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Abstract

This thesis focuses on supporting reading, an important activity of visually impaired older
adults. More than half of people with severe vision impairment is older than 70 years.
We present the design concept of a physical device for audio content playback tailored to
specific needs and preferences of this user group. The design is based on analysis and the
outcomes of fundamental research conducted with visually impaired older adults living
in a residential care institution. A qualitative user study (N = 9) focused specifically on
audio content consumption has been conducted. We employed iterative development and
formative evaluation to develop two generations of the audiobook player prototype. Im-
plemented metaphors links control components with generally known concepts to support
understandability of user interface: the shape resembles a book, the opening of the device
starts playback, the closing stops it; button shapes are related to their function; the layout
of available items for listening matches to the clock reference system. Four qualitative
evaluation experiments have been conducted: early informal study (N = 3), low-fidelity
prototype evaluation with visually impaired (N = 7, age mean = 45.6) and visually im-
paired older adults (N = 7, age mean = 73), high-fidelity prototype evaluation (N = 2).
We conclude that the preferences of visually impaired differ. Younger and more active
users listen to different genres, require easy portability and advanced features. Older and
more passive users listen mostly to audiobooks, their primary requirements are simplicity,
understandability, appropriate dimensions and layout of controls. The final design was
marked as simple and useful by representatives of the target user audience.

Keywords: audiobook player, visually impaired older adults, visually impaired users, as-
sistive devices, matching between user interface and the real world, User-Centered Design,
Human-Computer Interaction, user research, usability evaluation, prototyping, formative
evaluation






Abstrakt

Preklad titulu: Prehravac knih pro seniory se zrakovym postizenim

Tato prace se zabyva designem piehravace knih pro seniory se zrakovym postizenim. Vice
nez polovina zrakové postizenych je starsi sedmdesati let. Hlavnim tc¢elem navrhovaného
zafizeni je zptistupnit slabozrakym a nevidomym seniorum dulezitou volnocasovou aktiv-
itu — ¢teni. Prace je zaméfena na interakci posluchace se zafizenim. Design je zalozen na
limitacich, znalostech a potiebach jedincu cilové skupiny ziskanych z provedené analyzy a
vysledkti pfedchoziho vyzkumu s nevidomymi seniory zijicimi v domové s pecovatelskou
sluzbou. Realizovany kvalitativni uzivatelsky vyzkum s nevidomymi uzivateli (N = 9)
byl zaméfeny na cteni a traveni volného casu. Vyvoj designu probihal iterativné, byly
vytvoreny a formativné testovany dvé generace prototypu. Pro podporu pochopitel-
nosti rozhrani byly implementovany metafory propojujici ovladaci komponenty s obecné
znamymi koncepty: prehravac¢ svym tvarem pusobi jako kniha; otevieni spusti prehravani,
zavieni zastavi; tvary tlacitek souvisi s jejich funkci; rozlozeni polozek k poslouchani
odpovida hodinovému ciferniku. Prubézné evaluace zahrnovala 4 experimenty: neformalni
¢asnou zpétnou vazbu (N = 3), testovani low-fidelity prototypu s nevidomymi participanty
(N =7, vékovy prumér = 45.6) a se seniory se zrakovou vadou (N = 7, vékovy prumeér =
73) a ovéfeni high-fidelity prototypu seniory se zrakovym postizenim (N = 2, vék = 81).
Testovani ukazalo, ze preference nevidomych uzivatelu jsou ruzné. Mladsi a aktivnéjsi
uzivatelé poslouchaji ruzné zanry a vyzaduji snadnou pfrenosnost a pokrocilé funkce.
Starsi a pasivnéjsi uzivatelé poslouchaji prevazné audioknihy a jejich hlavni pozadavky
jsou jednoduchost, pochopitelnost, vhodna velikost a rozlozeni komponent uzivatelského
rozhrani. Zhotoveny design byl dotazovanymi participanty oznacen jako jednoduchy a
uzitecny.

Klicova slova: prehravac¢ knih, seniofi se zrakovym postizenim, nevidomi, asistencni
pomucky, propojeni uzivatelského rozhrani s redlnym svétem, User-Centered Design, in-
terakce clovéka s pocitacem, uzivatelsky vyzkum, testovani pouzitelnosti, prototypovani,
formativni testovani
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Chapter 1
Introduction

The master thesis follows the outcomes of fundamental research conducted with visually
impaired older adults living in a residential care institution (described in [1]). The idea
of book player similar to a book was suggested by the author of this thesis during Design
studio [2] workshop!.

The objective of the thesis is the design of book player that will improve accessibil-
ity to book content by seniors with visual impairment. The thesis focuses on the lis-
tener—player interaction. The practiced UCD methodology (suggested by [3]) should
ensure usability and positive user experience of the proposed design.

In this chapter, we present a motivation, define used methodologies, basic terms,
and the goals of the thesis. The Chapter 2 is dedicated to the analysis of the target audi-
ence, related work, existing devices, legislation related to book content access by visually
impaired, platform for implementation, also user research. The analysis is concluded by
the specification of requirements for the proposed device. In Chapter 3, we present the de-
sign and the solution of the user interface by prototypes. The next Chapter 4 describes the
implementation of created prototypes. Chapter 5 captures realized formative evaluation.
Finally, the Chapter 6 discusses and Chapter 7 concludes this thesis. The suggestions

for future development are included in the last chapter.

1.1 Motivation

A significant fraction of society is challenged with vision impairment. The risk of visual
impairment increases with age; the rising trend can be seen in the Figure 1.1. According
to World Health Organization (WHO), population growth and aging will increase the risk
that more people acquire vision impairment [5].

Most visually impaired are seniors, who become blind lately. The loss of vision is

a life-changing event, especially in higher age. A human body with “senescence” loses

!The Design studio was realized at an event organized by the UX Association [3]. The purpose of the
activity was to suggest ideas for improving the well-being of the visually impaired seniors living in the
Palata [4].
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Figure 1.1: The prevalence of visual impairment in Czech Republic in 2007. The majority
of people with vision impairment is over the age of 50 years, from [6].

the adaption abilities to the environment. With the loss of vision, an individual loses the
independence he was used to and has to learn how to solve everyday situations in a new
way. Some visually impaired decided to live in a residential care institution that provides

safety and dignified living conditions, such as Home Palata in Prague [4].

Losing their independence | 75
Not being able to read | 68

Not properly identify medication | 65

Not able to drive \ 64

0 10 20 30 40 50 60 70 80 90 160

Figure 1.2: Findings of American national survey on attitudes and opinions of severe
vision loss and blindness. 68% out of 1000 asked adults ages 18 and older Americans
would be concerned about losing the ability to read, from [7].

This work aims to develop a design solution that will improve the well-being of visu-
ally impaired older adults. Because participation in leisure activities is associated with
improved well-being, we have decided to facilitate access to one of the favorite leisure
activities of many seniors, enjoying the book content. The results of American national
survey point to the reading is important for many adults (Figure 1.2). The proposed
design should by user-intuitive, based on knowledge, limitations, and needs of the target

audience. Listening to books should not be conditioned by computer skills.
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1.2 Methodology and basic terms

This section describes the basic terms and methodologies for this thesis. Well-being pro-
vides a summary of positive and negative factors influencing the subjectively perceived
quality of human being. The definition of a useful device outlines what the device must
meet to be useful in the real world. User-centered design [8] is the recommended method-
ology for developing a useful design. Sympathetic design is set of recommendations for de-
signing devices for older adults. The last section lists access options to book content for

visually impaired users.

1.2.1 Well-being

According to the Google Dictionary, the “well-being” means: “the state of being comfort-
able, healthy, or happy” [9]. In the field of psychology, the definition of the concept of
well-being is more complex [10]. Carol Ryff in [11] dealt with specific dimensions and in-
dicators contouring well-being (Table 1.1). The individual dimensions of well-being offers
extensive descriptions of what it means to be in good psychological health. The dimen-
sions have been formulated on the basis of extensive psychological theories.

Ryff operationalized the dimensions by conducting a research with 321 young, middle-
aged, and older adult participants. Results point to a highly differentiated profile of
psychological functioning across the adult life cycle. The findings reveal higher levels of
depression (although not in the range of clinical depression) with age, concommitant with
lower levels of purpose in life and personal growth. Even well-educated, healthy, econom-
ically comfortable older adults face significant challenges in their efforts to maintain a
sense of purpose and self-realization in later life.['!]

From the defined points follows that well-being can be positively affected by a sense
of mastery and competence in managing the environment, understanding and consciously
and autonomously controlling the devices around. On the other hand, the subjective
well-being can be affected negatively by: feeling bored with life, managing difficulty ev-
eryday situations, lacking a sense of control over the external world, sensing of personal

stagnation.

1.2.2 Useful device

“Usefulness” can be defined as the presence of two qualities: usability and utility [12]. Util-
ity refers to the design’s functionality: “Does the device do what users need?”. Usability,

the attribute that assesses how easy Ul is to use, is defined by five quality components [13]:
e Learnability - The system should be understandable for the target user, speak the
users’ language. Used concepts, words, and phrases should be familiar to the user.

e Efficiency - Interaction with the user should be effective for the user. Frequent

actions should be allowed to tailor. The interface should take into account the



Self-acceptance

+ possesses a positive attitude toward the self

+ acknowledges and accepts multiple aspects of self

including good and bad qualities
+ feels positive about past life

- feels dissatisfied with self

- is disappointed with what has occurred in past life
- is troubled about certain personal qualities

- wishes to be different than what he or she is

Positive relations with others

+ has warm, satisfying, trusting relationships
+ is concerned about the welfare of others

+ capable of strong empathy, affection,

and intimacy

- has few close, trusting relationships with others
- finds it difficult to be warm, open,

and concerned about others

- is isolated and frustrated in interpersonal
relationships

- not willing to make compromises to sustain
important ties with others

Autonomy

+ is self-determining and independent
+ able to resist social pressures to think
and act in certain ways

+ regulates behavior from within

+ evaluates self by personal standards

- is concerned about the expectations and
evaluations of others

- relies on judgments of others to make important
decisions

- conforms to social pressures to think and act in
certain ways

Environmental mastery

+ has a sense of mastery and competence in managing

the environment
+ controls complex array of external activities

+ makes effective use of surrounding opportunities

+ able to choose or create contexts suitable to
personal needs and values

- has difficulty managing everyday affairs

- feels unable to change or improve surrounding
context

- is unaware of surrounding opportunities

- lacks sense of control over external world

Purpose in life

+ has goals in life and a sense of directedness
+ feels there is meaning to present and past life
+ holds beliefs that give life purpose

+ has aims and objectives for living

- lacks a sense of meaning in life

- has few goals or aims, lacks sense of direction
- does not see purpose of past life

- has no outlook or beliefs that give life meaning

Personal growth

+ has a feeling of continued development

+ sees self as growing and expanding

+ is open to new experiences

+ sees improvement in self and behavior over time
+ is changing in ways that reflect more
self-knowledge and effectiveness

- has a sense of personal stagnation

- lacks sense of improvement or expansion over
time

- feels bored and uninterested with life

- feels unable to develop new attitudes or
behaviors

Table 1.1: The Dimensions of well-being with indicators, from [11]. These dimensions
are based on: Maslow’s concept of self-actualization, Rogers’s view of the fully
functioning person, Jung’s formulation of individuation, Allport’s concept of maturity,
Erikson’s psychosocial stags model, Buhler’s basic life tendencies that work toward the
fulfillment of life, Neugarten’s descriptions of personality change in adulthood and old

age and Jahoda’s positive criteria of mental health.
“+” High scorer indicators “-” Low scorer indicators
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abbreviations for experienced users.
e Memorability - The system should be matched with real world.

e Errors - The design should prevent mistakes and slips. Norman in [14] recommends

that the design of different controls meanings should be perceived differently.

e Satisfaction - The interaction with the device should be pleasant.

1.2.3 User-Centered Design

User-Centered Design (UCD) is a development approach, which aims to design a useful
UI (1.2.2) by focusing on needs, requirements, and limitations of the target user group [15].
The methodology is defined in international standard ISO 9241-210:2010 [8]. The design
process phases can be seen in Figure 1.3. The process is iterative, repeated until require-

ments are met.
utility

identification

Does design meets
requirements?

understanding

of context of use \

specification of
requirements

producing of design
solution

Figure 1.3: Design process diagram according to UCD, based on [16].

evaluation

According to the UCD, four phases of the development process can be derived:

1. Analysis: The main purpose of the analysis is to understand the context of the
use as well as the limitations, needs and knowledge of the target users. The analysis
consists of studying the relevant literature, review of existing devices, familiarization

with related legislation and user research.
2. Requirements: Based on the analysis, the design requirements are specified.

3. Design: According to the requirements the proposed device is designed and imple-

mented. This phase starts with a description of the context of use using scenarios



and storyboards. Design continues with sketches. Based on sketches, prototypes of

the device are created. There are some forms of prototypes:

a) Low-fidelity prototype — Testable design expression through fast-realizable
components, in order to verify the used concepts in the early part of the de-
velopment.

b) High-fidelity prototype — Functional design prototype, which is in many
detail close to the final product.

4. FEwaluation: The aim of the evaluation is to verify the usability of the proposed
design. The prototype can be evaluated using expert analysis or usability study

with target audience.

1.2.4 Sympathetic Design

Sympathetic design is set of recommendations for designing devices for older adults [17].
These recommendations are in line with the UCD methodology. The recommendations

are:
e The functionality of the device should be simple to use, and addressing specific older
adults need.
e The UI should consist of the tangible elements appropriately contextualized?.
e Integrating older adults into the design process.
e Contextual design methodology [18]: user research, storyboarding and prototyping.
e Universal design® principles: simple and intuitive use, perceptible information, tol-

erance for error, low physical effort.

These recommendations lead to the creation of a simple physical interface that corre-
sponds to the real world. Formative evaluation during development process with target

users is recommended.

1.2.5 Reading without sight

We use the term to read also in meaning getting textual information using assistive
technologies through the perceptible modality by the visually impaired user. There are

three ways, how the visually impaired access to a book content:

e Listening to Audiobooks (talking books), voice recordings of the book read out

by a human speaker. The recording can be underlined by music and sound effects.

2 Contextualization is referred as to the physical arrangement of technologies in use.
3Universal Design is the design and composition of an environment, which can be accessed, understood
and used to the greatest extent possible by all people regardless of their age, size, ability or disability.
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Some books are available even in several variants, while many books lack the audio
equivalent. Widely used (in the Czech Republic) audiobooks produced in the Studio
KTN* are divided into 20-minute tracks regardless of the internal structure of the
book, each track is indexed. Audiobooks from other sources are usually divided
into files based on the structure of the book (by chapters), each recording may be
different in length. The usual format of an audio file is MP3.

e Listening to book processed by Text-to-speech (TTS) software, where voice
is computer-generated from the input text. Although the developers aim to improve
algorithms to the synthesized speech sounds as natural as human speech, the syn-
thesized speech still sounds quite artificially. Modern TTS systems use machine
learning and knowledge of linguistics. Some TTS systems offer the choice out of

several voices.

e Reading Braille, a form of written language for visually impaired, in which char-
acters are represented by patterns of raised dots that are felt with the fingertips.
Ability to read Braille is conditioned by good acuity of fingertips. The acuity may
be impaired due to aging, receptor degeneration (for example caused by diabetes)
or trauma. Learning to read Braille depends on the good cognition. For individuals
who did not learn it in childhood, there are training courses lasting several years.
Reading braille brings benefits like classical reading: independence of the surround-
ing sounds, perceiving grammar, etc. The disadvantage is the complexity of learning

and expensive devices.

Assistive technologies can increase the independence of individuals with visual impair-
ment by enabling them to perform tasks that they were formerly unable to accomplish [20].

Choice of the variant depends on the skills, subjective preferences, and context of use.

4 Digital internet library for the Visually Impaired in Prague [19].



1.3 Goals of the thesis

The following goals of the thesis are based on the thesis assignment and the initial analysis

that offered a deeper understanding of the solved problem.

Gl

G2

G3

G4

G5

G6

GT7

G8

Analyze the specifics of the visually impaired older adults. Knowledge of

the target user’s limitations is important for the design process according to UCD.

Analyze the current state of access to book content by visually impaired
people and related legislation. To determine the requirements for a new device,
it is beneficial to know the features of the current solutions. The results from related

research can be inspiring.

Get acquainted with the Raspberry Pi platform and its expansion mod-
ules. The functional prototype of the player requires the implementation of hard-
ware and software expressing the functionality of the proposed device. For the

implementation, it is advisable to know the possibilities offered by this platform.

Employing qualitative user research, analyze the needs and requirements
of potential users. Qualitative user research brings real user experience in a given
focus. The relevant topics for this project are leisure time, playing audio-books, and

listening to music.

Regarding the results of the user research and analysis define require-
ments. Specifying of the purpose, functional and non-functional requirements form

the basis of design.

According to User-centered design methodology create prototypes of the
UI. The prototype expresses the intended design and allows usability testing, where

the design issues may be detected in an early state of development.

Describe the implementation of particular prototypes. For future work, the

implementation has to be documented.

Evaluate the developed solution with the target user audience. The us-
ability of the used control concepts should be verified by appropriate method of

evaluation.



Chapter 2
Analysis

This chapter deals with the analytical phase of the UCD design process. The first sec-
tion 2.1 addresses topics related to the target audience. The next part 2.2 describes the
current state of access to the book content by visually impaired users. The section 2.3
mentions the exception in the Copyright Act, which allows free access to book content
in an audio or digital format for visually impaired users. The section 2.4 is dedicated to
Raspberry Pi platform as the core of the final prototype. User research is described in
the section 2.5. The final section 2.6 specifies the requirements for the proposed device

based on the whole analysis.

