Appendix A — 6. Discover phase, Annotations on Previous Projects

Figure 103 - ‘Discover' Phase, Annotation on Previous Experiences as Reflective Practice, created by author
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Figure 104 - 'Define' Phase, Autobiography Diaries |, created by author



Appendix A - 8. Define phase. Autobiography Diaries Il
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Figure 105 - 'Define' Phase, Autobiography Diaries Il, created by author



Appendix A — 9. Symbiont’s Mood Board

Figure 106 - ‘Deliver’ Phase, Symbiont’s Mood Board, collected and created by author



Appendices B

Appendix B — 1. Three Models of Design Inquiry

Indeterminate Situation

What kinds of questions can
be?

Controlled/directed
Transformation

What does the inquiry aim to
change?

Assumption/Knowledge

What does design build upon?

Method Applied

How does design determinate
its distinctions and relations?

The Mode's Objective

What is regarded as a
determinate/stable situation?

My Thesis

Table 12 - ‘Three Models of Design Inquiry’ - graphic by author, adopted from (Ejsing-Duun & Skovbjerg, 2019)

Mode 1: Process
(Reflective Practitioner)

Starts with

+ Client's problems
+ User's practice
- Designers's own practice

Aims to

« Solve issues for the
target users

+ Solve the client's
problem

« Improve practice for the
designer

Assumptions Are Made
Based on

+ Experience
+ Empirical observations
+ and possibly theory

Approach to Problem

- lterative process going
from knowledge of the
domain to lab, to
intervention, to
reflection that leads to
new insights about the
domain

Goal
- Designer solve the issue

+ ..and become a better
designer

Research Through Design

Mode 2: Research
(Design-Based Research)

Starts with

« Lack of knowledge on
domain

« Questions about
domain

Aims to

« Gain knowledge about
domain

« Solve issues for the
users

Assumptions Are Made
Based on

+ Theories about the
domain and empirical
knowledge

Approach to Problem

- lterative process going
from knowledge of the
domain lab, to
intervention, to

reflections that leads to
new insights about the

domain

Goal

-+ Design knowledge and

principles are found and

tested
« The intervention is
implemented

Research For Design

Mode 3: Politics
(Critical Design)

Starts with

« Designers identification
of issue

« Non-awareness
of/careless about a
political issue amongst
citizens

Aims to

+ Raise awareness of
structure

+ Make the issue
actionable

+ Look like a real design

Assumptions Are Made
Based on

+ Research knowledge
about (tech)
development for the
future

+ Or knowledge about
consequences of past
choices

Approach to Problem
+ Tracing and projecting

tactics (both analytical
and synthesizing)

Goal

+ Public are raised in
relation to the issue



Appendix B — 2. The Process of Generating Metaphor

Steps

Functional
Definition

Identify
User's
Problem

Metaphor
Generation

Definition

A thorough understanding of the workings of
the system which involves understanding not
only what it is capable of doing, but also when
and how quickly it can accomplish it.

A system is designed to determine which
functionalities are unfamiliar to users and which
might seem familiar, but work differently.
Observing how users interact with similar
systems, explaining what they're doing, and
using prototypes can be effective ways to
discover these problems.

Metaphors are generated by identifying those
that are already embedded in the problem
description.

Symbiont's Use and Process

Identification of the technology I'm implementing and
communication medium for technologies using Tl (Tactile
Internet)

With prototyping, an iterative process, and annotation, |
am discovering patterns in the technologies and
components | am using that | assume are
unfamiliar/might seem familiar to users.

Throughout my description, | introduce three elements,
which are object, soft robot, and tactile, which all relate
to metaphors in different fields, respectively, physicality,
material, and technology, and sense and communication.

Table 13 - The process of generating interface metaphor, created by author, based on 'Working with interface metaphor'
(Erickson, 1995)



Appendix B — 3. Ten Principles of Haptic Embellishments

Principle

Realism

Anticipation

Staging

Follow-Through

Slow In and Out

Exaggeration

Synchronism

Timing

Energy

Expressivity

Table 14 - Ten Principles of Haptic Embellishments, created by author, data extracted from (Singhal & Schneider, 2021)

Definition

Use of haptic
parameters to
mimic an object's
physical qualities.

Haptics build
anticipation for an
upcoming action.

Design haptic
feedback to focus
attention on
specific elements.

Haptic feedback to
communicate
continuation of
motion after an
action.

Implementing
gradual
acceleration and
deceleration in
haptic feedback.

Enhancing
elements with
haptic feedback for
emphasis.

Precise timing of
haptic feedback
with other sensory
feedback.

Playing with the
timing of haptic
feedback for
effect.

Matching haptic
feedback intensity
with the visual
energy of an
object.

Distinct haptic
feedback for
different
interactions or
events.

Relation with Visuo-Haptic Figure

In animation, realism is achieved by
matching visual cues with appropriate
haptic feedback to enhance the
perception of the material properties of
objects.

Haptic feedback can create a buildup
before a significant event, mirroring the
anticipation technique in animation for
dramatic effect.

Uses haptic feedback to highlight
important elements or actions, akin to
zooming or highlighting in visual
content.

Enhances the realism and fluidity of
movements with haptic feedback that
simulates after-effects, emphasizing the
inertia and continuation of motion.

Making movements more natural by
adjusting the intensity of haptic
feedback gradually, akin to the easing in
and out in animation.

Using intense haptic cues to dramatize
actions or characteristics, making them
more pronounced and impactful,
augmenting the animation principle of
exaggeration.

