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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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Appendix A – 7. Define phase. Autobiography Diaries I 

 
Figure 104 - 'Define' Phase, Autobiography Diaries I, created by author 
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Appendix A – 8. Define phase. Autobiography Diaries II 

 
 
 

Figure 105 - 'Define' Phase, Autobiography Diaries II, created by author 
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Appendix A – 9. Symbiont’s Mood Board 

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

Appendix B – 1. Three Models of Design Inquiry 

 
 

Table 12 -  ‘Three Models of Design Inquiry’ - graphic by author, adopted from (Ejsing-Duun & Skovbjerg, 2019) 
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Appendix B – 2. The Process of Generating Metaphor 

 

 
 

Table 13 - The process of generating interface metaphor, created by author, based on 'Working with interface metaphor' 
(Erickson, 1995) 
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Appendix B – 3. Ten Principles of Haptic Embellishments 

 

 
 

Table 14 - Ten Principles of Haptic Embellishments, created by author, data extracted from (Singhal & Schneider, 2021) 
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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 
I distilled into seven principles (Aijaz et al., 2018): 

 

1- TI enables remote physical interactions, including the exchange of 
haptic information. 

2- Interactions can occur between humans, machines, or both. 

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

4- TI aims for indistinguishable experiences in local vs. remote task execution 
through bilateral haptic teleoperation. 

5- Machine interactions within TI seek to replicate direct interactions with 
objects, regardless of location. 

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

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

 

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

Pneumatics Systems (inflatable soft robot) 

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

Brain-Computer Interaction Application 

During the Neuro Alberta Tech Hackathon in November 2023, I engaged in a rich learning 
environment packed with workshops and challenges centered on neurotechnology. Our group 
partnered with the Alberta Health Services on creating BCI Beats43 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 (BCI) technology. I 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) 