2.1 Visually impaired older adults

This section describes the topics related to the visually impaired older adults. The first
part is dedicated to the loss of vision that each of our target users experienced. The next
part is devoted to the changes in the human body associated with aging, the possible
limitations of user abilities. The third part describes the Home Palata, an example of
the environment in which the proposed device would be used. The last topic is leisure
activities and their importance. The key facts of the whole section are summarised at the

end of the section.

2.1.1 Vision loss

Blindness can be defined as loss of useful sight. The leading causes of blindness worldwide
are a cataract, uncorrected refractive error, and macular degeneration [21]. The cataract
can be caused by increasing the density of the crystalline lens during adulthood [22],
the macular degeneration is caused by damaged retinal tissue [23]. Other causes are for
example genetic diseases, retinopathy of prematurity [24], infections, injuries, diabetes,
strokes or neurological diseases etc. Cataract, uncorrected refractive error, trachoma,
glaucoma, and diabetic retinopathy are avoidable vision loss due to preventable or treat-

able causes [21]. Therefore, it can be observed in Figure 2.1 that in the regions where



modern healthcare is available, the situation is significantly more favorable than world-

wide.
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Figure 2.1: Prevalence of blindness in adults aged 50 years and older, by cause, in Central
Europe and Worldwide, from 1990 to 2010, from [21].

Congenitally visually impaired (and they, who have lost vision at an early age) has
different visual perceptual development [25], [26]. Congenitally impaired learn to adap-
tation to life without sight since their childhood, for example, in a specialized school,
they learn to read Braille in place of classical reading. The study [27] showed the visual
experience during development irreversibly influences the subsequent perception of tactile
stimuli, blind participants outperformed sighted with the tactile acuity of the fingertip.
Research [28] exposed that the blind subjects retained high acuity into old age showing
no age-related decline, unlike their aging sighted peers.

Later loss of vision is a life-changing experience that is likely to have far-reaching con-
sequences for the person affected [29], [30]. The newly visually impaired person suddenly
lacks visual information about himself furthermore objects and people in his surrounding.
For many situations, that he was previously able to solve quickly and efficiently himself,
he needs foreign assistance or learns to use assistive devices to help resolve that particular
situation now. A person who was previously independent must suddenly learn to fulfill
own basic needs in a new way.

Many impaired had to stop doing daily life activities, for instance in [31] a participant
expressed upset following his diagnosis because he could no longer read, something that
he previously enjoyed doing. There are more serious obstacles with which the blind must
deal like working, giving up on some future life plans, being a more dependent person,
being more isolated from the others, being abandoned by others, and losing friends and
trust in others [32].

The experience of vision loss is associated with negative feelings, for example, sadness,
depression, anguish, anxiety, shock, non-acceptance of the impairment, anger, thoughts of
death, activity restriction and poor self-esteem [30]-[33]. One participant in [31] described
visual loss like: “being in the black hole of Calcutta”, what implies that he felt trapped.
Another participant in [34] described his situation: “Others told me that I wasn’t the same
person. .. I was happier. .. today I'm feeling sad. .. I isolated myself at home because I lost
my interest in everything. Moreover, nobody understands me. Few people want to accept

a blind person and have her as a friend. On the other hand, it’s very hard to depend
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so much on others.”. The experience of vision loss is subjective and may have different
meanings for different people. After vision loss, people show different kinds of adjustment
courses and achieve different levels of rehabilitation outcomes [32]. For example, twelve
participants (out of 38) form [32] exhibited narratives about themselves and their vision
loss where they appeared to be identified with their impairment. In these cases, the
impairment was addressed as being part of them, the rehabilitation and the assistive
devices were appraised as being helpful and positive resources.

In the case of vision loss in higher age, the impact of visual impairment is often felt
more keenly because of other problems associated with aging: declining in intellectual
skills, which affects the absorption of new information [35], [36], consequences of illnesses
and injuries sustained during the previous life. Fear of falling in vision Impairment affects
20 to 43% of older adults [33]. Vision impairment in later life can have profound conse-
quences for the physical functioning, psychological well-being, and health service needs of
older adults [30].

Elderly persons may find it difficult to compensate for vision loss through increased
reliance on other senses. Augmentation of the quality and quantity of sensory stimuli
enhances information about the environment and should facilitate adjustments to new
conditions in life. For example, auditory informational input with speech synthesizers
is used increasingly. Additional environmental information can be gained through the

tactile senses. 251

2.1.2 Changes in the human body associated with aging

Aging can be defined as an organism’s change with time. Senescence, a sub-period of
aging, is the deteriorative process beginning after maturity and resulting with decreased
viability and increased vulnerability. An organism with senescence loses the ability to
adapt to its environment. In fact, every individual ages in its own way, and these phe-
nomena are attributed to the combination of external factors and genetic assumptions.

Physical changes, changes in hearing, vision, touch, and cognition are described below.?”!

Physical changes

The changes described in this section are common to the human body. They express the
natural trends of slowing down and reducing the efficiency of processes in the body. The
physiological, physical changes in higher age are [25]:

e decrease the size and strength of the muscular system,

e less elastic skin,

e reduced height and limited mobility(caused by skeleton degeneration),

e decrease in vital lungs capacity,

IThe superscript citation behind the dot is related to the entire paragraph.



e decreased acid secretion and mobility in stomach and intestines,

e changes in the reproductive system,

e the lower rate of kidneys respond,

e decreased sensitivity of pancreatic beta-cells (reduction of glucose tolerance),
e decreased adrenal androgens (as natural prevent against obesity and cancer),
e the decreased protective efficiency of the immune system,

e the increased autoimmune response of the system,

e cell loss in cerebral and cerebellar cortexes,

e loss of speed in receiving, processing and sending of the neurological signal,

e slower reflex, reaction times and sensorimotor skills.

Hearing changes

Age-related changes to the ear are pictured in Figure 2.2. Our sense of hearing is most
acute at the age of 10 years and then gradually declines with age [37]. The tympanic
membrane becomes less vascular and begins to thin and stiffen, hair cells degenerate,
conduction and amplification of sound waves become less efficient [38]. An old ear cannot
detect very high and very low pitches [39]. The level of an alarm should be at least 10 dB
above the background noise. Otherwise, some older adults with age-related hearing loss
will not hear it [40]. Some seniors require a slower speech speed [41].

About 50 percent of those 75 or older have trouble carrying on a conversation. Older
adults are able to hear speech but understanding can be complicated due to the words
become garbled. For example, the consonants s, z, t, f, and g are high-frequency sounds
and can be hard to hear. The low pitched vowels a, e, i, 0, and u are easier to hear. It
may be hard to distinguish between words that sound alike (hair may sound like “bear”
etc).l42

There are two main kinds of non-physiological hearing impairment: conductive (a
disorder in the outer or middle ear) and nerve deafness (central nerve loss). Nerve loss
is a permanent consequence. Some hearing loss is hereditary, others may be caused due
to repeated exposures of damaging factors, or their accumulation during lifetime. The

critical factors are [42]:
e Noise: Exposure to constant or a sudden very loud noise can cause permanent
hearing loss.
e Injuries: Any blow to the head or ear can cause a permanent hearing loss.

e Diseases: Common diseases such as heart disease, kidney disease, diabetes, stroke,

or tumor can interfere with hearing. tumor can interfere with hearing.

e FEar Infections: In case of failure or inadequate treatment can a common infection

cause hearing loss.
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Figure 2.2: Age related changes to the ear, from [38].

Vision changes

Several age-related changes to the eye are pictured in Figure 2.3. With rising age, the
cornea tends to be flattened and the corneal epithelium often degenerates, which can
lead to astigmatism. Sclera becomes less elastic and turns to yellow because of the ac-
cumulation of fat. The ciliary body thickens and becomes hyalinized, what can cause
obstruction in draining aqueous fluid from the eye, but a concomitant decrease in the
production of aqueous fluid decrease elevation of intraocular pressure. Some loss of reti-
nal photoreceptor cells can reduce the size of the visual field and adversely affect acuity.
The accommodation (the focusing ability) for close vision is decreased and slower. To
the photoreceptors gets less light, because the iris becomes more rigid and the diameter
of the pupil is lessened, so older people tend to need more intense light to see as well
as the once did. The opacity of the vitreous is disturbed, for example by hemorrhaging
of retinal blood vessels into vitreous. Eyelids can drop or turn inward or outward, as a
result of decreased elasticity and the loss of muscle tone. The decrease in the secretion of
tears from the lacrimal glands causes dry eye, what is more often seen in elderly women
than men. The near-vision declines, the percentage of older people who need glasses for

reading raising with the age.[?): [38], [43]
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Figure 2.3: Age related changes to the eye, from [38].

Cognitive changes

With higher age declines the speed of cognitive processing, working memory, executive
cognitive function and cognitive tasks that require to quickly process or transform infor-
mation to make a decision. On the other hand, the cumulative knowledge and experiential
skills are well maintained into advanced age.[*

There is growing evidence the age-releated changes along with exposure to critical fac-
tors (neurotoxins like alcohol, depression, hypertension, diabetes, and obstructive sleep
apnea) can cause advanced cognitive impairments severe enough to impair everyday func-
tional abilities, dementia. Physical activity, mental stimulation and other healthy lifestyle

factors are recommended as prevention.!*4

Sense of touch

Tactile thresholds increased significantly with age [45]. Sighted people, who do not prac-
tice the sensitivity of fingertips regularly as visually impaired, experience the age-related
decrease in tactile acuity by roughly 1% per annum [28]. Loss of sensory acuity can im-
pact aspects of function in the elderly, including articulation of speech, hand grip, and
postural stability [46]. Touch can be pathologically affected by diagnoses like diabetes,
which causes degeneration of tactile receptors.

2.1.3 Home Palata

Since fundamental research described in [1] we have cooperated with Home Palata [4].
The Home Palata is a residential care institution for visually impaired older adults. The
building was built in 1892-93 on the occasion of the 40th anniversary of Emperor Franz

Joseph’s the first, the modern reconstruction was completed in 2008. The current capacity
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of the Palata is 125 beds (45 one-bed and 40 two-bedrooms). The average age of clients
is around 84 years. Internal code of ethics inspired by Bohm’s method [47] defines the

basic rules of employee behavior towards clients.

Figure 2.4: Home Palata: exterior, room and corridor, from [1], [4]. On the one hand side
of the corridor, we can see orientation elements (haptic marks), the other side is equipped
with items and furniture that support socialization, resting and psychical well-being of
the clients.

The interior of the building is equipped with elements of spatial orientation. Fig-
ure 2.4 shows the appearance of a typical corridor. The environment is adapted to be
maximally natural for the clients. A standard room equipment includes an electrically
adjustable bed, cabinet, bedside table, chair, table, shelf, landline phone, a signaling sys-
tem for calling staff, and washbasin with hot and cold water. Clients can equip their room
with their personal accessories or with small furniture. The devices used by the clients
are, for example, radio, television, specialized watch, telephone or mobile phone, audio
players and more.™!

Apart from regular caregiving activities, the Home Palata offers various meaningful
leisure activities at any day of the week. It includes physical activities like rehabilitation
as well as various social events, for example, group reading, memory training, crosswords,
cooking, art activities, live music, grilling, and so on [1]. Magazine Palata is published
every second month (printed and electronic magazine) and describes important and in-
teresting events from the life in the Home. Outside the building are benches, tables, and
pergolas for sitting. In the summer months, there are social events related to barbecue.
The park is equipped with elements of spatial orientation and strengthening machines for

seniors. On the back side of the park, there is a sheep enclosure.



2.1.4 Leisure activites

Participation in leisure activities is associated with improved well-being [48], [49]. The
results of [50] suggest that maximizing activity participation is an adaptive strategy taken
by older adults to compensate for social and physical deficits in later life. Leisure activities

can be divided into five groups [51]:

e Mental activity: reading books/newspapers, memory training, studying, working

crossword puzzles, drawing, painting.

e Social activity: attending the concerts, playing cards/games; or participating

in social groups or a pension organization.

e Productive activity: cooking, gardening, housekeeping, doing volunteer work,

knitting, sewing, weaving, or crocheting.
e Physical activity: walking, rehabilitation, sports.

e Recreational activity: listening to the radio, audiobooks, watching television.

Results of [51]-[54] suggest that frequent participation in the mental, social, or pro-
ductive activity is associated with a lower risk of dementia in the elderly. The process of
mental stimulation plays a role in preserving cognition. Intellectually challenging activ-
ity promotes stability or enhance cognitive performance, involves thinking and attention
control processes, which might increase or maintain brain reserve even in older age.!

“Reading is a frequent leisure activity of many seniors. Bouchard et al. in [55] de-
scribed a study with 26 visually impaired seniors experiencing severe or moderate vision
loss. The aim was to clarify the role of reading for leisure and instrumental activities in
daily living. About 60% of participants used talking books, and 25% used a computer for
reading print. Although most older adults preserve some usable vision, age-related vision
impairments mainly affect the ability to see the press. Age-related loss of vision also as-
sociates with depression, low self-esteem, and other harmful psychological reactions. The
outcomes indicate that reading is essential both after vision loss and before; however, there
was a significant decline in reading newspapers and magazines. Some users that lost in-
terest in talking books reported initial difficulties in learning to use them effectively, falling

asleep while reading and problems with concentration.” %

Summarisation

The risk of vision loss increases with age. Vision loss is a life-changing event, which is
in most cases subjectively associated with negative emotions. Adapting to life without
sight involves learning to fulfill individual needs in other ways and depends on learning
ability. Everyone deals with vision loss in own way. In higher age, the adaptation is
complicated by other aging difficulties. The processes in the human body are slower

and less effective when older. Sensory organs lose accuracy, cognition is getting slower.
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Furthermore, abilities can be reduced by diseases (such as diabetes) or the consequences
of injuries.

Elderly persons may find it difficult to compensate for vision loss through increased
reliance on other senses. Augmentation of the perceptible stimuli facilitates adjustments
to new conditions in life. The useful assistive devices were appraised as being helpful and
resources of positive experiences.

Some institutions provide a safe home and dignified living conditions for visually im-
paired seniors, for instance, Home Palata in Prague. The Palata offers facilities, support
services by individual needs, leisure activities and social events. Clients in Palata live
in a single or double room, where they can bring their appliances or small furniture.
For leisure, there are available communal indoor and outdoor spaces.

Participation in leisure activities is associated with improved well-being; boredom, on
the contrary, reduces it. Independently practicable activities can help to fill the free time

when no other activity is available.

2.2 State of the art

This chapter summarizes the current state of access to book content by visually impaired
users. The first part is devoted to work that dealt with the related issue. In the second

section the existing devices that can serve as book players are described.

2.2.1 Related work

“Massov in [57] mentioned several auditory assistive options for the visually impaired,
including reading machines and talking books. Reading machines consist of a document
scanner, Optical character recognition (OCR) software*, and a TTS. They make text
printed on flat paper accessible to the wvisually impaired. The machine is suitable for
reading documents and is one of few ways the visually impaired can read books whose
digital form does not exist. Devices for representing text available in digital form enable
sophisticated browsing and search features. However, using advanced features may require
more advanced user skill. In contrast, a talking book cannot support such features; its
advantage is natural sound. An audio player is required for listening to talking book. The
complexity of such a player vary.” 1%

“Crossland et al. in [58] evaluated two different electronic book readers as aids for
individuals with low wvision. They criticized the lack of extra large text option of both
readers. The Amazon Kindle can read text aloud up to 200 words per minute®.” 1)

“In [59] Kulkarni and Bhurchandi present a low-cost e-book reading device for blind.

The device is based on two Braille characters implemented using solenoids. The work does

20Optical character recognition (OCR) software works with your scanner to convert printed characters
into digital text.
3 Average speed of human speech is approximately 130 words per minute.
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Figure 2.5: The suggested layout of audio player control buttons, from [61].
not describe any evaluation of the prototype.” 1%

A technical solution of the reading-book system is described in [60]. It is a device
with a built-in text-to-speech module, which supports functions: pause, stop and navi-
gate by chapter, section, subsection or paragraph. The user interface is not visualized
in the article, but there is a table of control buttons and their functions. Up and down
buttons switch the level of the controlled fragment (chapter, section, subsection or para-
graph); right and left buttons are used to relative navigation in the selected level (left
button = previous fragment, right button = next fragment). The metaphor for relative
switching the fragments with the right and left buttons is also evaluated in [61], where five
out of six sketches of a drawing experiment (when each participant sketched the visual
counterpart of the UT of audio player application) had the previous track button on the left
and next track button on the right. The suggested layout can be seen in Figure 2.5.

“Harrison in [62] implemented real-world metaphors into user interface providing nav-
igation within a book or document, which includes: turning to the previous/next page, and
moving forward or backward in large ‘chunks’, relative to the beginning and end of the doc-
ument. The evaluation of the prototype indicated that the interface was intuitive thanks to
the metaphors. The subject of improvement to the next generation of the prototype is the
addition of more manipulative elements and removal of the display from the interface.” %

Listening to digital text using TTS enables advanced functions. Audiobooks sound
natural. To implement the control of the audio player, the cross layout of the buttons has
been recommended, where the right and left buttons are used for rewinding and skipping
tracks. For easy understanding of the control concept, it is recommended to implement
metaphors with the real world.

