supply chain and products

Low carbon product design

by 2030 . Apgle will continue to increase the use of low
B carbon and recycled materials in its products,
© ¥ M O  beilipercetenbor e iy thamand innovate in product recycling, and design products
products-by-2030/ to be as energy efficient as possible.
° [ [
Already carbon neutral today for corporate emissions Expandlng energ_y efﬁCIency
worldwide, the company plans to bring its entire carbon * Apple will identify new ways to lower energy use
footprint to net zero 20 years sooner than IPCC targets at its corporate facilities and help its supply chain

make the same transition.

— Renewable energy

2 T o * Apple will remain at 100 percent renewable energy
« g o e for its operations — focusing on creating new
e CITT D projects and moving its entire supply chain to
umﬁ L L L 1
- g e clean power.

Process and material innovations

* Apple will tackle emissions through technological
T — improvements to processes and materials needed
ple.com/enviro for lts products.

nment/
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Apple’s disassembly robot, Daisy, is the most efficient way to reclaim more of the valuable materials stored
in iPhone. Daisy can take apart up to 200 iPhone devices per hour, removing and sorting components, so
that Apple can recover materials that traditional recyclers can't — and at a higher quality.

Apple’s disassembly robot, Daisy,

can take apart up to 200 iPhone devices per hour
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Apple s latest recycling innovation — a robot the company is calling “Dave” — disassembles the Taptic
Engine from iPhone to better recover key materials such as rare earth magnets and tungsten while also
enabling recovery of steel, the next step following its line of “Daisy” iPhone disassembly robots.




Social Good Exemplified




Social Good Exemplified

The other side of Smart Phones

The Zoomer tween in their natural habitat. Leon Neal/Getty Images
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Conceptual Framework of Social Good

]

[Social Good Domains

\

%+ Environmental justice &
sustainability

Social inclusion

Peace, harmony &
collaboration

1

The Need: Domain of
application that affects
a large number of
people in specific ways

K/ /7
0‘0 0.0

Systems of Change and
Collaborations

-

*

Business
R/

**  Nonprofit and grassroots

7

“*  Social entrepreneurs

1

The Way: System of
collaborations to deliver
changes on a social scale

Social
Good

1

The Method: Innovations
and technologies that delivers =

Innovative Technologies and
Approaches

benefits for a positive change o

e

°o*

7
°oe

Design thinking

Big data-driven models
Using social media to create
social change

Daisy by Apple

10.1177/1049731517745600



Social Good Exemplified 2

Technology and social adaptation

What new technology offers What society must manage
Less dangerous and repetitive work Job disruption and unequal benefits
Higher productivity and more time Dependency and loss of practice

Will we need a gym for the mind?

Physical automation t Cognitive automation

Machines reduce physical effort | Al can take over parts of writing,
in many everyday tasks. | analysis and planning.

People make time for exercise | Will we make time for mental
to maintain physical fitness. | challenges to keep skills active?
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Social Good vs. Business Incentives

* The capitalism-based definition of business states that
companies exist only to provide the maximum possible
return to shareholders.

* This has often not run parallel to serving the common good in
ways such as promoting clean air and water or financial
independence for all citizens.

TDW2019 design™good  Apple commits to be 100

BETIRIHE Sdler °
A Fations f more on q{ percent carbon neutral for its
5 COTPOTALIONS ToCUS MOTe O ) . supply chain and products

corporate sustainability efforts by 2030
A‘v &

and social responsibility in

recognition of a de facto social **&”:m’;f:::zi‘i‘f; -
contract with the public, their W =ase
business models may expand to

include more work to promote
social good in their day-to-day Go g\e Al

strategies and operations. Al for Social Good s

Pony B 1L

|
- -3

https://www.investopedia.com/terms/s/social good.asp
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Sustantainble Development Goals
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17 Sustantainble Development Goals

NO
POVERTY

ZERD
HUNGER

GOOD HEALTH

The 2030 Agenda for
Sustainable Development,
adopted by all United Nations
Member States in 2015,
provides a shared blueprint for
peace and prosperity for
people and the planet, now
and 1nto the future.

