UNIT -1
Introduction to Human-Computer Interaction (HCI)

Human-Computer Interaction (HCI) is an interdisciplinary field that focuses on the
design, evaluation, and implementation of interactive computing systems for
human use and the study of the major phenomena surrounding them. At its core,
HCI is concerned with improving the interactions between people (users) and
computers by making systems more usable, efficient, and user-friendly.
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INTRODUCTION Human-computer interaction (HCI), alternatively man-
machine interaction (MMI) or computer—human interaction (CHI) is the study of
interaction between people (users) and computers.

» With today's technology and tools, and our motivation to create really effective
and usable interfaces and screens.

DEFINITION

» "Human-computer interaction is a discipline concerned with the design,
evaluation and implementation of interactive computing systems for human use
and with the study of major phenomena surrounding them."



GOALS

* A basic goal of HCI 1s

— to improve the interactions between users and computers

— By making computers more usable and receptive to the user's needs.
* A long term goal of HCI is

— to design systems that minimize the barrier between the human's cognitive model
of what they want to accomplish and the computer's understanding of the user's
task

DEFINING THE USER INTERFACE

- User interface, design is a subset of a field of study called human-computer
interaction (HCI).

- Human-computer interaction is the study, planning, and design of how people
and computers work together so that a person's needs are satisfied in the most
effective way.

- HCI designers must consider a variety of factors:

0 What people want and expect, physical limitations and abilities people possess,
0 How information processing systems work,

0 What people find enjoyable and attractive.

0 Technical characteristics and limitations of the computer hardware and software
must also be considered.

- The user interface is to the part of a computer and its software that people can
see, hear, touch, talk to, or otherwise understand or direct.



- The user interface has essentially two components: input and output.

- Input is how a person communicates his / her needs to the computer.

Key Milestones in HCI History:
1960s: Early Foundations:

Ivan Sutherland's Sketchpad (1963) demonstrated early graphical interaction
using a light pen, laying the groundwork for later interface design.

1970s: Rise of Personal Computing:

The emergence of personal computers like the Apple Macintosh and IBM PC
5150 spurred the need for user-friendly interfaces, leading to the development of
HCI as a field.

1980s: HCI Takes Shape:

The field gained prominence as researchers focused on improving usability and
the efficiency of human-computer interactions.

1990s: Incorporating Cognitive Psychology:

The field began incorporating principles from cognitive psychology to better
understand human behavior and design more effective interfaces.

2000s-Present: Expanding Horizons:

HCI research has expanded to include mobile devices, virtual reality, augmented
reality, social media, and other emerging technologies.

Evolution of User Interface Paradigms:

From command-line interfaces to graphical user interfaces and now to more
immersive AR/VR experiences, HCI has constantly adapted to technological
advancements.

Key Areas of Focus in HCI:



. Usability: Making computer systems easy to learn, use, and remember.

« User Experience (UX): Focusing on the overall user's perception and
satisfaction with an interaction.

« User Interface (Ul) Design: Creating the visual layout and interactive
elements of a system.

« Cognitive Psychology: Understanding how humans process information and
make decisions.

. Social and Emotional Aspects: Considering the impact of technology on
human relationships and well-being.

« Accessibility: Ensuring that technologies are usable by people with disabilities.

. Ethics and Inclusivity: Addressing the ethical implications of technology and
designing for diverse user groups.

Human-computer interaction (HCI) faces several challenges, including
understanding diverse user needs, managing complexity, ensuring security and
privacy, addressing societal impact, and promoting accessibility. Furthermore,
developing robust theories to analyze user errors and designing for diverse abilities
and contexts are ongoing areas of focus.

Problems And Challenges:

« Diverse users:

HCI must cater to a wide range of users with varying backgrounds, abilities, and
preferences. This includes considering factors like age, culture, physical and
cognitive abilities, and technical expertise.

« Predicting user behavior:

Accurately anticipating how users will interact with technology is crucial for
designing effective interfaces. This can be difficult, as user behavior can be
unpredictable and context-dependent.