2.2.2 Analysis of existing devices

Many audio players can be used for listening to books. In this section nine available
devices that show different approaches to the UI solution are described. The several
features of presented devices are summarized in table 2.1. Individual approaches to design

are discussed in the final part.
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Amazon Kindle with Blind Readers Bundle

Amazon Kindle Paperwhite is an e-book* reader. The Kindle Audio Adapter activates
VoiceView on Kindle when plugged into the micro-Universal serial bus (USB) port.

e Dimensions: 169 mm x 117 mm x 9 mm.

e Weight: 223g.

e User interface: touchscreen (pictured in Figure 2.6).

e Playable content: e-book.

e Slots: 1x micro USB (for adapter and charging battery).

e Voice output: 3.5 jack by Kindle Audio Adapter.

e Features: TTS with speed adjustment, Wi-Fi®, cloud storage for all Amazon con-

tent.

e Price: $100.

kindle paperwhite

blind and visually impaired
readers bundle

Figure 2.6: Ul of Amazon Kindle Paperwhite with Blind and Visually Impaired Readers
Bundle, from [63]. The information presented on touchscreens does not offer correspond-
ing tactile feedback, and no positioning support mechanisms are provided [64]. The
touchscreen for the blind can be effective in a specific mode where the device is controlled
by gestures. Learning of gestures and gesturing requires a certain level of motor and
abstraction abilities.

PlexTalk

Pleztalk is an specialised book player supports reading of books (using TTS) and playing
audiobooks. By the Cross Cover some buttons may be hidden. The UI gives spoken

information about the current operation, help information (by press the Information key),

4E-book is book publication made available in digital form, consisting of text, images, or both, readable
on the flat-panel display of computers or other electronic devices.

SWi-Fi is technology for radio wireless local area networking of devices based on the IEEE 802.11
standards.



and key descriptions in Key Describer mode. The device speaks with five languages:

Dutch, English, French, German, and Spanish. The manufacturer states that the device

is waterproof and impact-resistant.

Dimensions: 170 mm x 219 mm x 56 mm.
Weight: 1.3kg.
User interface: the control panel consists of 30 buttons (pictured in Figure 2.7).

Playable content: e-books conforming to Digital Accessible Information System
(DAISY) standards; audio files.

Slots: Secure digital card (SD), USB, Compact disc (CD).

Voice output: built-in speaker (impedance 4 ohm, output 2W); headphones: jack

3.5mm.

Features: search function (in text input mode), volume adjustment, navigation
(in audio-file mode: skipping track, album, bookmark. in the text input: Heading,
Group, Page, Phrase, Bookmark), play speed adjustment, bookmarks (maximum is
10 000).

Price: $500.

Tone adjust Volume adjust Play Speed adjust

Numerical keypad

Figure 2.7: UI of PlexTalk device, from [65]. The sleep timer function turns the player
automatically off at a set time.

Sovereign USB Memory Stick Player

Sovereign USB Memory Stick Player is an audio player for blind and partially sighted.

The device plays audio files stored in the root folder of the plugged flash drive. An

automatic bookmark, what starts the playback exactly from the position where was it

stopped at the last time, is implemented.
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e Dimensions: 116mm x 230mm x 97mm.
e Weight: 1.2kg.

e User interface: the control panel consists of 4 buttons and one potentiometer

(pictured in Figure 2.8).
e Playable content: audio files.
e Slot: USB.
e Voice output: built-in speaker; headphones: jack 3.5mm.

e Features: volume adjustment, play, pause, bookmark, navigate between multiple

folders, or books at the touch of a button, bookmark.

e Price: $40.

Figure 2.8: Ul of Sovereign USB Memory Stick Player device, from [66]. The user interface
consists of four buttons that have the same shape and size and one volume dial. Besides
the buttons, the negative relief expresses the button function. The negative relief is hard
to recognize by touch. The volume dial covers next to the volume adjustment the turning
on and off.

BoomBox plus

BoomBozx plus is an USB audio player with radio. If the flashdisk is plugged in the device
is in audio-player mode — otherwise is in the radio mode. The automatic bookmark is

implemented. The device does not support rewinding.

e Dimensions: 120mm x 80mm x 70mm.
e Weight: 400g.

e User interface: the control panel consists of 3 buttons (pictured in Figure 2.9),

switch, and volume control dial.



Playable content: audio files, e-book.

Slot: USB.

Voice output: built-in speaker; headphones: jack 3.5mm.
Features: TTS, player, track navigation, bookmark.

Price: $110.

Figure 2.9: UI of BoomBox plus device, from [67]. The UI consist of there buttons and
main ON/OFF switch. The ON/OFF is located on the back of the device. On the top
of device are there identical buttons. The middle button covers the play/pause function,
the others skip track (in the radio mode skip the station).

Milestone 312

Milestone 812 is book reader/player with TTS. This device offers good portability and

provides quite a lot of features. The control logic is based on several modes in which user

can access to the implemented functions using five buttons.

Dimensions: 90mm x 50mm x 15mm.

Weight: 53g.

User interface: the control panel consists of 5 buttons (pictured in Figure 2.10).
Playable content: audio files.

Slots: USB.

Voice output: built-in speaker; headphones: jack 3.5mm.

Features: audio player, TTS player, voice recorder, radio, and additional options

(agenda, color reader, barcode reader).

Price: $450.
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Figure 2.10: UI of Milestone 312 device, from [68]. The individual buttons are tactile
recognizable. However, when we consider the many features that this facility offers, to
the orientation and understanding of device modes depend on the good abstraction skills
of the user.

Switch Adapted Auna Boomberry Portable Boombox

Switch Adapted Auna Boomberry Portable Boombox is portable CD, MP3, cassette, radio

player which can be operated by switch function.

e Dimensions: 260mm x 150mm x 200mm.
e Weight: 1.7kg.

e User interface: there the control button groups, each of them controls content of
different input (cassete, CD or USB) consists of 3 buttons (pictured in Figure 2.11),

and volume control dial.
e Playable content: audio files.
e Slot: CD, cassette, USB.
e Voice output: built-in speaker, headphones: jack 3.5mm.

e Features: radio, audio player, track navigation (skip, rewind), pause, restart, cas-

sette control, volume adjustment.

e Price: $220.

¥
cassette control ’

i

=
skip/rewind Aﬁ’g;’
forward .

Figure 2.11: UI of Switch Adapted Auna Boomberry Portable Boombox device, from [69].
The controls are designed into a symmetrical layout, what subordinates their shape and
position. The buttons are close together and have similar tactile features (shape, surface,
material, dimensions, etc), what can lead to control mistakes, especially for inexperienced
visually impaired users.



EJiasu mini digital player

EJiasu mini digital player is an audio and radio player. The user interface consists of a
display and many small similar buttons. The displayed information is not accessible for

visually impaired users. The device does not support voice feedback and rewind feature.

e Dimensions: 20mm x 70mm x 30mm.
e Weight: 150g.

e User interface: fourteen buttons (pictured in Figure 2.12), and volume control
dial.

e Playable content: MP3 and WAV files.

e Slots: USB, SD card.

e Voice output: built-in speaker.

e Features: radio, audio player, skipping track, automatic channel search.

e Price: $15.

Figure 2.12: Ul of eJiasu mini digital player, from [70]. In the control panel we can see the
display and fourteen buttons of a similar shapes, small size, placed quite close together.
The interface does not provide a voice response. These facts can cause a confusing feelings
of device control for visually impaired users who do not see information on the display
and labels above the buttons.

Pocket MP3 players

Pocket MP3 players are widely used devices. Small dimensions allow good portability but
limit the size of control components. We can find different designs, different quality, and
price categories on the market.

e Dimensions: from 30mm x 30mm x 10mm.

e Weight: from 12g.

e User interface: varied, the buttons in the cross layout and displays in many cases

implemented (pictured in Figure 2.13).
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Playable content: audio files.

Slots: USB (or uploading content by Personal Computer (PC)).

Voice output: built-in speaker.

Features: play, pause, skip track, rewind, volume adjustment, check battery state.

Price: $10... $200 and even more.

Figure 2.13: Uls of pocket MP3 players, from [71]. Dimensions are especially suited to
the needs of users who like to listen outside, on the go, etc., but limit the size and distance
between the control components.

Smart speaker with Alexa

The Echo Dot, the Smart speaker with Alexa, is voice-controlled speaker that uses Alexa®
to play music, control smart home devices, make calls, answer questions, set timers and
alarms, and more. When a user wants to use Echo Dot, just says the wake word “Alexa”
and Dot responds instantly. Languages supported by Alexa are English UK, English US,
and Germany.

e Dimensions: 32 mm x 84 mm x 84 mm.

e Weight: 163 grams.

e User interface: voice Ul, the device is pictured in Figure 2.14.

e Playable content: streamed music (Amazon Music, Spotify, and iHeartRadio
...etc).

e Slots: Micro-USB.

e Voice output: built-in speaker for voice feedback when not connected to external

speakers. 3.5 mm stereo audio output for use with external speakers.
e Features: streaming music, audio calls, smart home devices control, ...

e Price: $20.

6 Alexa is a voice-control system. It lets you speak your wishes to an Echo smart speaker and see them
fulfilled, like dimming your lights or playing music tracks.



Device leensmns Weight | Price Playable Ul
In mm content
Amazon Kindle | 169 x 117x 9 | 2235 | $100 | e-book | Louehsereen
headphones
o-book 30 buttons
PlexTalk 170 x 219 x 56 1300g $500 : headphones
audiobook
speaker
4 buttons
Sovereign 116 x 230 x 97 1200g $40 audiobook volume dial
headphones
speakers
audiobook | 5 buttons
Milestone 312 90 x 50 x 15 593g $450 e-book speakers
radio headphones
audiobook 3011)111122 IZisial
BoomBox 120 x 80 x 70 400g $110 e-book
. headphones
radio
speakers
14 buttons
audiobooks volume dial
Auna 260 x 150 x 200 1700g $220 ) display
radio
headphones
speakers
audiobook 14 buttons
eJiasu 20 x 70 x 30 150g $15 : display
radio
speaker
varied
Pocket MP3 from 30 x 30 x 10 | from 12g | from $10 | audiobook (buttons,
player headphones,
display)
Smart speaker streamed voice Ul
with Alexa 32 x 84 x 84 163¢ 520 music 4 buttons

Table 2.1: In the table are the key features of described book players related to this thesis

summarised.
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Figure 2.14: Echo Dot Smart speaker with Alexa, from [72].

Discussion

Amazon Kindle differs from other devices by touchscreen as an interactive interface. The
touchscreen on Amazon Kindle does not provide any tactile feedback, unlike the physical
interface composed of buttons and other components. The touchscreen can be usable for
visually impaired in the special mode, where the number of objects is reduced to only
the most necessary, and the simple control gestures are implemented [64]. However, the
usability of the touchscreen by the visually impaired user is conditioned by a certain level
of abstraction and motor skills, what can be an obstacle for elderly users.

Except for the Amazon Kindle and Smart speaker with Alexa, the described devices
focus on playing content from a physical medium (USB flash drives, SD cards, or CDs).
A user who wants to listen has to get the content on the right media and physically insert
it into the device. This process is quite complicated in the situation when a player’s user
cannot work with a computer. In such case, the listening to audiobooks depends on the
physical delivery of the recorded content medium from the content manager (some PC
skilled user, a related person with the listener) to the player’s user (book listener).

The Amazon Kindle and the Smart speaker with Alexa are unlike the others advanced
in access to shared cloud storage. Remote uploading can be useful, especially when content
management is realized by someone else than the user of the physical client device. Alexa
offers a complete solution where users or content managers have not to be skilled in work
with a computer. Everything can be done through the voice interface. Voice control may
be unpleasant in some situations for older users. User by the voice control of the device
may disturb the surroundings, or they would feel stupid (as is described in [73]).

The described physical user interfaces use mostly buttons and the volume control
dial. Adequate size of control components is one of the desirable features of users with
reduced fingertip accuracy, such as older users. This criterion is especially important

7. The small and close buttons are implemented for a

for the prevention of slip errors
variety of reasons, such as small device dimensions or aesthetic reasons, as can be seen on
pocket MP3 players (Figure 2.13), the eJiasu mini digital player (Figure 2.12), PlexTalk

(Figure 2.7), Auna Boombery digital player (Figure 2.11).

7Slip means error during the realization of the right action; the user accidentally pushes a different
button than he wants.



To help prevent mistakes®, controls of various functions should be perceived differently
by the user. Designs violating this rule, where similar buttons do different functions,
are: PlexTalk (Figure 2.7), Sovereign USB Memory Stick Player (Figure 2.8), BoomBox
plus (Figure 2.9), Auna Boomberry (Figure 2.11), eJiasu (Figure 2.12), and pocket MP3
players (Figure 2.13). In the case of a visually impaired user, it is possible to achieve
different perceptions with diverse size, position, material, or sound effect of the control.
The displayed information and printed labels are not useful for visually impaired. At
UI Milestone 312 (Figure 2.10), the buttons are tactile differentiated and uses the cross
layout, what leads to the better orientation in the UL.

The excessive complexity of the user interface can be caused by overloading one button
with multiple functions, which puts requirements on either motor (rewind/skip in one
button, where different ways of pushing covers diverse actions) or abstraction (Milestone
312, Figure 2.10) abilities. The PlexTalk for each feature offers its own control element.
This approach is easier to understand. The problem is that for many features, the user
interface has too many elements. This problem can be prevented by implementing only
the features that users really need. For these reasons, it is important that the implemented
functions fulfill just the right utilities. Excess or lack features can affect the usefulness of
the device.

Understanding the user interface can be supported by real world metaphors. In this
context, for example, the PlexTalk device has a layout based on the phones. Metaphors
linked the design of player devices to the traditional reading process on described devices

are not present.

8Mistake means the error in setting the goal of an action, for example, when the user consciously
wanted to squeeze the wrong button, because he did not know the real purpose.
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2.3 Related legislation

The using of copyright works, such as book and audio-books, is related to copyright
law. Act No. 121/2000 on Copyright and Rights Related to Copyright implements the
relevant legislation of the European Communities?. According to copyright law, Volume
4 Exceptions and Limitations to Copyright, Article 38: ,, Licence for Disabled, copyright
1s not infringed by anybody who:

a) exclusively for the benefit of people with disability and not for the purpose of direct
or indirect economic or commercial advantage, makes a reproduction or has a re-
production made of a published work to the extent required by the specific disability;
a reproduction so made may also be distributed and communicated by the same per-
son, unless this is done for the purpose of direct or indirect economic or commercial

advantage;

b) exclusively for the benefit of people with vision disability and not for the purpose
of direct or indirect economic or commercial advantage, provides the verbal expres-
sion of the visual component and adds it to the audio component of an audiovisual
recording of an audiovisual work; the audio component of the audiovisual recording
of an audiovisual work may also be reproduced, distributed and communicated by the
same person, unless this is done for the purpose of direct or indirect economic or

commercial advantage;

c) if the originals or reproductions of published works are lent to meet the needs of

people with disability in connection with their disability.”, from [74].

The Ministry of Culture of the Czech Republic establishes the Library for visually
impaired in Prague (KTN). The KTN enables access to information and art to impaired
people through audio files, Braille, embossed graphics, and digital texts. The KTN pro-
vides an online Biblio service [75] where titles in digital form are available for registered

users proved by a ZTP card (severe health disability identity card).

9Council Directive 91/250/EEC of 14 May 1991 on the legal protection of computer programs; Council
Directive 92/100/EEC of 19 November 1992 on rental right and lending right and on certain rights related
to copyright in the field of intellectual property, as amended; Council Directive 93/98/EEC of 29 October
1993 harmonising the term of protection of copyright and certain related rights, as amended; Directive
2001/29/EC of the European Parliament and of the Council of 22 May 2001 on the harmonisation of
certain aspects of copyright and related rights in the information society; Directive 2001/84/EC of the
European Parliament and of the Council of 27 September 2001 on the resale right for the benefit of the
author of an original work of art; Directive 2004/48 /EC of the European Parliament and of the Council
of 29 April 2004 on the enforcement of intellectual property rights.



2.4 Raspberry Pi platform

The Raspberry Pi is a series of single-board computers developed by the Raspberry Pi
Foundation (United Kingdom). The Raspberry Pi platform is widely used thanks to good
price-performance ratio and developer-friendliness. Raspberry PI Zero W is a computer
with dimensions: 65mm x 30mm x 5mm and built-in Wi-Fi'® module (the other key
parameters can be seen in Figure 2.15). Raspbian is the official supported operating
system for Raspberry Pi based on Debian'! optimized for the Raspberry Pi hardware [76].

The operating system is still under active development.

802.11b/g/n wirelessLAN
Bluetooth 41 4

microSD card slot

microUSB
broadcom BCM2835 X
1GHz single-core processor
512MB Onboard RAM

Figure 2.15: Raspberry Pi Zero W board from [77]. The Raspberry Pi is open hardware,
with the exception of the primary chip, the Broadcomm System on a Chip (SoC), which
runs many of the main components of the board: Central Processing Unit (CPU), graph-
ics, memory, the USB controller, etc [78]. The General-purpose input/output (GPIO)
allows to connect some hardaware components. It is possible to control GPIO pins using
a number of programming languages and tools.

Raspberry Pi has been used in a wide array of digital maker projects, from music

machines and parent detectors to weather stations [79)].

10Wi-Fi is technology for radio wireless local area networking of devices based on the IEEE 802.11stan-

dards.
HDebian is a free operating system and includes the basic set of programs and utilities that make the

computer run.
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2.5 User Research

We conducted a qualitative user study with nine participants to get insight into the topic
of audio-content consumption by visually impaired individuals. The discussed topics were:
what they read and listen to; how do they read!?; where they read; and which devices

they use.