Aligning haptic feedback with visual and
auditory elements is crucial for a
cohesive and immersive experience,
reflecting the importance of
synchronization in animation.

Varying haptic feedback timing can
enhance storytelling and emotional
impact, similar to animation, where
timing is key for pacing and narrative
structure.

Haptic feedback reinforces the energy
of a scene or object by matching or
amplifying the perceived energy
through the intensity and frequency of
vibrations.

Providing varied haptic responses to
different actions or events, adding
depth and a richer sensory experience,
akin to how visual and auditory
variations are employed in animation.

Example

A squishy ball bouncing is paired with low
frequency vibrations, while a marble ball
bouncing comes with high frequency
feedback.

A ramp-up vibration in an alarm before it
rings, or a baseball player's swing buildup
before hitting the ball.

Haptic feedback drawing attention to a
character about to perform an important
action in an animation scene.

After a slingshot is released, the
continuing vibration of the elastic bands is
communicated through oscillating
feedback.

Gradual increase in vibration intensity as
a car starts moving, then a gradual
decrease as it stops.

Very intense rumbles accompany the
footsteps of a giant in an animation,
emphasizing its enormous size and
impact.

Haptic feedback synchronized with the
visual impact of a punch in an action
scene.

Delayed vibration after a visual event to
emphasize the follow-through or
aftermath.

Faster-paced, more intense vibrations
paired with a visually pulsating object
demanding attention.

Differentiated haptic feedback for a small
pebble and a large boulder falling,
reflecting their impact and aftermath.



Appendices C — Supplementary Description

Appendix C— 1. Core Aspects of Tactile Internet

According to IEEE 1918.1, the following are seven core aspects of Tactile Internet that
| distilled into seven principles (Aijaz et al., 2018):

Tl enables remote physical interactions, including the exchange of
haptic information.

Interactions can occur between humans, machines, or both.

"Object" in Tl can mean any physical entity, including humans and various
machines or software.

Tl aims for indistinguishable experiences in local vs. remote task execution
through bilateral haptic teleoperation.

Machine interactions within Tl seek to replicate direct interactions with
objects, regardless of location.

Haptic information is categorized into tactile (skin-based perceptions like
texture and temperature) and kinesthetic (body-based perceptions like force
and position), often combined.

"Perceived real time" varies between humans and machines, depending on the
specific use case.



Appendix C— 2. Early Soft Robots

Harvard University has developed a series of pneumatic-actuated soft robots, which included
“Multigait soft robot” (Shepherd et al., 2011) starfish-like with no hard internal skeleton and
tentacle-like robot (Martinez et al., 2013) servs as a flexible gripper that can deform and
camouflage.

Figure 107 - Left image: 'Multigait soft robot' by (Shepherd et al., 2011) - right image: 'Flexible octopus-like robot arm',
photographed by Massimo Brega

Upon its publication in March 2014, the scientific journal Soft Robotics, was launched,
the editor commented: “By building soft materials into the fundamental design of machines, or by
building them completely from soft materials, we add a new dimension for design and create an
untapped resource for entirely new types of machinery.” (Trimmer, 2014) “Soft robots are devoid of
rigid components and have several mechanical advantages over classically structured robots such as
the ability to squeeze, stretch, and stiff.” (Laschi et al., 2016) "Octopuses are notorious escape artists,
able to squeeze and squish themselves into and around nearly any obstacle they encounter. In an ode
to these crafty cephalopods, researchers have created the first completely soft-bodied robot, dubbed
the Octobot." (“Octobot” Is the World’s First Soft-Bodied Robot, n.d.)
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Figure 108 - Octobot, soft autonomous robot by Harvard University (Wehner et al., 2016)

It is a great challenge to develop fully soft, autonomous robots because, “it requires soft
analogues of the control and power hardware currently used." (Wehner et al., 2016) A small reservoir
of hydrogen peroxide powers the Octobot, unlike other soft robots that have at least some hard
components, such as batteries or wires. Inflating and flexing the robot's arms is the result of the
chemical reaction produced by hydrogen peroxide washing over platinum flecks embedded within
the Octobot.



Appendix C — 3. Engagement through Other Projects as Reflective Practice

Pneumatics Systems (inflatable soft robot)

One of the ways | explored and examined my topic in my thesis was through my independent
study on soft robotics, whose results are discussed in 'Prototype | - Hello World!' and 'Prototype Il -
Prototype HiPalm'.

Brain-Computer Interaction Application

During the Neuro Alberta Tech Hackathon in November 2023, | engaged in a rich learning
environment packed with workshops and challenges centered on neurotechnology. Our group
partnered with the Alberta Health Services on creating BCl Beats** a music creation app enabling
children with motor impairments to use brainwaves for music creation. This experience significantly
enhanced my understanding and skills in employing Electroencephalogy (EEG) sensors and engaging
with Brain-Computer Interface (BCl) technology. | had been considering integrating this technology
into my thesis prior to the hackathon, recognizing its potential as a tool for facilitating nonverbal
communication. The technology's limitations, such as its bulky design, inability to be easily used, lack
of reliability, and difficulty in modifying connections and components (due to the specific
requirements for body connection) led me to reconsider its applicability for my thesis.

Figure 109 - Image from University of Alberta during Neuro Alberta Tech Hackathon (NeurAlbertaTech, n.d.)

43 \We were able to achieve second place winner in the problem provider division. (NeurAlbertaTech, 2023)