Bias and fairness:

HCI systems should avoid perpetuating or amplifying existing societal biases and
ensure equitable access and outcomes for all users.

2. Complexity and Usability:
Growing complexity of technology:

As technology advances, interfaces can become more intricate, making them
harder for users to learn and use effectively.

Cognitive load:

Interfaces should be designed to minimize cognitive load, ensuring that users are
not overwhelmed by the amount of information or the complexity of tasks.

Learnability:

Interfaces should be intuitive and easy to learn, allowing users to quickly grasp
how to use them and accomplish their goals.

3. Security and Privacy:
Balancing functionality and security:

Technology needs to be secure and protect user data, but it also needs to be
convenient and user-friendly.

Data breaches and malicious attacks:

HCI systems are vulnerable to security breaches and malicious attacks that can
compromise user privacy and data security.

Transparency and control:



Users should have control over their data and be informed about how their data is
being used.

4. Societal Impact:
Ethical considerations:

HCI design should consider the ethical implications of technology, such as its
potential impact on employment, social interaction, and mental health.

Digital divide:

HCI should strive to bridge the digital divide and ensure that technology is
accessible to all, regardless of socioeconomic status or geographic location.

Promoting positive social change:

Technology can be a powerful tool for positive social change, and HCI should
focus on designing systems that promote social good.

5. Accessibility and Universal Access:
Designing for all abilities:

HCI must address the needs of users with disabilities, ensuring that technology is
accessible and usable for everyone.

Assistive technologies:

Integrating assistive technologies into mainstream interfaces can improve
usability for a wider range of users.

Universal design principles:

Applying universal design principles can create interfaces that are usable by the
broadest possible range of people.



6. Theoretical Limitations:

Limited understanding of user errors:

While there are theories and methods for analyzing user errors, they have
limitations in fully capturing the complexities of human behavior.

Lack of comprehensive theories:

There is a need for more robust and comprehensive theories in HCI to guide
design and analysis of user interactions.

Difference between Human and Computer

Feature

Processing

Learning

Emotions

Physical
Form

Creativity

Human

Uses cognitive processes,
reasoning, and intuition. Can be
slower and less precise than
computers.

Can learn from experiences and
adapt to new situations.

Experiences emotions and
feelings that influence decisions
and interactions.

Biological beings with physical
bodies and senses.

Can generate new ideas, think
outside the box, and solve

Computer

Processes data using algorithms
and binary code.Can be
extremely fast and accurate.

Requires explicit programming
and cannot learn or adapt without
human intervention.

Lacks emotions and operates
based on logic and programming.

Electronic devices with no
physical body or senses.

Can follow pre-programmed
instructions but cannot generate



problems creatively.

Memory Has limited memory that can be
affected by various factors.

Adaptability Adapts to new environments and
situations through biological and
behavioral means.

Reasoning Uses reasoning and logic to make

decisions and solve problems.

truly new ideas independently.

Can store vast amounts of data
and retrieve it instantly.

Adaptability depends on human-

designed software and
programming.
Makes decisions based on

predefined instructions and logic
in its code.

PHILOSOPHY OF MIND IN HUMAN COMPUTER INTERACTION

The Philosophy of Mind in Human-Computer Interaction (HCI) explores how
concepts of consciousness, cognition, intentionality, and mental representation

influence the design and use of interactive systems.