2.5.1 Participants

We interviewed nine participants, six female. Average age was 63,1 (MIN = 36; MAX =
92; SD = 23,7; Table 2.2). Four have category 4, five category 5 visual impairment [80],
three were congenitally blind, six were late blind. The average duration of impairment
onset for late blind participants was 19.5 years (MIN =5; MAX = 42; SD = 15.6).

how many years is | interview
ID Sex age | degree visually iifngaired transcript
P1 female | 40 4 17 Al
P2 female | 41 5 41 A2
P3 female | 70 5 7 A3
P4 female | 42 4 42 A4
P5 male 36 4 36 A5
P6 male 68 4 13 A.6
p7 female | 92 5 6 A7
P8 female | 90 5 5 A8
P9 female | 89 5 9 A9
Average (AVG) 63,11 19,56
Standard deviation (SD) 23,72 15,61

Table 2.2: Participants of user study. The degree belongs to Classification of visual
impairment according to WHO [80].

The sample size — nine participants was determined accordingly to the research method
used - semi-structured interview. We stopped recruiting additional participants when our
saturation criterion was met (no substantial new insights were gained by interviewing
the last two participants). Relatively low number of participants is also determined by
complicated methods to reach such a specific user group and correspondingly high costs

per participant.®¢

2.5.2 Procedure

We conducted nine semi-structured interviews in an informal, quiet environment (ded-
icated room at the university, participant’s room in a residential home facility). Each

interview was recorded with the consent of the participant and took approximately 20

12\We use the term to read also in meaning getting textual information using assistive technologies
through the audio modality.



minutes. The recorded interviews were transcribed and transformed to factoids that have

been grouped by topic [81]. We report information relevant to our design. (S

2.5.3 Results

The study indicated that the most popular presentation of the content is the audio-book
— a book read by a human speaker. P2: “I prefer audio books because the voice does not
sound so artificially.”. The listener is sensitive to the way an audio-book is produced:
P2: “Although the priority is the story, I postponed some books because of the speaker.”;
P6: “I follow the book, if there is music, or if the voice is pleasant.”. Only P3 prefers
the TTS to audio-book: “Those audiobooks sometimes make me angry, when the speech
1s too exaggerated as a theater. I prefer some more space for my interpretation.”.
Participants read primarily at home (in private). P3: “I like to listen to and during

7 The bed is a specific place, where most

this, I do some quiet work, such as dusting.
participants prefer to read. P9 would like to listen to in her chair beside the bed, but it
is blocked by too short a cable. P6, who is the client of the residential care home, likes
listening to books in the smoking room. Participants prefer the use of headphones only
in public areas to avoid disturbing others. Participants listen to the books mostly alone;
only P1 said she sometimes listens to a book with someone else. P7 listens to radio when
her roommate is not in the room to avoid disturbing her.[¢

Many clients of the residential care home use old devices, typically provided by family
members — for instance, an MP3 player with small buttons, which are hardly usable for
them. In contrary, some clients use new devices more specialized for seniors. However,
there are still substantial issues that compromise efficient usage. Several devices do not
support rewind function, P6: “I bought a radio in which the flash drive can be inserted for
playback. It remembers the place where it ended playback. It supports skipping chapters,
but not rewinding. And when I fall asleep, then I have to move around the whole chapter.”.
P7 would like to listen to books, but she lacks the appropriate equipment. The handling
of content is quite complicated rather than based on concepts and metaphors already
known by the target user audience.

Participants who search for the content themselves use KTN (more in 2.3). P9 can
not get the books on her own, so the books are downloaded, burned to CD and brought

by her grandson into the Palata.
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2.6 Requirements

This section is dedicated to the second phase of UCD process, specifies the requirements

for the proposed device. Requirements are based on results of realized user study, con-

sultation with visually impaired expert user Lukas Treml, related work and analysis of

existing solutions.

The functional requirements are:

R1:

R2:

RS3:

Rj:

R5:

RG6:

R7:

RS:

Playing audiobooks.
The user research has shown that audiobooks are more popular than TTS thanks

to natural sound.

Remote content management.

The content management process should be facilitated by remote access because the
target users cannot work with a computer so the content will be managed by another
person (nurse, descendant, a library officer, etc.). Therefore the player should be
able to connect to the Internet. The cloud application opens up additional options

for configuring the device by the specific preferences.

The choice of book.
The device should be able to offer several books at a time; the user could choose

the book according to the current mood and situation.

Automatic bookmark for each book.
The user research has revealed that the bookmark is a useful feature when listening
to books. Users most often use a bookmark to mark the location where they ended

with reading, so they could start there next time.

Skip track.
The skip track is a function present on all of the analyzed devices because it is

important for user control of the content.

Rewind.
The interviewed participants said they sometimes use rewinds, for example, when
they miss a word. One of the participants said he misses the rewind function on his

device.

Volume adjustment.
The required volume may vary in different situations. It should be possible to change

the volume according to current conditions and preferences.

Clock.
Blind users easily lose the notion of time, even if it is day or night. Therefore, it is

important that they have information about the time available.



RY9:

R10:

Speakers and headphones.

According to user research, users prefer to listening by speakers, but in the presence
of other people they use headphones to avoid disturbing them. The device should
support both options.

Battery state.
If the device is battery-dependent, the user should be able to find out how much
reading time left. In case the device is charging, the user should be able to get the

remaining charging time.

The non-functional requirements are:

R11:

R12:

R13:

R14:

R15:

Portability.
Some participants of user research like to listen outside of their room.

Safety.
The device should not be dangerous for the user, not contain sharp corners etc.

Hygiene.
The visually impaired user can easily dirt the device due to lack of self-control over

the purity of his hands. The device should be cleanable.
Usability.

The user interface should meet the needs, habits and limitations of visually impaired
older adults. Support the understanding of the control by usage of appropriate
real-world metaphors. The metaphor should link the control with generally known

concepts by the target audience, such as described example in 2.2.2.

Toughness.
The design should take into account clumsily usage and not contain any easily

damageable parts.



Chapter 3
Design

This chapter follows the design phase of the UCD process [8]. The goal of this design
is to naturally blend the affordances and strengths of physically manipulatable interface
with a digital audiobook content, thereby leveraging the particular strengths of each [62].
We called the device Reprobooktor — meaning loudspeaker plus book. In the section 3.1
the purpose of the designed device is summarised. The next section 3.2 is dedicated to
the model of our user. The description of the situation context through scenarios and
story-boards is presented in section 3.3, respectively in section 3.4. The next section 3.6
reports the sketches of both prototypes. Sections 3.7 and 3.8 describes prototypes of the

device.

3.1 UCD Canvas of Reprobooktor

The purpose of Reprobooktor is summarised in Figure 3.1 by UCD canvas method [82].

3.2 Persona

We chose the target user group for the book player according to the analysis of existing
book players (described in 2.2.2) and user research results (described in 2.5). As primary
user group of designed book player device, we have opted visually impaired older adults
who do not use a PC. We found that available devices do not meet the needs of this
target group as much as they could. As a representative of the target users, we present a
persona Alena in Appendix B. Persona was based on the fundamental research described
in [1].

3.3 Scenarios

We present the scenarios related to the focus of this thesis, describing the interaction

between an user of primary user group and the book payer device. The list was updated
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User Centered Design Canvas

3. PROBLEMS

- there is no intuitive device
for listening to audiobooks

- does not understand the
control of music players

- can’ t perceive the feedback
of devices with display

- can” t use a computer, search
for and download audiobooks,
upload them to the player

- fears that the electronic
device is sensible to damage
- the MP3 player control panel
is small, and the buttons are
too close together

- worried that by mistake, the
player will accidentally start
another action than he wants
- fears that the device will be
disabling by unwanted action
- existing players do not
support required functions

4. MOTIVES

- wants to listen to audiobooks
freely and autonomously

- wants to choose a book out of
several options

- wants to be able to move a
little bit back, in case of
interruption, missing a few
words

- wants to know what time is it
- takes control of a device,
know how long the battery will
stay or charging

- wants to choose out of
several favorite radio stations
and listen to it

5. FEARS

- the device will be too
complicated

- the device can be easily
damaged

- book uploads will be too
complicated

- the device will not

be cleanable

1. BUSINESS

Reprobooktor

device for listening to
audiobooks

2. USERS

Visually impared older adults,
who do not use
a computer

9. UNIQUE VALUE
PROPOSITION

REPROBOOKTOR - uses
metaphors with a real world,
modern technologies and
user experiences to achieve
the most comfortable control
of bookplayer device by the
visually impaired older users.

8. COMPETITIVE
ADVANTAGES

- simple and tactile-friendly Ul
- metaphors with real world
- implemented required func-

tions

- wathches

- remote content manage-
ment access

- voice feedback

7. ALTERNATIVES

- Plextalk device

- EJiasu mini digital player
- Auna Boomberry Portable
Boombox

- BoomBox plus

- Milestone

- Sovereign USB Memory
Stick Player

Figure 3.1: UCD Canvas of Reprobooktor, based on [82].

6. SOLUTIONS

- intuitive Ul thanks to
real-world metaphors

- usage of natural mapping
and appropriate controls

- Ul without display

- appropriate haptic or voice
feedback for each interactive
element

- remote book-content
management system and
device configuration

- durable materials and
robust construction against
shocks, falls, and unskilled
handling

- sufficiently large controls
and far encugh apart

- design distinguishing
controls of different meanings
- stable controls

- no overloaded buttons with
more features

- minimal volume level is set
above the human ear hearing
threshold

- implement the detected
required user control controls
from user research
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during the iterative design process.

S1: Reading book using speakers

Alena just finished her lunch. As usual, she is going to rest with her Reprobooktor. She
puts a Reprobooktor from a shelf and sits on the bed. She opens the Reprobooktor and
places it on the table beside her bed. She comfortably lies and listens. After a while,
she starts to fell sleepy. She closes the Reprobooktor by the left hand and falls asleep.
The next day she opens the book, and the reading begins at the position where it ended
yesterday.

S2: Reading book using headphones

It’s a warm spring afternoon, the sun is shining. Alena decided to spend part of her
afternoon on a park bench. Firstly, she checks whether the device is sufficiently charged.
The Reprobooktor says it’s up about two and half hours to discharge. She takes her
charged Reprobooktor and headphones from the shelf and comes out of the room, calls the
elevator and goes to the basement. After going out of the main exit, she goes left about

twenty steps to her favorite bench. She sits down, plugs headphones and listens.

S3: Interruption of reading process

It’s morning, and Alena woke up earlier than usual. After a moment of failing to fall
asleep, she decided to fill the time by listening to a book. Alena opens the Reprobooktor
player and begins to listen. After thirty minutes, nurse brings the morning medicaments.
She closes the Reprobooktor. When she takes medication, she opens it again to find out
how the story goes on. By re-opening the book player, the playback was pushed a few

seconds back, but Alena rewinds a bit more to get back into the context of the story.

S4: Skipping track

Alena has finished a book and wants to start reading a new one. She agreed with her
grandson to upload the new books. Alena switched to the book titled as ”Hangman”,
she has heard nothing about this book before. Alena presses the info button to learn
something about this book. She found that this book is a detective story, what is her
favorite genre. She opens the Reprobooktor, and the playing starts. The first track is
about the rules of usage that Alena has heard many times. She decided to skip the track
to the next one where the narrative begins.

S5: Battery charging

Alena listens to the Reprobooktor on the park bench. Suddenly, the Reprobooktor reports
that the battery is weak. Alena finishes the unfinished track and goes back to her room.



After comming back into the room, she puts the headphones on the shelf and takes the
charger and connects it to the Reprobooktor. The device reacts by: “the device will be
fully charged in hour”.

S6: Clock

Every Tuesday afternoon, the event so-called ”Café”! is held. Alena likes to participate.
Before this event, she usually reads or sleeps. This time, she listens to the book in her
bed. She knows that to arrive in time, she has to leave the room at the latest at 15:50.
She uses the clock function on the Reprobooktor. The time is 15:46, therefore she stops

playing and leaves for the Café event.

3.4 Story-boards

In this section, we present the selected storyboards illustrating usage of the book player

device. Both storyboards can be found in Appendix C.

1. Storyboard: Reading using speakers

2. Storyboard: Reading using headphones

3.5 Use Cases

In this section the use cases, the generalized scenarios are presented. The detailed de-
scription of can be found in Appendix D.
UC1: Reading book using speakers

e Corresponding scenario: S1.

o The user picks up the book for listening and then listens to it.

UC2: Reading book using heapdphones

e Corresponding scenario: S2.

o The user connects the headphones, selects the book and listens to it.

UC3: Interruption of reading process

e Corresponding scenario: S3.

o The user is interrupted while listening.

!The activity with live music in Home Palata
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UC4: Skipping track

e Corresponding scenario: S4.

o The user skips the track that he doesn’t want to listen to.

UC5: Battery charging

e Corresponding scenario: S5.

o The user has found that the battery is weak, he connects the device to the power

supply.

UC6: Clock

e Corresponding scenario: S6.

o The user gets to know the current time.

3.6 Sketches

Concerning the target group and the purpose of design, we decided that the book player
should resemble the look and feel of a regular book as depicted in Figures 3.2 and 3.3. The
shape of the book allows using metaphors, such as: turning on reading by opening, turning
off by closing. The most important functional requirements that resulted from our user
study and domain analysis are: volume control, skipping chapters, rewind, bookmark,
and switching between particular book titles that can be presented by the device. The
content management and configuration of the device can be seen in Figure 3.5. This thesis
is focused to the listener—book player interaction, the design of the cloud application is

not included.

Figure 3.2: Grasping the book as inspiration for our design.
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Figure 3.3: The first sketch of Reprobooktor. The drawing shows device resembling a
regular book with tactile controls. The book is open. There are two round loudspeakers,
two triangle buttons to skip chapters and a large round knob for rewind.
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Figure 3.4: The second sketch of Reprobooktor. The drawing shows new component layout
and added buttons.
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Figure 3.5: This figure shows the intended way to manage the contents and configuration
of the Reprobooktor. A cloud application can facilitate book uploading thanks to remote
access. Also, it offers the link to existing services, such as KTN’s Biblio service [75]. The
cloud application can pre-process the uploaded content, for example, process the text
from a magazine using T'T'S. The application can provide the advanced configuration of
the device according to the specific preferences: adjust the report messages, speed, and
SO on.

3.7 Low-fidelity prototype

According to sketches we made the first prototype, figure 3.6 shows the implementation.
The production of the physical prototype is documented in the Appendix G.

A user can use a handle on the front side of the book to select one of six book
titles. Each title is represented by a rectangular element, which, due to the aspect ratio,
reminds the thumbnail of the book. The placement of this component corresponds to
the arrangement of the book title on the regular book. The particular book title (a
pre-processed text by TTS into audio file) are played back as the handle is moved to
a corresponding position. Book playback starts as the book is opened. There is an
automatic bookmark function. The player begins reading at the same position as it
stopped the last time. In case of a more extended idle period (more than few minutes),
it plays a part of the content again to support reminiscence. The rewind function is
supported by round handle (rotary encoder). When selecting the placement of buttons
for switching chapters, we came out of the grip of the book in the Figure 3.2. For skipping
chapters, we choose buttons with a triangular shape with vertices gradually raised. One
reason was to highlight the corner towards the end/beginning of the book; the second

reason was to make the comfortable shape to accommodate a thumb.®"



Figure 3.6: A physical prototype of Reprobooktor with tactile control elements. Two
photos show the book closed (left) and opened (right). In the closed state, there is a
handle that allows switching between particular book titles. While opened, there are
tactile controls that correspond to the description in Figure 3.3 above.

3.8 High-fidelity prototype

In this section, we present design of 3D-printed high-fidelity prototype showed in Fig-
ure 3.8 and Figure 3.9. The main design concept is similar to Low-fidelity prototype.
Based on the test result, we decided to implement several changes. The dimensions of the
entire device are smaller, but the size of the controls is preserved. All internal controls
was placed on the right panel of the book. The sliding potentiometer (volume control)
was replaced with a rotary knob. The rotary encoder for rewinding has been replaced by
a button component. The power input was added to the prototype accompanied with a
battery status button, designed into the battery shape. A watch button shaped like a
miniature watch was placed on the device. Battery and watch button were placed so that
they were accessible both in the closed and open condition. For the switch on the front
side (pictured in Figure 3.8), we decided to implement the clock reference system [83]:
twelve switch positions correspond to the number layout on the watch. By using a fa-
miliar concept, we want to support component orientation and facilitate communication
between the content manager and the book listener. The items: 3, 6, 9, and 12, are
marked by a substantial sign for better orientation in the layout. In each position is the
yellow circle info button, after which pushing the additional information for the book title
will be reported: the first click starts the message, the second stops.

The book panels were connected with a hinge that allows the device to hold open and
closed. The device is more suited to listening while placed on a flat surface such as on a
bedside table, shelf, table. Rubber legs are placed on the underside. The built-in speaker
in the left panel is more powerful to enable louder playback.

The development of this prototype lasted for quite a long time (approximately five
months). Fusion 360 [84] was chosen as the modeling tool. The modeled parts of the
prototype can be seen in Appendix H. Individual parts were printed by a 3D printer. The
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printing of the left inner side is depicted in the Figure 3.7.

Figure 3.7: 3D printing of high-fidelity prototype. All components were printed on Prusa
MKS3 [85]. Polylactic Acid (PLA) was selected as the material.