Tl

DECENT WORK AND
ECONOMIC GROWTH

CLIMATE
ACTION

LIFE
ON LAND

13 14

LIFE BELOW 1
WATER

S~

17 Goals 169 Targets

EXAMPLE EXAMPLE

Goal 1: End poverty in all its forms Target 1.4: By 2030, ensure that all men
everywhere and women, in particular the poor and the

vulnerable, have equal rights to economic

AND WELL-BEING

s

INDUSTRY, INNOVATION
AND INFRASTRUCTURE

https://sdgs.un.org/goals

CLEAN WATER
AND SANITATION

QUALITY
EDUCATION

GENDER
EQUALITY

RESPONSIBLE
CONSUMPTION
AND PRODUCTION

QO

\ |/
“an”
THE GLOBAL GOALS
For Sustainable Development

REDUCED
INEQUALITIES

A

SUSTAINABLE CITIES 1
AND COMMUNITIES

jn

PARTNERSHIPS
FOR THE GOALS

10

PEACE, JUSTICE
AND STRONG
INSTITUTIONS

16 17

&

230 Indicators

EXAMPLE

Indicator 1.4.1 Proportion of population
living in households with access to basic
services

resources, as well as access to basic
services, ownership and control over land
and other forms of property, inheritance,
natural resources, appropriate new
technology and financial services, including
microfinance

NO
POVERTY

EXAMPLE

Indicator 1.4.2 Proportion of total adult
population with secure tenure rights to land,
with legally recognized documentation and
who perceive their rights to land as secure,
by sex and by type of tenure

IRIS+
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Origins of the SDGS

( |‘ J V"'v
: 3 _ /
L
mmmm ENVIRONMENTAL
mnomum HEALTH SUSTAINABILIT

* The SDGs are the continuation of 8 goals adopted by the UN in 2000
called the Millennium Development Goals (MDGs)

* A number of world leaders were involved in the creation of these goals
* The MDGs were set to be achieved by 2015

* The SDGs were created through a mass effort to identify the

* Door-to-door surveys
* My World Online Survey
* The UN Rio+20 Conference

* An open working group of 70+ countries

nnnnn

PARTNERSHIP Pe ace

Five Themes & tp'e;nen :Idgl obal F I peac f |j and
of SDGs

https://www.globalconnect.socsci.uci.edu/files/webppts/projectofchange/01%20UN%20Sustainable%20Development%20Goals.pdf



https://www.globalconnect.socsci.uci.edu/files/webppts/projectofchange/01%20UN%20Sustainable%20Development%20Goals.pdf
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Highlights of China’s Domestic Progress

v

SDG 6: access to safe drinking water provided to almost all rural population;
innocent treatment of rate of urban garbage reaching 95%; urban sewage
treatment rate 92.4%; water quality and efficiency further improved.

SDG 7: formulation of Energy Production and Consumption Revolution
Strategy (2016-2030), highly aligned with energy-related SDGs; capability
increased 1n securing energy supply and access to electricity provided to the
entire population; energy structure and efficiency steadily improved;

SDG 11: greatly improving government-subsidized housing projects and
conditions. By end 2016, 11.26 million families had moved into public rental

houses and 2.69 million families enjoyed rental subsidies.

SDG 12: a “dual control” system adopted to control the aggregate
consumption volume and intensity of energy and water consumption; further
reduction on food waste and production losses; improvement in the
management of chemicals and waste, and in green development public
awareness and procurement.

SDG 15: establishment of wetland protection system, restoration of degraded
farmland into forests and grassland; prohibition of commercial logging of
natural forests.

https://sustainabledevelopment.un.org/content/documents/26674Zhou EGM presentation 0123 .pdf



https://sustainabledevelopment.un.org/content/documents/26674Zhou_EGM_presentation_0123.pdf
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NAE Grand Challenges for Engineering

 SUSTAINABILITY A Different Perspective on Social Good
* Make Solar Energy Economical _— —
* Provide Energy from Fusion %\ R % s |

Develop Carbon Sequestration Methods — ===
Manage the Nitrogen Cycle |

HEALTH

* Provide Access to Clean Water
* Advance Health Informatics

* Engineer Better Medicines

* Reverse-Engineer the Brain

SECURITY

* Prevent Nuclear Terror
* Secure Cyberspace

JOY OF LIVING

* Restore and Improve Urban Infrastructure =
* Enhance Virtual Reality |
* Advance Personalized Learning = *
* Engineer the Tools of Scientific Discovery ‘1i 1"

Audh

g

httns//.ne.ed082/ grand-coiect



A little discussion on
your background and
research area

Team Formation
4 members per team
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