It brings a deeper

understanding of how humans perceive, think, and engage with technology,

grounded in philosophical theories of the mind.
1 Human Brain vs & Circuit Boards

Human Brain

Organic  (neurons,
cells, water, proteins)

Neurons and synapses

Feature
Material

Processing Unit

) Parallel and
Architecture )
processing
Slower  (neuron

Speed ~100 m/s)

Circuit Boards

glial Inorganic
plastic)
Microprocessors, logic gates

(silicon, copper,

distributed Mostly serial (can have some
parallelism in multicore CPUs)

signals Much faster (electrons in wires
~300,000 km/s)



Power Efficiency CXemely  efficient - (~20 Higher power consumption for

watts) comparable tasks
. Adaptive, plasticity-based Requires programming or
Learning . ) .
(can rewire itself) machine learning models
Approx. 100 terabytes Specific storage units (RAM,
Storage (estimate), associative HDD, SSD), fixed memory
memory access
: Fault-tolerant, can adapt to Can crash with small faults or
Error Handling .
damage overheating

consciousness & Capable of consciousness,
Emotions self-awareness, emotions

Grows and evolves through Fixed after manufacturing; can be
life experience upgraded, not grown

No awareness or feelings

Development

human sensation in human computer interaction

in human-computer interaction (hci), human sensation plays a crucial role
because it’s how users perceive, interact with, and respond to computer systems
through their senses. sensation in hci refers to the biological processes that allow
users to receive and interpret stimuli from interfaces and devices.

"1 What Is Human Sensation in HCI?

Human sensation in HCI involves five primary senses (and sometimes more),
which allow a user to receive input from a computer system:

Sense Role in HCI
@[] Sight Visual interfaces (screens, icons, layout, colors, text,
(Vision) animations)

Q Hearing Audio cues, voice assistants, notifications, speech interfaces



(Auditory)

% Touch (Tactile) Touchscreens, haptic feedback, mouse, keyboard, wearable

devices
> Smell Rare in HCI; experimental use in VR and therapeutic tech
(Olfactory)
\vg Taste Almost never used in traditional HCI; used in experimental
(Gustatory) sensory tech or accessibility research
Perception:

Human-Computer Interaction (HCI), perception refers to how users interpret and
organize sensory information from a computer interface to create a meaningful
experience. This involves not just receiving input (like visual or auditory signals)
but also how the brain processes and understands that input, influencing how users
interact with and react to the technology. Understanding perception is crucial for
designing intuitive and user-friendly interfaces.
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Key Types of Perception in HCI



Perceptual Domain  Examples in HCI

@[] Visual Recognizing icons, reading text, interpreting layout or
Perception colors

o .

N . Auditory Understanding alerts, speech, or feedback sounds
Perception

¥ Tactile Perception Interpreting vibrations, pressure, or force feedback

O Cognitive Recognizing patterns, understanding workflow or system
Perception logic
Cognition:

Cognition in Human-Computer Interaction (HCI) refers to the mental processes
humans use when interacting with computers, including perception, attention,
memory, and decision-making. Understanding these cognitive processes is crucial
for designing effective and user-friendly interfaces.

By considering how humans perceive information, process it, and react, designers
can create systems that are intuitive, efficient, and enjoyable to use.

In Human-Computer Interaction, cognition refers to the mental processes users
use to understand, learn, remember, and interact with computer systems. It is
the core of how people perceive information, solve problems, and make
decisions while using digital interfaces.

problem solving and reasoning :

In human-computer interaction (HCI), reasoning and problem-solving are crucial
for designing effective and intuitive interfaces. Humans use reasoning to
understand and interact with technology, while HCI design aims to facilitate this
process by providing clear interfaces and logical interactions.

In Human-Computer Interaction (HCI), problem solving and reasoning are
essential cognitive processes users engage in to complete tasks, overcome
obstacles, and make informed decisions while interacting with computer systems.



These processes directly influence usability, efficiency, and user satisfaction.

Relation Of Memory:

Memory is a crucial aspect of Human-Computer Interaction (HCI) as it influences
how users interact with and remember information from computer interfaces.
Understanding human memory, including its limitations and strengths, is vital for
designing intuitive and efficient systems. By considering how users perceive,
process, and store information, designers can create interfaces that are easier to
learn, use, and remember.

In Human-Computer Interaction (HCI), memory plays a central role in how
users learn, navigate, and interact with computer systems. The design of any
interface should consider the limitations and capabilities of human memory to
reduce cognitive strain and improve usability.
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