The components were iteratively improved to meet the design requirements, the in-
teraction of particular components can be seen in Appendix I. The interim results of the

user interface design were consulted with the visually impaired expert?.

Figure 3.8: A 3D-printed prototype of Reprobooktor with tactile control elements. Two
photos show the book closed (left) and opened (right). In the closed state, there is a
handle that allows switching between particular book titles. The yellow circular buttons
provide information about the book title. While opened, there are tactile controls that
correspond to the description in Figure 3.4 above.

2The orientation system expert, a librarian and former employee of a residential care home for visually
impaired older adults.



Figure 3.9: The left image shows the added battery status button, watch button, and
power connector on the high-fidelity prototype. The right image shows the rubber leg.



Chapter 4
Implementation

This chapter describes the implementation of low-fidelity prototype (specified in Section
3.7) as well as high-fidelity prototype (specified in Section 3.8). The implemented appli-
cations provide the music player functionality for which was used the Music module of
Pygame [86]. Both prototypes use the common classes written in Python 3 [87]. The
state diagram of application can be seen in Figure 4.1, class diagram can be found in

Appendix M. Individual applications differ from each other in event listening.

book's info
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the info
button
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open book
push switch player

battery bthek
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closed book player

opened book player i charglng report i - time report
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book player

move with
volume
control

rewind

release

skipping track changing volume

Figure 4.1: In the diagram are possible states and their transitions of Reprobooktor pic-
tured.
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4.1 Low-fidelity prototype

In this section, we present the implementation of an application that simulates Reprobook-
tor’s function in experiments described in 5.2 and 5.3. The GUI of application provides
buttons for each action that a user can do with the physical prototype (the GUI can be
seen in Figure 4.2). The the GUI application was written in Python 3 [87] and based on
Tkinter module [88], the standard Python interface to the Tk GUI toolkit. The individual
buttons are mapped to the audio player methods mentioned in the introduction of this
chapter. After the first experiment, keyboard shortcuts were implemented to ease the

simulation. ¢

¢ - o X
0
Compartment path
Playlist path
Chapter
1

zed vzpominek
Shakespeare

Belmondo mych tisic zivotu

zpovedi ceskeho americana
Ptaci, zvirata a moji pribuzni

Hudba

Figure 4.2: GUI of python application for the simulation of Reprobooktor functions.

4.2 High-fidelity prototype

As the core of high-fidelity prototype, the Raspberry Pi Zero W was used. The control
components of Ul were connected via the microcontroller Arduino Pro Micro [89]. The

description of implemented hardware and software follows.

Hardware

The wiring is illustrated in Figure 4.3. Raspberry Pi Zero includes digital connection
points GPIO, no analog inputs. We solved the connection of the analog components
through micro-controller Arduino Pro Micro [89]. In addition, the connected Arduino
Pro Micro can handle also digital inputs. Arduino sends information about the state of
each input to Raspberry via USB!.

The expansion module Adafruit Speaker bonnet [90] provides the audio output. The

bonnet includes a 3W stereo amplifier and communicates with the Raspberry Pi by Inter-

1USB is an industry standard that establishes specifications for cables, connectors and protocols for
connection, communication and power supply.
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Figure 4.3: Connection of hardware components of the Reprobooktor device.



Integrated Circuit (12C)2. Power supply module PowerBoost [91] deals with the connection
between the battery, motherboard, and charger.
The user interface of Reprobooktor consists of eighteen buttons®, one switch* and one

°. The switch and info buttons are connected to Arduino’s analogue pins

potentiometer
via a voltage divider to reduce the required number of input pins. A potentiometer for

volume control is connected to the third analogue pin. Other components use digital pins.

arduino | arduino

. input® | output pars ed

UI element hardware pin data data str.lr.lg

position

range range

Switch switch and rezistors [92] | A0 | 15-1023 | 1-12 0
Info buttons buttons and rezistors [93] | A1 | 0-1023 0-12 1
Volume potentiometer [94] A2 | 0-1023 0-100 2
Opened or closed | magnetic sensor [95] 5 0orl Oorl 3
Battery button [93] 7 0orl Oorl 4
Clock button [93] 8 Oorl Oorl 5
Rewind backward | button [93] 10 [Oorl Oorl 6
Rewind forward | button [93] 16 |Oorl Oorl 7
Skip track right button [93] 14 |Oorl Oorl 8
Skip track left button [93] 15 |Oorl Oorl 9

Table 4.1: The table describes data transfer from user interface elements to the application
core. The “pin” column refers to Arduino. “A” marks an analog pin.

Software

The software of high-fidelity prototype consists of two main parts: Arduino script (reading
of inputs) and application on Raspberry (player functions, the common part with the Low-
fidelity prototype). The Arduino script was based on a code example described in [96].
The script presents the state of the user interface elements wired to the pins (specified in
the Table 4.1).

The structure of the Reprobooktor file system used in Raspberry Pi is described in
Appendix P. The Raspberry application is started by script (main.py), which is in the
operating system set as a service’. “Reprobooktor” service is set to start after booting
and restart in case of failure. “Reprobooktor.py” listens the data through the PySerial
module [98] in the infinity loop. When the status change is recognized, the correspond-
ing event is triggered. The “Compartment” class provides the player functions, loading

files, position storage, etc. The Response to the status of the user interface elements is

212C (Inter-Integrated Circuit) is synchronous, serial computer bus.

318 buttons require 18 digital inputs or through a voltage divider to connect to an analogue pin.
412-contact switch requires 12 digital pins or an analogue pin.

SPotentiometer requires an analog pin.

6 Arduino input means the output of the integrated Analog-to-digital (AD) converter.

"Services on Raspberry Pi are managed by [97].
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provided by the reprobooktor.py script, which includes following event handlers (detailed
in Appendix F):

e Opening: The opening sound effect is played. The playback starts from the stored

bookmark position minus 5 seconds.

e Closing: The closing sound effect is played. The playback stops. The current

position is stored into the bookmark json® file.

e Book switching: The switching sound effect is played. The compartment is

loaded, and the book title message is played.

e Info: If the position of pressed info button corresponds to selected compartment
position, the sound effect followed by info message is played. If the button is pressed

for the second time, the info message is stopped.

e Forward skip: The playback stops. The sound effect is played, and the lexico-
graphically following song starts. In case of the last track, the “End” message is

played.
e Backward skip: The playback stops. The sound effect is played, and the lex-

icographically antecedent song starts. In case of the first track, the “beginning”

message is played, the first track follows.

e Forward rewind: The time of pressed button is measured. The rewinding sound
effect is playing until the button is released. The measured time is recalculated
according to the quadratic function and added to the playback position, playback

starts.
e Backward rewind: Implemented similarly as Forward rewinding.

e Clock: The pushed button sound effect followed by the time message is played.
In the case of active playback, the additional tones are added to separate the time
message form readings. When resuming playback, the position is automatically
rewound by five seconds. The last phrase is repeated to make the return to the

story easier.

e Battery: The pushed button sound effect followed by the battery status message
is played (resp. charging status). The resuming is implemented similarly as in Clock
button.

e End of track: When the end of track is detected, the event Forward skip is
triggered.

8JSON: JavaScript Object Notation, a syntax for storing and exchanging data.






Chapter 5
Evaluation

This chapter describes formative qualitative evaluation performed during the Reprobook-
tor development, the fourth phase of UCD process. The primary aim of the evaluation
was to assess the usability of the Reprobooktor device with representatives of the target
user audience. We conducted four experiments. The first informal experiment (described
in 5.1.4) with a mixed audience (sighted older adults and visually impaired expert) to gain
early feedback and to reveal possible pressing design issues. The next two experiments
have a form of a usability study. Their purpose was to assess the usability of Reprobooktor
device from the perspective of the visually impaired in general (described in 5.2), respec-
tively form the perspective of visually impaired older adults (described in 5.3) in the case
of the final study. The purpose of the fourth experiment was to verify whether the final
changes did not disturb the usability of the design (described in 5.4).056]

5.1 Early feedback

“Aiming at early feedback from the users, we conducted an informal experiment with
three participants, two older adults without significant vision impairment and one visually
impaired individual. By this test, we aimed to reveal serious design issues of the prototype
before conducting complex experiments. The older adults helped with investigating whether
the concept is understandable for the elderly, while the visually impaired participant focused
primarily on the usability of the tactile interface components.” P The transcripts can be

seen in Appendix J.

5.1.1 Participants

“There were two older adults — 77 years old female and 82 years old male. The visually
impaired was 42 years old a male — orientation system expert, a librarian and former
employee of a residential care home for visually impaired older adults. The small sample
size reflects the need to gain rapid feedback on the design to mitigate serious design issues

before evaluating the product with harder to reach user audience.” 1%
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5.1.2 Procedure

“The experiment was conducted with the older adults in their home environment. They
picked up the device and explored it. During the experiment, they were given assignments
and were asked to follow the think-aloud protocol to describe their solution. The test with
the visually impaired user took place in one quiet office at the university; the procedure
was similar. In the post-test discussion, the evaluation with the visually impaired expert

adopted a form of participatory design as he was asked to suggest improvements.” [0

5.1.3 Results

“The test indicated that magnets at the corners of the device and unusual shape of the
buttons to switch chapters are disturbing the interaction. The visually itmpaired participant
perceived raised edges as separate objects, not as a single triangular button. The evaluation
also pointed out the need to add a volume control component. The third finding was the
shape of the elements representing the titles. The user associated their shape with button,
not the thumbnail of a book. The individual elements were too close to each other and had

too much area.” 10

o) o

Figure 5.1: Reprobooktor prototype with implemented changes based on the first informal
study results.

5.1.4 Design changes

“After this test, we decided to change the shape of the title elements from rectangular
to stmple lines. We also removed magnets and added a linear potentiometer for volume
control. We placed it on the right side of the device to be manageable even when the book
15 closed. The control follows a metaphor where the volume increases when one moves
it up (to the top edge of the book) and decreases in the opposite direction. The surface
of the buttons for switching chapters has been redesigned to be flat. Finally, we added a
headphone jack input with haptically recognizable border. The updated prototype is in the
Figure 5.1.” 156
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5.2 General acceptance of Low-fidelity prototype with
visually impaired

An advanced prototype of Reprobooktor was evaluated through a usability study with rep-
resentatives of the user group of visually impaired individuals. In this study, we recruited
participants without restricting their age to assess general acceptance of the prototype by

visually impaired. Experiment guide can be found in Appendix K, transcripts in L.

5.2.1 Participants

“The prototype was evaluated with seven users (P1 — P7), four male representing the user
group of visually impaired. Their age ranged from 33 to 70 (mean = 45.6, SD = 12.9). All
participants have category 4 of category 5 [80] vision impairment. Four of the participants
are congenitally blind; the others become blind lately. All participants have the experience
of reading books. They read by a computer, a mobile phone, an MPS3 player, a radio player
with a USB input (similar to the device in Figure 2.12) or a dictaphone. The sample size
was determined accordingly to the evaluation method used - usability test / first impression
test. Participants were selected to represent the visually impaired in the Czech Republic
according to demographic distribution (age, gender, impairment onset) [99]. The number

of participants is typical for this type of experiment [100].” 1]

vision loss

(how long) transcript

ID sex age | degree

P1 male |41 |5 lately blind (10) | L.1
P2 male 33 4 congenitally blind | L.2
P3 female | 42 | 4 lately blind (19) | L.3
P4 male 53 5 congenitally blind | L.4
P5 male A7 |5 congenitally blind | L.5
P6 | female | 70 |4 lately blind(7) L.6
pP7 female | 33 | 4 congenitally blind | L.7
AVG 45.6

SD 12.9

Table 5.1: Participants of low-fidelity prototype experiment: general acceptance by vi-
sually impaired. The degree belongs to Classification of visual impairment according to
WHO [80].

5.2.2 Procedure

“The usability study was conducted in laboratory settings, and it took mazimally half
an hour. Participants were using a prototype of Reprobooktor, and its function was
simulated using a computer application by employing the Wizard of Oz method [101]. A

computer reproduced the sound. The participants were acquainted with the fact that the



prototype is in the early stage of development. They were asked to think aloud that any
that any of their comments would be useful for the further development.” 159

“The task of the first part of the test was to get acquainted with the device. The
participants were told that the subject of the test is a book listening device. The participants
then tried controls and thought aloud about their purpose. They were asked to describe the
purpose and function of each particular control element. In the second part, participants
were asked to comment on individual elements. The last part focused on the device as
a whole. Participants answered the open-ended questions: What do they mean as the
advantages/disadvantages of the Reprobooktor; if they want to use Reprobooktor in their

life and if so, then in which situation.” 1%

5.2.3 Results

“The evaluation showed that the evaluated prototype is in general as understandable for
the visually impaired. All participants recognized a similarity with the reqular book. As
the main disadvantage, five of seven participants reported that the device is too large.
Four participants had a problem with a finding of the left switch chapter button. They
expected all the controls to be placed on one panel. P2 felt the skip-track-buttons as over-
sensitive. The available capacity (siz books) is for two of participant too small, for the rest
1s sufficient. The automatic playback by opening is intuitive for all of the participants,
but P3 and P6 would like to listen to the Reprobooktor in the closed state, to enable the
listening during walking. Three of the participants expected the volume to be controlled by
spinning. P6 and P7 are afraid they will accidentally break the volume control component
because it protrudes from the device. P1 and P desire more advanced features such as
paragraph skip and search.” %

“Fveryone appreciated the automatic bookmark function, but P1, P4, and P5 would
like multiple bookmarks in one title when listening to the expert literature. Siz out of
seven participants identified the convenience of simplicity of control, P6 authenticity. Five
participants would use the device in practical life, for example, P2 in the kitchen where he
does not want to use a computer; P3 in the bed before sleeping; P6 at home and also out
of the home. P1 and P5 would not use Reprobooktor because they have more advanced
devices to meet their needs better. Other interesting findings include: P38 would like to
know how much time remains to the end of the book, P3 would like to speed of rewind was

accelerated, P6 would like to vote a voice for TTS.” 1%

5.3 Low-fidelity prototype with visually impaired older
adults

The third experiment was conducted with representatives of the target user audience —

visually impaired older adults living in a residential care home. The purpose of the test
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was to determine whether the user interface is usable by the target group audience.

5.3.1 Participants

“The prototype was evaluated with seven users (P1 — P7, Table 5.2), three female rep-
resenting the user group of visually impaired older adults. Their age ranged from 51 to
94 (mean = 73, SD = 15.7). One participant is congenitally blind; the others become
blind lately. Participants have category 3 (P6), 4 (P5 and P7) or 5 of visual impairment
according to WHO [80]. P3 and P7 are challenged with minor haptic impairment, P6 is
challenged with dementia, P5 has a hearing disability. The sample size was determined
accordingly to the evaluation method used - usability test / first impression test. Partici-
pants were selected to represent the visually impaired older adults living in residential care

institutions. The number of participants is typical for this type of experiment [100].” 1]

id sex age | degree transcript
P1 male 68 5 congenitally blind | M.1

P2 male 29 5 lately blind M.2

P3 male o1 ) lately blind M.3

P4 female | 81 5 lately blind M.4

P5 female | 94 | 4 lately blind M.5

P6 female | 89 | 3 lately blind M.6

pP7 male |69 |4 lately blind M.7

AVG 73

SD 15.7

Table 5.2: Participants of low-fidelity prototype experiment: visually impaired older
adults. The degree belongs to Classification of visual impairment according to WHO [80].

5.3.2 Procedure

“The usability study was conducted in a quite dedicated room in the residential care facility,
and it took maximally half an hour. The procedure was similar to the previous test. The
Wizard of Oz user interface for simulating Reprobooktor functions has been optimized by
adding keyboard shortcuts. In some cases, it was necessary to adapt the program of the
test to the participant’s capabilities and abilities, for instance, some part of the test was

repeated and in one case omitted.”

5.3.3 Results

“This evaluation has shown that the simplicity and intuitiveness of the user interface is
the determining usability criterion for the target group. The features: play, stop, auto-
matic bookmark and book switch were understood by all users except P5. For P5, the

reproduced sound was not perceptible, so the procedure was terminated at the beginning.
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Figure 5.2: Sketch of the next generation of Reprobooktor prototype.

Five participants assigned the volume control function to the rotary encoder. P4 did not
understand the function of switching tracks because she did not understand the concept of
tracks, but she understood other functions. P1, P3, and P7 mentioned as a disadvantage
the excessive size of the device. P38 would like to know more than title about available
books. P7 mentioned the advantage of a rewinding function that his current player does

not support.” 1%

5.3.4 Design changes

“The layout of the next generation of the prototype is in Figure 5.2. The dimensions of
the entire device will be smaller, but the size of the controls should be preserved. The built-
in speaker in the left panel will be more powerful to enable louder playback. All internal
controls will be placed on the right panel of the book. The power input will be added to
the prototype accompanied with a battery status button. For each switch position an info
button will be added.” 1%

5.4 High-fidelity prototype

The test aimed to verify whether the changes made to the low-fidelity prototype did not

interfere with the usability of the device.

5.4.1 Participants

Because the main concept of control has been tested already (described in the previous
sections 5.1.4, 5.2, and 5.3) and changes of control concept are not considered as sub-
stantial, we have decided to recruit just two participants (P1-P2, Table 5.3), both female
and 81 years old. Both have lost their sight at an older age, and the degree of their
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disability is four!. P1 has lived in the residential care home Palata for eight years, P2
only for two months. Both participants currently do not listen to books because they do

not have the appropriate equipment available.

. how long how long lives .
id | sex age | . imapired degree ‘n Palata transcript
P1 | female | 81 13 4 8 years 0.1

P2 | female | 81 5 4 2 months 0.2

Table 5.3: Participants table of high-fidelity prototype evaluation. The degree belongs to
Classification of visual impairment according to WHO [80].

5.4.2 Procedure

The usability study was conducted in the participant’s room in the residential care facil-
ity, and it took maximally half an hour. The experiment guide can be seen in Appendix
O. The subject of the test was the prototype described in Sections 4.2 and 3.8. The ex-
periment consisted of parts: informed consent, icebreaking, pre-test questionnaire, first
impression test, six test tasks and post-test questionnaire. The tasks were based on

use-cases described in the section 3.5.

5.4.3 Results

The overall impression of the device was positive in both cases. Some minor implemen-
tation deficiencies have been revealed. P1 pressed the info button too long, causing the
triggered message to be turned off after a short time, which confused the participant.
The sensitivity of the button must be corrected in such a way as to prevent a similar
case. P2 squeezed the middle part of the rewind component to which the prototype was
not ready, the center of this control has to be anchored. Both participants did not know
the concept of dividing the audiobook into the tracks. After an explanation, they quickly
acquired the individual controls.

Turning on the playback by opening was not recognized immediately. However, after
a short exploration, revealed the function themselves. To summarised the experiment,
both participants have been able to use all the controls of the device successfully. Except
for the skip track button, they were able to reveal the function of individual control

elements.

Classification of visual impairment according to [80].






Chapter 6
Discussion

Based on analysis and user research, a prototype of a book player for visually impaired
seniors was created. The formative evaluation was realized during the development process
according to UCD.

The analysis of the topics related to the target group showed that in the older age
the efficiency of the processes in the human body decreases: the reactions are slower, the
accuracy of the receptors decreases, the motor skills deteriorate, the cognition slows down.
For older users, it becomes more challenging to learn new concepts. That’s why we suggest
a simple user interface for this target audience. Too small devices or complicated features
may be counterproductive in their case. In addition to vision impairment, other age-
related limitations that can make the interaction more complicated are frequent. Small
buttons close to each other are hard to recognize, especially for those with a tactile
disability. Complicated interfaces providing many complex functions may be hard to
learn especially for individuals that are challenged with cognitive impairment. Designers
should avoid unknown or abstract features that may be difficult to understand.

On the other hand, cumulative knowledge and experiential skills are well maintained
in advanced age [44]. We agree with Harrison [62] that the understandability of UI can
be support by using concepts that people already know from an earlier life, such as
PlexTalk (Figure 2.7), where the layout of the buttons was similar to the phone. We
decided to use metaphors such as: opening a book to start playing and closing to stop, a
bookmark as an automatically realized function when book is closing, the skip and rewind
button on the right side of the control panel move playback toward the end of the book,
left to the beginning, clock reference system [83] for info buttons layout, the shapes of
buttons related to their functions (battery and watch). Evaluation has shown that the
implemented concept is simple and easy to understand.

The low-fidelity prototype evaluation revealed some problems to be addressed by the
high-fidelity prototype generation. These include the form of volume control, rewind
control, and the position of the switch-chapter buttons. It also showed that requirements
for the device vary across the visually impaired population. Younger and more active users

require more advanced features and portability. They read in numerous places, different
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genres including educational literature. Older and more passive users listen mostly to
audiobooks or radio. In design, we preferred to optimize simplicity and understandability
to portability.

Although the starting playback by opening did not seemed practical to younger and
more active users, we decided to keep this concept. This concept simplifies control by its
naturalness and by physically separating logic groups of controls. According to the Hick’s
Law [102], minimizing the number of available options making a choice easier.

The implemented concept was tested only qualitatively. In the next phases, we plan
to test the device on a long-term basis through a diary study. For these purposes, more
robust prototypes of the device must be made. The data will be collected through logging
(directly from the player) and ongoing conversations. Comparative studies of this device

with a voice assistant also come into consideration.



Chapter 7

Conclusion

The goal of this thesis was to design an audiobook player for visually impaired older adults.

The development of Reprobooktor consisted of several steps that correspond to the goals

defined in Section 1.3. These goals together with the description of their realization are

described below.

Gl

G2

G3

G4

Gb

Analyze the specifics of the visually impaired older adults. The topics
related to older adults with vision impairment was analyzed in Section 2. The section
described the loss of vision, the impact of aging on the human body, residential
care institution Home Palata, and the influence of leisure activities. Almost one-
half (47, 3%) of visually impaired individuals is older than 75 years [99]; they require
specific interaction methods to reflect other age-related limitations apart from the

vision loss [56].

Analyze the current state of access to book content by visually impaired
people and related legislation. The Section 1.2.5 described three ways of ac-
cessing book content by a visually impaired user. The Section 2.2 dealt with the
analysis of the current state of the access; the first part addressed related work, the
second described and discussed the existing devices. The Section 2.3 covered the

related legislation, described the Licence for Disabled.

Get acquainted with the Raspberry Pi platform and its expansion mod-
ules. The Raspberry Pi platform was described in Section 2.4, used expansion

modules in 4.2.

Employing qualitative user research, analyze the needs and requirements
of potential users. Conducted user research was described in Section 2.5. A qual-
itative user study (N = 9) focused specifically on audio content consumption has
been conducted. The purpose of the design was expressed in Section 3.1 through
the UCD Canvas.

Regarding the results of the user research and analysis define require-

ments. Functional and non-functional requirements were summarized in Section 2.6.
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The created design complies with the defined requirements, except for R2: Remote
content management, which was due to its complexity and variability postponed to

the future works.

G6 According to User-centered design methodology create prototypes of the
UI. The prototype design process was presented in Chapter 3. The design process
was focused on listener — Reprobooktor interaction. Design began with a description
of the context of use through scenarios and storyboards that were generalized to use
cases. Subsequent sketches have been created according to which testable prototypes

were assembled. Formative evaluation was realized during the development.

G7 Describe the implementation of particular prototypes. Implementation of
prototypes was described in Chapter 4. The functionality of the low-fidelity pro-
totype was simulated by GUI application. The Raspberry Pi formed the core of
high-fidelity prototype, to which the hardware components were connected via the
microcontroller Arduino Pro Micro. Both applications used Python classes to play

audio files.

G8 Evaluate the developed solution with the target user audience. The forma-
tive evaluation was described in the Chapter 5. Four qualitative evaluation exper-
iments have been conducted: early informal study (N = 3), low-fidelity prototype
evaluation with visually impaired (N = 7, age mean = 45.6) and visually impaired
older adults (N = 7, age mean= 73), high-fidelity prototype evaluation (N = 2).

7.1 Future work

In the future, the system for content management should be designed, implemented and
evaluated until the requirements will be met. Appropriate technologies or their combi-
nations should be selected. Today’s technology offers many options: uploading through
a cloud application, direct connection of the device with a computer, using a voice assis-
tant, mobile application, and more. The solution should comply with the requirements
described in section 2.6.

Because the individuals of the target group in many cases also use other content than
audiobooks, additional use cases should be considered, for example, Reprobooktor could
also be used as a radio or RSS! reader thanks to the future cloud application.

After finishing the implementation, the system should be evaluated quantitatively.
We propose a diary study or a comparative study of the Reprobooktor versus the voice
assistant device. For a qualitative test, the proposed device should be further improved

to provide better durability and reliability.

1Rich Site Summary is a type of web feed which allows users and applications to access updates to
online content in a standardized, computer-readable format.



Appendix A

Transcripts: User research

Al Pi1

Participantka rada ¢te. Ve volnych chvilich se vénuje prevodu knih do zvukovych stop,
coz obnasi naskenovat knihu stranku po strance a pak cely text postupné upravit. Knihy
poslouchd doma, na chaté i v préci, protoze to jeji zaméstnani umoznuje. Z TTS hlasu
ma nejradéji hlas Eliska. Nejradéji poslouchd audioknihy. Obcas posloucha s nékym.

Zarizeni, ktera pro poslech pouziva jsou PC, notebook nebo diktafon.

e Co délate ve svém volném case?
“Ve volném case sbirdm autogramy, c¢tu a skenuji knihy. Prdvé tento vikend jsem
prevedla jednu knihu, kterd mi chybéla.” [F101]

e Miuzete popsat cely proces prevodu knihy do audio podoby?
“Pujcim si knthu z knihovny, vezmu ji do domu, naskenugju ji stranku po strdnce, coz
zdaleka jesté neni to nejhorsi, nasledné j3i nechdm namluvit v programu Balabolka,
kde mohu nastavit i rychlost findlni MP3 [F112], a pak ji upravugi tak, aby se jednalo
o dobre zpracovany text, opravim chyby, priradim kapitoly, hlavicku a tak ddle.”

Ptrevod knihy do audio nahravky je ¢asové narocny proces. [F103]

e Ktera syntéza je vase oblibena?
“Mdm rdda hlas Eliska. Ve svém notebooku mam hlas Zuzana, ale Eliska je pro mée
prijemnéjsi.” Hlas Eliska participantce ptijde prijeméjsi nez hlas Zuzana. [F102]

e Ctete i namluvené audioknihy?
“Samozrejmé, ty mdam nejradéji.” - usmiva se [F104]. “Mdme knihovnu KTN, kde
jsou tyto namluvené knihy, ale nejsou tam vsechny, takzZe nejdrive se podivam, jestl
knihu maji v KTN, kdyz je tam, tak ji stahuji prednostné. Pokud tam nent, podivam
se na Library of digital documents (e-books) in Prague (KDD)' nebo Matildy*. Tam

jsou ve formé textu, ktery mohu prelozit pomoci Balabolky.” [F111]

'KDD je Knihovna Digitalnich Dokumentti pro nevidomé.
20nline sluzba poskytujici elektronické knihy.
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Audioknihy ziskava z KTN. [F105]
Digitalni dokumenty ziskava z knihovny KDD. [F106]
Syntetizuje pomoci programu Balabolka. [F107]

e Jaka zarizeni pouzivate k poslechu knih?

“Doma, velky pocitac, v prdaci notebook, na chaté diktafon.” [F108]

e Jak casto pouzivate sluchatka?
“Spise ne. Dnes jsem v prdci poslouchala polovinu pres sluchdtka a polovinu bez
sluchdtek. Ale vétsinou poslouchdm bez nich.”
Spise poslouchd bez sluchdtek. [F109]

e Poslouchate nékdy knihy s nékym jinym?
“Ano, nekdy ano, ale tady je problém najit ¢as.” [F110]

A.2 P2

Rozhovor probihal v budové FEL v odpolednich hodinach, jako sou¢ast rozhovoru podobného
uzivatelského vyzkumu. Participantka poslouchd knihy jak doma, tak i na cestach, na
MP3 prehravaci. Preferuje mluvené slovo pred syntézou. Oceni, kdyz predcitatel “umi
text prodat”. Z TTS ma nejradéji hlas Eliska.

e Ctete knihy?
“Ano.” [F200]

e Upiednostnujete hlasovou syntézu nebo mluvené slovo?
Spis mam rdda, kdyz ten hlas neni uplné strojovy [F201]. Ono strasné zdlezi takeé,
kdo to nacita. I kdyz je priorita déj, tak nékteré knihy jsem odloZila z ¢dsti kvili

nacitatelce, protoze to neuméla podat. .. [F202]

e Kde ctete nejradéji?
“Ja ¢tu doma, nebo si to vezmu s sebou do autobusu, do metra, Ze si to dam na
sluchdtka. TakZe v podstaté mi je to jedno.”
Cte doma i na cestach. [F203]
Kdyz ¢te na cestéch, pouziva sluchatka. [F203]

e Jaka pouzivate sluchatka? “Mam rdda pecky, protoZe jsou skladné. I treba ty

pres hlavu nejsou Spatné, ale ty uz nejsou tolik skladné.” [F204]

e Jaka je vaSe oblibena audiosyntéza?
“Ja se to zitra budu teprve ucit, jak prevddét text do mp3. Ale muj oblibeny hlas
je Eliska, ten mam na mobilu. Ta mluvi dobre, treba jak klesd hlasem [F205]. Spis

mam radéji Zenskou syntézu.” [F206]

Z jakych zarizeni knihy poslouchate?

“MP3 prehrdvac nebo z pocitace [F207]. A potom taky muzu éist naskenované knihy
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na Braileském radku, ale to uz neni audio-kniha. ProtoZe je zase potreba, aby clovéek

vnimal tu gramatiku [F208]. ProtoZe nékdy jak ti nevidomi pisou, to je utrpent.”

A3 P3

Participantka velmi rada posloucha knihy. Upfrednostiuje syntetizovanou knihu pted
namluvenou, u které ji obcas rozciluje prilis vyrazny prednes, ktery dle ni nedava volny
pruchod fantazii a predstavivosti. Pomoci jejtho oblibeného hlasu Jakub precetla rfadu
rozsahlych dél jako Milenium. Dalsi vyhodu, kterou na syntéze vidi je moznost regulace
rychlosti predéitani. Knihy pro zeny c¢te rychleji, oproti nau¢né literature, u které kvuli
vétsimu toku informaci voli pomalejsi tempo. Réda poslouchd doma pres sviij notebook s
repracky, protoze u toho muze délat i nékteré tiché domaci prace, jako je napiiklad utirani
prachu. Pro poslech knih v dopravnich prostfedcich ma mp3 prehravac se sluchatky. Kdyz

tu a tam néco preslechne, nahravku pretoci o kousek zpét.

Ctete knihy?
“Ano.” [F300]

Jaké knihy rada ctete?

“Jd ¢tu bud audioknihy, nebo ty zdigikitalizované knihy, které ndm éte umély hlas na
pocitaci. Ten hlasovy software, ktery ndm pomdhd v navigaci na pocitaci, napriklad
NVDA3, Supernova a podobné [F314]. Je to prosté umely hlas, ktery plynule cte ten
text. Nevadi mi to, to ucho si na to zvykne, je to takovy trosku polorobot [F301],
anebo ¢tu Audioknihy. Ale v brailu moc nectu, ale trochu taky.” [F302]

e Mate néjaky oblibeny hlas?
"Mam, Jakub [F303] z WinTalkerVoice, ktery md tri hlasy, Mirek, Markéta a Jakub,
pricemz Jakub je stredni hlas, Markéta je vyssi hlas a Mirek je hlubsi hlas. A jd jsem
si zvykla po Tadu let na toho Jakuba. S tim jsem precetla treba Milénium?*. S tim
Jakubem c¢tu rozsahlé knihy [F304]. Protoze vsechny knihy nejsou v audio podobé.

”

A mé to fakt vibec nevadi ten hlas takovey. . .

e Jak postupujete, kdyz si chcete precist knihu, ktera neni namluvena?
“Tak kouknu se doKDD, Knihovny digitdalnich dokumentu, kde maji texty, jako
treba to Milénuim. Ty audioknihy mé nekdy @ rozcilugi, protoZe ty umélci to hrajou
jako [F306]. Klesaji hlasem, nebo predvadéj néjakou sleénu a zase pana. A jd mdm
rada kdyz mi to cte, ¢te a tu rychlost si stanovim sama a tu predstavivost si nechdm
sama na sobé [F307]. Ja nepotrebugi, aby mi to hrdli, jako ty jednotlivé postavy.”
Pouziva KDD. [F305]

3NonVisual Desktop Access (NVDA) je screen-reader s ¢eskou hlasovou syntézou uréeny pro platformu
Microsoft Windows.
4Literdrni dilo, které ma pies 2000 stran.



Z jakého dtavodu?
“Protoze se mi libi, Ze si muzu nechat volny prichod fantazii. Predstavovat si to, ty

lidi, jaci jsou. Je to krdsné potom.”

Jakou rychlost poslouchani mate nejradéji?

“No takovou, abych to dokdzala vnimat, ten sled. To si vidycky muzu zvolit, jakou
rychlosti to chci. Treba kdyz je to néco naucného, tak si to ddvam pomaleji a kdyz
je to treba takovd néjakd kniha pro Zeny, naptiklad néjaky takovy ten odpocinek, tak
to si to pustim fofrem.” [F308]

Jak dlouho trva, nez pirectete dlouhou knihu?

“To nedovedu tict ....Taky pordd nemdte na to cas, déldte jiné véci. To je stejné
jako nékteri lidé maji na nocnim stolku dlouho kniZku, tak to my mdme uplné stejné.
Taky pak treba zdleZi, jak je to napinavé, tak se pak memuzu dockat, abych honem

honem mohla zase sedét a ¢ist si.”

Z jakého zarizeni cCtete?

“Z motebooku, dala jsem si tam reprdacky, aby mi to hezky hrdlo a abych si u toho
mohla v mistnosti i néco délat [F309]. JakoZe udélam dvé véci najednou. Néco
hezkgho ¢tu a treba si jesté utiu prach. Néco, co je takové tiché, co muzu u toho
delat.”

Pouzivate pri ¢teni sluchatka?
“Nemdm je moc rdda. Ale samozrejmé, kdyz jedu vlakem, tak si nectu na celé coupé,

ale ddm si sluchdtka. Ale doma ne, doma nectu se sluchdtky.” [F310]

Takze ctete i ve vlaku...
“Urcite, vsude... Mam MP3 prehravac, tak si to pustim. To je jinak skoda
casu.” [F311]

Jak se vam ten MP3 prehravac¢ ovlada?

“Dobre, tak ja mam takovy nejjednodussi. Mam 1 jeden s reprackem. Je tam typicky
kurzorovy kriz, uprostred je repracek, nahoru dolu hlasitost, doleva, doprava o kousek
pretacim.” [F312]

Jak casto pretacite?

“Spis ojedinéle. Ale jsem za to rdda, Ze tam ta moznost je.” [F313]

A4 P4

Participantka nezli knihy, ¢te radéji ¢lanky z internetu, naptiklad z wikipedie o jejich
oblibenych hudebnich interpretech a podobné. Cten{ knih nenf jejim konickem. Radéji
se vénuje poslechu hudby ¢i filmu. Jako hlasovou syntézu ve svém PC nejradéji pouziva

WindowEyes - muzsky hlubsi hlas Mirek. Sice ma doma scanner, ale nepouziva ho. Kdyz
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potfebuje piecist dokumenty, obraci se na své zndmé, kteff ji ho bud prectou, nebo poslou

nascannované.

e Ctete knihy?
“Moc ne, uprednostnuji film pred knihou. Ale pokud jde o text, tak si rdda prectu
treba néco o mych oblibenych interpretech. Treba na Wikipedii.” [F401]

e 7 jakého zarizeni cCtete?
Z pocitace. 'V brailu toho moc nemdm. Pdr ¢asopisu. Ale spiSe ¢tu uz jenom pres
ten pocitac [F402]. Do neddvna jsem méla magnetdk s CDékem, ale ten jsem dala
pryc.
e Kdyz si potirebujete pirecist dokumen, napiiklad smlouvu, jak postupu-
jete?
“S néekym se domluvim [F404]. Mam sice scanner, ale nenaucila jsem se ho pouZivat.”
e Jaky hlas mate nejradéji?
“Hlas Mirek z WindowEyes [F403]. NVDA je na mé moc podrobné.”
e Kde ctete?
“Doma.”

A.5 P5

Participant uprednostiuje mluvené slovo pred syntézou. Pro poslech knih pouziva pocitac
a mobilni telefon. Knihy rad ¢te doma v posteli a ve vané. Text na zvukovou nahravku
nejradéji syntetizuje hlasem SpeechTech Stanislav. Funkce, které pti poslouchani pouziva
jsou: zalozka, pauza, pretaceni a preskakovani kapitol. Rychlost jeho ¢teni je rychlejsi nez
bézné mluvené slovo. Knihy ziskdva od pratel nebo si je sém stéhne z internetu (KTN
Biblio [75], KDD).

e Ctete knihy?
“Obéas.” [F501]

Kdy jste cetl naposledy?

“Predvcirem.”

e Co jste cetl?

“Boss Babis.” (smich)

Jakym zatrizenim jste ji cetl?
“Na pocitaci.” [F502]

Kym byla nactena?
“Néjaky chlap, hezky to cetl, ale nepamatugi st yméno. Neéjaky herec asi. Poslouchal

namluvenou audioknihu.” [F503]



Ctete i knihy namluvené audiosyntézou?
“Ano, ctu. Jd jsem takovy ctendr na baterky. Pracuji hodné na pocitaci, takZe mi

syntéza vibec nevadi.” [F504]

Jakou hlasovou syntézu mate nejradéji?
“WinTalkerVoice a nebo SpeechTech Stanislav.” [F505]

Kdyz porovname syntézu a mluvené slovo, co vam vyhovuje vice?
“Je mi to asi jedno... Jsem zvykly na oboji. Tak samozrejmé je prijemnéjsi, kdyz
to cte nékdo, ale néjak je mi to asi fuk.”

Mluvené slovo je pifjemnéjsi, ale syntéza mu nevadi. [F506]

Uz se vam nékdy stalo, Ze jste poslouchal mluvené slovo a Stval vas
zpusob, jakym to bylo namluvené?

“To se mi nestalo. Ale samozrejmé se to stat muze. Ale jesté se mi to nestalo.”
Nestalo se, ze by nékdy poslouchal knihu, ktera pro néj byla neptijemné namlu-
vend. [F507]

Dovedl by jste fict néjaké vyhody vasi oblibené syntézy SpeechTech?

“Je to hlas moderni, dobre intonuje, prijemny hlas... A nebo pak jeste mam rad
hlas Eliska [F508], Alcapela, to jeden z nejlepsich hlasi. A hodné se mi ted libi
ted ten hlas Google. Ale s tim nejde moc dobie pracovat pri prevddeni, nejde tam

napriklad requlovat rychlost.
Citi pottebu u syntézy konfigurovat rychlost. [F509]

Kdyz mluvite o nastavovani rychlosti, jakou rychlost mate pro poslouchani
syntetizovanych textt nejradéji?

“Ja osobne preferuji rychlost jako kdyz se normalné mluvi. Nekteri lidé radi poslouchaji
rychle, maji to pak takové naspeedované, tak to jd uplné nemusim.” Participant
pustil nahravku, ktera byla rychlejsi, nez defalutni rychlost syntetizéru. Pustil jizdni
iad z mobilniho telefonu.

Syntetizuje rychleji, nez je defalutni rychlost hlasové syntézy. [F510]

Co vsechno ¢tete touto rychlosti?

“Vesmeés vsechno, texty, internet...”

Rikal jste, ze Ctete z pocitace. Z jakych dalsich zaiizenich &tete?

“Z mobilu. .. a to je vesmés vsechno.” [F511]

Jaké funkce pri ¢teni obvykle pouzivate?

“Akordt pauzu. Nebo zdlozku.”

Pouziva zalozku(pauzu). [F512]

Pretaceni nékdy pouzivate? Dopiredu, dozadu?

“Tak urcite. Treba kdyz se néjak prerusim. No jasné, pouzZivam.”

Pouziva pretaceni kdyz se prerusi. [F513]
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e Jak daleko pretacite, kdyz se takto prerusite?

“To zalezi...podle toho, kolik mi toho utece. Ocenil bych funkci skok na ¢as.”

e Jak si konkrétné predstavujete funkci skok na ¢as?
“Poslouchdm a pak potrebuji prestat. Tak st zapamatugi, kde jsem skoncil a aZ se
k tomu pozdéji vrdtim, tak to zapnu a skoc¢im na tu minutu. Ale samozrejmé na
toto funguji ty zdlozky, takZe asi neni potreba skdkat na cas.... To spis pouZivim

ve filmu, protoze tam Zddnd zdlozka neni.”

e A pri ¢teni audioknihy zalozky pouzivate?
“Tak v audioknihdch, v téch namluvenych, tam zdalozZku také nepouZivam, protoze to
nejde, ale kdyz ¢tu syntetizovany text, tak tam si ji mohu udélat. Audioknihy se
deli na nekolik souboru, treba po dvaceti minutdch, tak tam si vétsinou pamatuji, v
jakém souboru jsem skoncil a pak uZ to jednoduse dohleddam.”
Listuje mezi kapitolami, kdyz se vraci k poslouchani a pamatuje si, kde minule

skonéil se ¢tenim. [F514]

e Kde nejradéji poslouchate?

“Ve vané, nebo v posteli. Ale spis si poustim néjaké filmy.” [F515]

e Ctete i mimo domov?
“To ani ne, jd jsem spis na hudbu. Ale kdyz knizky, tak vétsinou doma.”

Mimo domov spiSe poslouchd muziku. [F516]

e Pouzivate pri ¢teni sluchatka?
“Pri cteni ne, pri muzice ano. ProtoZe nectu venku. Kdybych cetl venku, tak je
pouzivam. Kdybych treba cetl v autobuse, tak samoziejme jo.”

Pro ¢teni nepouziva sluchatka, pro poslech hudby ano. [F518]

e Poslouchate knihy sam, nebo nékdy i s nékym?

“To spise sam.”
e Odkud cerpate audioknihy?
“To je uplné ruzné. Veétsinou od kamosu. Knihy ziskdavd od pratel.” [F519]

e Jaké knihovny pouzivate?

> “Pak existuje knihovna Krakovski, kterd nacitd

“Z internetové knihovny Biblio.”
knihy(pozn. herci je zde namlouvaji), pak tam jsou v mp3, tam si taky stahuju. A
pak samozrejmeé néjakd uloz-ta, a podobné. .. A nebo je knihovna textovijch souborii,
kterd se jmenuje KDD, a tam je spousta textu, ktery si stdhnete a pak si je ctete,
nebo je prevedete do syntetizovanych mp3 a ty si potom ctete v cemkoliv, v telefonu,
magnetdku, v éem chcete. ..”

Jako zdroj digitdlnich dokumentt uziva KDD. [F519]

Audio knihy ziskdvé z Krakovski, KTN a jinych tlozist. [F520]

SKTN Biblio [75]




A.6 P6

Klient z domu Palata. R4d ¢te. Zije v Palaté. Ztratou zraku trpf pies 10 let. V domé
Palata nenavstévuje spolecenské akce, protoze to vzdy konéf pomlouvanim. Cas radéji
travi sdm. Stard se o ovce. Dalsf ¢dst svého volného ¢asu travi na PC. Cte nejradéji
po obédé v kurarné se sluchatky a sdlkem kavy, nebo v posteli ve svém pokoji, kde u
poslouchani obcas i usne. K poslouchani nejcastéji pouziva radio, které umi prehravat
USB flash disk s MP3. Na tomto zarizeni mu nejvice vadi to, ze nejde pretacet o trochu
dozadu. V ptipadech, kdyz néco nepochopi ¢i preslechne, musi preskakovat celou kapitolu
a poslouchat znovu, coz je frustrujici. Co se tyka zvukové syntézy, piilis mu nevadi v

pripadé, ze poslouchd hlas Zuzana, naopak hlas Antonin mu je neptijemny.

o Ctete knihy? “Ano.” [F600]

e Kdy jste poslouchal audioknihu naposledy?
“Véera odpoledne. ProtoZe po obédé mam vZdycky dvé hodiny, protoZe to se dlouho
neda, pak clovek zacne usinat. ZalezZi jak je dobre udéland.”
U cteni usind. [F601]
e Podle ¢ceho hodnotite, Ze je kniha dobie udélana?
“To jd moc nesledugi, ja spis sleduji tu knizku, jestli je tam hudba, nebo jestli je ten

hlas prijemnej.” [F602]

e Byl vam nékdy néjaky hlas z audioknihy nepiijemny?
“Zatim co jsem cetl, tak nebyl. Muj vlastné je mi neprijemnej, kdyz slysim [F603].
Kdyz jsem namlouval néco na pocitac a pak jsem si to pustil. To je sileny. Ale to
ma tady kaZdy, Ze nesnasi vlastni hlas.”

Zatim nenarazil na nepiijemné namluveni audioknihy. [F604]

e Jakou formu namluveni mate nejradéji? SpiSe divadelni hry nebo jen
precteny text?

“To zalezi. Nékdy to v ramci umeéni prezenou.” [F605]

e V jakém smyslu to pirezenou?
“Treba tam daji zvuky housli, kdyz se tam nehodi. Ale to je muj ndzor, nékomu se
to muze libit.”

e Jaké mate pocity z namluveného textu pocitacem? “Mné to nevadi, jd jsem
si nasel dobry hlas a celkem to jde. Clovék si na to musi zyknout [F606]. Viechny

slova nemuzou byt v té paméli pocitace, takzZe cizi slova to hldaskuje.”

e O jaky hlas se konkrétné jedna?
“Protoze jsem chodil na dédinu, tak jsme vybrali Zuzana. Nejhorsi je ten muZskej
Kuba. Ten je neprijemnej dost takovej.” [F608]
Oblibeny hlas Zuzana. [F607]
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e Dovedl by jste fict, pro¢ je neprijemny?
“To je asi jen muyg pocit, protoZe spousta lidi na té dédiné ho pouzivd.”

e Kde ctete nejradéji?
“V kurdrné, s kafem.” [F609]

e 7 jakého zarizeni cCtete?
“Koupil jsem si takové radio, do kterého jde zasunout flashka a prehrdvd to[F610].
To vase by melo byt lepsi, protozZe tohle nepretaci. To si pamatuje misto, kde to

skonci. A pak se daji jen preskakovat kapitoly.” [F610]

e Takze vam tam chybi funkce pietaceni...
“No, protoze obcas néco nepochopite a chcete se vrdtit a musite se vrdtit o kapi-
tolu.” [F611]

e Jaké funkce tento prehravac jesté ma? “Ja ho jinak nepouzivam, jen takhle.
Chtél bych mit takhle méné véci. Treba vice v jednom.” [F612]

e Jaka zarizeni jesté pouzivate?
“Hodinky, pocitac, radio s MP3, flash disk, vysilacku pro nevidomé.” [F615]

e Pouzivate sluchatka? “Ano tady lei na stole.”® [F613]

e Poslouchate nékdy s nékym?
“Ne, poslouchdm sam.” [F614]

AT P7

e Ctete knihy?
“Chodim na skupinové éteni, ale nevim, jak bych mohla ¢ist sama. ..” [F701]

e Jak rada travite volny cas?
“Rdda poslouchdm radio, chodim na akce tady v Palaté, ty st utéct nenecham. . . .Chodim

na kavdrnu, skupinové ctent...” [F702]

e Jakou stanici poslouchate nejradéji?
“Dvojku(pozn. Cesky rozhlas 2).. Ikdyz se mi ted nékam zatoulala. Néjak ji nemuizu

naladit, ale ona se zase nékdy objevi. ...” [F703]

e Jakym zpusobem ladite stanice?
Participantka poda obdélnikové radio(cca 20x15x3cm), které lezi za ni na druhém
kraji postele, u zdi. Ukazuje jednotlivé ovladaci prvky:
“Tady tu anténu mi néjaky nestastnik urazil.”
“Stanice ladim koleckem, obcas tam néco najdu. .. ted tam mdm jednu stanici, kde
ddvaji rozhovory, treba s vedcema nebo tak.”

“Tady tim koleckem na boku ladim hlasitost.”

6Pozn. na stole lezi klasickd malé sluchatka.



e V jakych situacich pouzivate sluchatka?
“Moc je nepouzivam, spise si poslouchdnim krdtim chvile, kdy tu neni moje spol-
ubydlici. Nékdy poslouchdame rdadio spolu.” [F704]

A.8 PS8

e Ctete knihy?

“Jd jdu radeji navstivit sousedy, jd se nerada valim” [F801]

e Jak rada travite volny cas?
“Rdda chodim na zdejsi akce a pletu.” [F802]

e Jaka zatizeni pouzivate?
“Mam tadyty mluvici hodiny, kdyz zmdcknu, tak mi Teknou, kolik je hodin.” [F803]

Zmackla tlacitko a zafizeni feklo: “patndct dvacet dva”. [F804]

e Jak poznate, ze se Vam vybila baterie?

“Rekne mi to slabd baterie, tak Feknu osetrovatelce, aby mi ji vyménila.” [F805]

A9 P9

e Ctete knihy?
“Ano, ¢tu, moc rdada.” [FI01]

e Jak je poslouchate?
“Mdm tady takové rdado, do kterého davam cédécka, které mi vnuk pripravil. Mdam
je tady, v kominku.” [F902]

e Kde je poslouchate?
“V posteli. Pouzivam sluchdtka, abych nerusila spolubydlici... Rdda bych posluchala
i vedle na Zidli, ale nemdm na to tak dlouhy kabel.” [F904]

e Podle ¢eho jednotliva CD rozpoznavate?
“No, vite, muj vnuk vi, co rdda posclouchdm, pripravi mi to a donese. V<ciera mi
zrovna volal. Jak je mdm v kominku, vezmu CD zezhora a ddm ho do radia, a kdyz

se mi nelibi, tak ho vynddm, ddm ho dospaodu, a pustim si, co jsem méla dalsi na
radé.” [F903]

e Jaké funkce na tomto radiu pouzivate?

“Hlasitost, obcas pretaceni a obcas rddio.” [FI05]



Appendix B

Persona Alena

The Persona Alena is based on fundamental research described in [1].

e 85 years old
e Sight problems since 69
e Almost fully blind since 78

Alena was born in Hradec Kralove and she spent most
of life in this city. = She worked as a lawyer for al-
most 40 years. She liked reading in her spare time.
Not long after her retirement, she became to experi-
ence problems with her sight.  “I could not read those
small letters in the books, even with the best glasses.”
she described. Her husband passed away ten years
ago. At that time, her sight problems rapidly wors-
ened. Since then, she can see only shadows. She re-
alized that it is not safe for her to live alone in her
flat.  Fortunately, her daughter has found Home Plata

- residential care institution for visually impaired se-

niors.

At the beginning, she had problems with adaptation to
the new environment. She had problems with the orientation, but over the time she man-
aged to go to places in Palata alone. “I am here for seven years already, so I navigate
through Palata. But only to places I know. I learned it step-by-step. Firstly, I was barely
able to go out of my room, and then, slowly, you know, during those years you will learn
even if you don’t want to. But if I came to a new environment that I do not familiar with,
I can not even make a step”. Alena also uses high contrast navigation bars on the cor-

ridors. “On corridors, there is a bright bar and right next to it black one. I can go along.”.
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She liked the regularity in the course of each day. Typically, a nurse wakes her up as
she brings the morning medicaments. Then she goes to the day room at the department
C, where they sever the breakfast. Her roommate has problems with her legs, especially

in the morning, so she has breakfast in the room.

After the breakfast, typically she attends some morning activity. They broadcast ac-
tivities available for each day as well as meals that will be served. “Morning program?
They always broadcast in which room and when it 1s.”. Alena likes memory training the
most. However, she gladly attends other activities like music listening, concerts, newspa-
per reading or event crafts. "I really like memory training. An activation worker organizes
it. They always announce it by the broadcast in the morning. I can go there by myself.

like it, it’s great. We not only learn new things but also entertain ourselves.”

Then she goes to the big dining room for lunch. Sometimes she meets her ex-roommate
from the department B. She mostly likes the food, however, she misses the times when
she could have to cook. “The food is quite good, but therefore I cooked well, I sometimes
think I could wave done it better. There is an opportunity to cook, but I can not even peel

an onion.”

Alena takes a rest after the lunch. She mentions that she deserves some calm in her
age. She starts her rest in bed by reading her favorite book, sometimes she falls asleep.
Then there are various afternoon activities. Alena likes the café the most. “Fach Tuesday,
we have so-called café. And there, for instance, Mrs. Mikes sings, and Mr. Portos plays
the piano. Or Mr. Macha plays keyboard piano. Or there was that band . . . Pohodart,

they are guitarists.”

After dinner, she listens to her radio with her roommate. “We have a favorite radio
station - number two. But we listen only to it. I rather don’t touch the radio not to put it
out of tune.” Sometimes she makes a call to somebody from her big family. My daughter
set it up for me, to numbers .. one, two ... it is up to nine. When I need to call, I use
my glasses, but it is very difficult for me to find the right number. On number two, I have

one of my daughters; on number five the other one..., continues with listing all numbers.



Appendix C

Story-boards

Storyboard: Reading using headphones
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Storyboard: Reading using speakers

Alema just finished lunch

Alena grabs her book player

filena puts the player on the table
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Appendix D

Use Cases

UC1: Reading book using speakers

e Precondition:

The battery of book player is charged or the device is plugged into the power supply.

e Flow:

1. User sets the book for reading.
2. User opens the Reprobooktor; the player starts to play the selected book from

the bookmark position minus five seconds.

3. User listens to a story. When a track is finished, the next one in playlist starts

automatically.
4. When user wants to stop, closes the Reprobooktor.

5. The current position is saved into the bookmark related to a book. The play-

back is stopped.

UC2: Reading book using heapdphones

e Precondition:

The battery of book player is sufficiently charged.

e Flow:

1. User plugs headphones in.

2. User chooses a book.

3. User opens the Reprobooktor.

4. User listens to the story. When the track is finished, the next one in playlist

starts automatically.

5. When user wants to stop, closes the Reprobooktor.
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6. The current position is saved into the bookmark related to a book. The play-
back is stopped.

UC3: Interruption of reading process

e Precondition:
The battery of Reprobooktor player is charged or the device is plugged into the
power supply. The Reprobooktor is playback.

e Basic flow:

1. User detects an interrupting event.
2. User closes the Reprobooktor.

3. User solves sudden situation.
4

. User opens the Reprobooktor; the player starts to play the selected book a few

seconds before the bookmark position.

5. User listens again.
e Alternate flow:

5a When a user does not orient in the story, he uses rewind, until he feels returned

into the context of the story.

e Post-conditions:

User continues with listening to Reprobooktor.

UC4: Skipping track

e Precondition:
The battery of Reprobooktor player is charged or the device is plugged into the
power supply. The Reprobooktor is playback.

e Flow:

1. User sets the book for reading.
2. User opens the Reprobooktor.
3. User skips the track.

e Post-conditions:

The user listens to required track.
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UC5: Battery charging

e Precondition:

The device says the battery is weak.

e Flow:

1. User recognized a low battery report.
2. User connects the device to the power supply.

3. The device announces the expected time until it is fully charged.

e Post-conditions:

The battery of the device is charging.

UC6: Clock

e Precondition:
The battery of Reprobooktor player is charged or the device is plugged into the
power supply.

e Basic flow:

1. User presses the clock button.
2. The device reacts by quick sound effect feedback.
3. Device tells the time.

4. The device returns to the state before the request.
e Alternate flow:

3a When the Reprobooktor is in the opened state, the time message is wrapped
in an initial and a return tone to divide the time report from the playback of
the book. Playback automatically returns a few seconds, to make it easier to

get back into the context.

e Post-conditions: The user knows the current time.






Appendix E

HTA with plans

The figure with the HTA and plans can be seen in the next page.
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Use device

Plan 0: do (1 OR2 OR 3 OR 4 OR 5)

1
_ 3 4 5
Reading . X
Get battery state Charging Set up a book Get time
Plan 1:do 1.1 X Plan 3: do 3.1 . Plan 5{do 5.1 then 5.2
loop (do(1.2 OR 1.3)) Plan 2: do 2.1 then 2.2 optional 3.2 Plan 4: Mo,wm_“mﬂzwm 4.2 . .
do 1.4 P :
1.1 1.2 1.3 1.4 2.1 2.2 3.1 3.2 4.1 4.2 43 51 5.2
Play Navigate Set volume Stop Push the button Listen to state Plug _:Mmmwm\ POWer | | Get charging state | | Move with switch Listen to state Get annotation _umwmh”m _._MMFS
Plan 1.2 : loop( do(1.2.1 OR 1.2.2)) until finding Plan 3.2: do 3.2.1 then 3.2.2 Plan 4.3: do 4.3.1 then 4.3.2
optional 4.3.3
1.2.1 1.2.2
Skip track Rewind
3.2.1 3.2.2 bvm;: hob 432 b :me.vw
Push the button Listen to state ush the button i ush the button
to play Listen to state to stop




Appendix F

Event handlers

The implemented event handlers are:
e Opening:

1. The opening sound effect is played back.
2. The track is loaded according to bookmark.
3. The position is set to bookmark position minus 5 seconds.

4. The playback starts.
e Closing:

1. The playback is stopped.
2. The closing sound effect is played back.
3. The bookmark is stored.

e Book switched:

— If the Reprobooktor is closed:
1. The switch sound is played back.

2. The selected compartment is loaded.

3. The title of compartment is played back.
— If the Reprobooktor is opened:

The playback stops by the closing event.
The switch sound is played back.
The selected compartment is loaded.

The title of the compartment is played back.

SANE e

The playback starts according to the opening event.
e Info button pressed:

— If the Reprobooktor is closed and the id of info button belongs to the selected
book:

83



1. The sound effect of the info button is played back.
2. The message starts.

« If the button is pressed for the second time while the message is playing,

the message stops and the sound effect of info button is played back.
e Rewind:

The position of playback is stored.

The playback is stopped.

The time measurement starts.

The rewind sound effect is playing back until the rewind button is released.
The time measurement is stopped.

The rewind distance is computed and added to the stored position.

The new position is set.

® N o O WD =

The playing starts.
e Skipping track:

— The right button is pressed.
1. The sound effect is played back.

2. The track is set to the next one (next lexicographically).
3. The next track is loaded and started.

— The left button is pressed.
— The sound effect is played back.
— The track is restarted.

« If the playback started less than 5 seconds ago, the previous track is loaded
and played back.

e Watch button:

— If the Reprobooktor is opened

The sound effect of a pushed button is played back.
The position of playback is stored.

The playback is stopped.

The introduction tone is played back.

The time message is played back.

The returning sound effect is played back.

N U W=

The playback started from stored position minus 5 seconds.
— If the Reprobooktor is closed:
1. The sound effect of a pushed button is played back.
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2.

The time message is reported.

e Battery button:

— If the Reprobooktor is opened

SANE R

6.
7.

The sound effect of the pushed button is played back.

The position of playback is stored.

The playback is stopped.

The introduction tone sound effect is played back.

The battery status message is played back (in case of power supply is
played back the remaining time to fully charged state).

The returning tone sound effect is played back.

The playback started from stored position minus 5 seconds.

— If the Reprobooktor is closed:

1.
2.

The sound effect of a pushed button is played back.
The battery status message is played back(in case of power supply is played
back the remaining time to fully charged state).






Appendix G
Production of low-fidelity prototype

Book switch

Chapter button

o)
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Rewind dial



Book case




Appendix H

3D modeling

Fusion 360 [84] was used as a 3D modeling tool. Components have been designed to areas

requiring a smooth surface were printed as a base.

& ¥4

(a) Book switch b) Chapter button fingerboard
) Rewind button fingerboard ) Volume dial
) Watch button fingerboard f) Battery button fingerboard
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Appendix 1

Prototyping of controls

w " =

Figure I.1: Book switch iterations.

~~

Figure [.2: Rewind buttons iterations.

Figure I.3: Volume dial iterations.
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Figure [.4: Front side layout iterations.
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Figure 1.5: Left book side iterations.



Appendix J

Transcripts: Early feedback

Visually impaired user

e Prvnim zajimavym zjisténim bylo, kdyz vzal prehravac¢ do ruky, poznal knihu, ale

myslel, Ze mezera v zaviené knize je vstup pro CD.

e Konektor na sluchatka by ocekédval na boéni spodni strané knihy (strana zafizeni
situovand smérem k participantovi). S tim, ze hledéni konektoru by se nevidomym
zjednodusilo hladkym povrchem boku zafizeni: “Hrubé pro nevidomé znamend

)

neprehledné.”. 'V soucasnosti jsou 3 boky zafizeni tvorené slepenymi strankami,
aby model maximéalné pfipominal knihu. “Vstup na sluchdatka by mél mit alespon
trochu vystouply okraj, oproti desce, aby ho mevidomy pohodiné a rychle nasel.”,

dodal.

e Vybér knihy: “Ta tlacitka nejsou dobre rozlisitelnd. Mela by mit jiny tvar, ne
obdélnikovy. Jsou moc blizko u sebe (pozn. myslel tim vzdjemnou vzddlenost jed-
notlivgch elementi) a Spatné se rozlisuji. A taky by mely byt bliz k tomu kormidlu.”.
Hloubka je dle jeho nazoru dobra. Zajimavé je, ze obdélniky reprezentujici knihy
automaticky povazoval za tlacitka. Co se tyce povrchu, nepovazuje za predmétné
jednotlivé volby hapticky rozlisovat. Déale mél pripominku k vy¢nivajicimu prepinaci
na predni strané: “Prepinac¢ md hakovity tvar, to neni dobré, kdyz tam stdle céni,

mohl by se nékde zachytit.”.

e Zapnuti &teni: Participant neodhalil moznost otevieni knihy. Cetni chtél zah4jit
stisknutim néjaké z ovladacich komponent. Mohlo to byt zpusobeno, ze vlivem
magnetu drzela kniha dobfe zaviena, oproti klasické knize a také diky mnoha
zkuSenostem participanta s modernimi zafizenimi, ktera jsou casto zapinana praveé

pomoci tlacitka.

e Po tom, co se dozvédél o zpusobu zapnuti otevieni dodal, ze by bylo dobré, kdyby
desky knihy ptesahovaly ptres boky o trochu vice. Pritomnost mezery nijak vyrazné

v tomto ohledu otevirani nepomaha, spise rusi design.
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e Dale vznesl zajimavy napad, ze kdyby kniha méla ovladani fesené podobné jako
notebook, bylo by mozné polozit zatizeni na stil a nasmérovat reproduktory spravnym

smeérem.

e Po otevieni jeho pozornost pritahl rotacni enkodér, ktery povazoval za ovladani
hlasitosti. Libila se mu jeho velikost i hladky tvar. Skutecnost, Ze tato komponenta
slouzi k pretaceni se mu nepozdavala. Tuto funkcionalitu by tesil pomoci pretizeni

tlacitek pro pretaceni kapitol.

e Magnety v rozich stranek na nevidomého participanta ptsobili rusivym dojmem.

Povazoval je za ovladaci prvky.

e Otvor umistény naproti od enkodéru uzivatele matl. Radéji by jednu cast
opatfil rantlem a okraje druhé poloviny knihy nechal hladké. Na levé poloviné v
oteviené knize by byla “ohradka” a uvnitt reproduktory, na pravé poloviné by se

nachazely ovladaci prvky pro hlasitost, prepinani kapitol a pretaceni.

e Pieskakovani kapitol: Nestandartni tvar tlacitek (vyvysené rohy trojihelniku)
zapusténych do desky byl pro participanta matouci. Hroty povazoval za samostatné

komponenty. Od tlacitka ocekava rovny tvar, vystouply oproti okolni desce.

e Reproduktory: Dle participantovych zkusenosti z Palaty by z hygienickych duvodu
reproduktory a ovladani meéli byt oddéleny, aby nedoslo pii ovladani necistyma
rukama k zaneSeni reproduktoru.

vvvvvv

Zamysleny zamér zpusobu implementace se participantovi libil.

Seniors

ID pohlavi rocnik vék
T1 Zena 1941 7
T2 muz 1936 82

e Vybér knihy:
Oba participanti zacali prozkoumavat od levé krajni polozky, postupovali postupné
doprava. Informace o nazvu knihy dle nich byla dostaténa, T1 dodala: “Zdlez,
jestli jsem si to tam vybrala sama, nebo mi to takhle nékdo dal. Asi nez zacnu éist,
bych chtéla védét o cem ta knizka je.”. T2 k designu mél jednu pripominku ohledné
komponenty na celni strané, ze mu nevyhovuje, jak ¢ni.
e SpusSténi pirehravani
Oba participanti otevieli knihu. T2 se zde zeptal, jak zjisti, kolik mu chybi do konce.
e Preskoceni tracku:
Oba participanti identifikovali tlacitka.
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e Pretaceni zpét:
T1 nejprve chtéla zméacknout tlacitko o kapitolu zpét, ale pak se zarazila a tekla:
“No to nechci o celou kapitolu.”. Zde chvilku trvalo, nez zjistili, Ze koleckem na
pravé strané knihy se da otacet. Jakmile na to pfisli, ihned zodpovédeéli, ze otoci o

kousek doleva.

e Pozastaveni:

T1: “Jd bych zmadckla to kolecko, jakoZe to md zustat, tam kde to je.”.

e Automaticka zalozka

Tato funkce se oboum dvoum participantum zdéala prirozena.






Appendix K

Experiment guide: Low-fidelity

evaluation

Informovany souhlas

Katedra pocitacové grafiky a interakce, Fakulty Elektrotechnické CVUT v Praze vyviji
zafizeni pro ¢teni knih, primarné urceného pro zrakové znevyhodnéné seniory. Soucasti
projektu jsou konzultace a rozhovory s lidmi, ktefi maji odpovidajici zkusenost a mohou

poskytnout relevantni informace souvisejici s timto tématem.

e Nyni jsme ve fazi ndvrhu designu, mame zde prvni prototyp a testujeme, zda je

pouzitelny.
e Ucast je dobrovolnd a miize byt ukoncena v jakykoliv okamzik.

e Ziskané udaje budou zpracovavany anonymneé a nebudou spojovany s osobou ucastnika

vyzkumu.
e Za vyzkum zodpovida Barbora Endrstova

e Souhlasite se svou ucasti v testovani pouzitelnosti zafizeni pro ¢teni knih priméarné

urceného zrakové znevyhodnénym seniorum? - ¢ekani na odpovéed
e Souhlasite, ze muze byt provedena video-nahravka, zachycujici interakci se zatizenim?

e Tato nahravka bude pouzita pouze pro potieby vyvoje a vyzkumu a nebude poskyt-

nuta tretim osobdm.

e Potvrzujete, ze Vam osoba zastupujici Katedru poé¢itacové grafiky a interakce (KPGI)

fakulty elektrotechnické CVUT v Praze, odpovédéla na otézky tykajici se vyzkumu?
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Uvod

Testujeme zafizeni pro poslech knih, primarné urcené pro zrakové znevyhodnéné seniory.
Méme zde prvni prototyp. Dali jsme mu nazev Reprobooktor.

Neni zatim zcela funkcéni samo o sobé, protoze otazky o koneé¢ném provedeni jsou stale
oteviené. Timto testovanim chceme odhalit chyby, abychom se jich vyvarovali pii zho-

toveni finadlniho zafizeni.
e Nicméné, zafizeni je pripojené k pocitaci a jeho funkcénosti v tomto testovani nasimu-
lujeme.

e Zacnéte ji poslouchat.V ramci tohoto sezeni bychom chtéli zjistit, jak toto zafizeni
vnimate, zda je ovladani pochopitelné, chceme odhalit pripadné nejasnosti a chyby.

Zvyste hlasitost.

e Proto vés poprosim, aby jste v prubéhu testovéni premyslel/a nahlas, popisoval/a,
co si myslite, ze dand komponenta déla, k ¢emu slouzi, jak chépete jednotlivé

ovladaci prvky i zarizeni jako celek.

e Kazdy poznatek bude bezesporu uziteény pro dalsi vyvoj, at uz jako potvrzeni, ze
je jsme danou komponentu navrhli spravné a je pochopitelna, nebo bychom méli

komponentu predélat.
e V prubéhu testovani se Vas budu ptat na otazky a budu si délat poznamky.

e Mate néjaké otazky?

Seznameni se zarizenim
Nejprve Vam zafizeni pujcim do ruky o poprosim Vas o komentar. —

e Co vam zafizeni pfipomina?

e Muzete zkusit komponenty pouzit ...

e Jak chéapete slova, ktera zaznéla?

e Jak zacnete poslouchat vybranou knihu?
V nasledujicich ¢astech mam nékolik konkrétnich tkoli. Opét prosim komentujte cely
svuj postup a své uvazovani nahlas.

1. Vyberte si ke ¢teni knihu “Belmondo - Mych tisic zivotu”.

2. Zacnéte ji poslouchat.

3. Zvyste hlasitost.
4. Snizte hlasitost.
5

. Pteslechl jste slovo, posunte pietaceni o kousek zpét.
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10.

. Posunte se o dvé kapitoly vpied.

Posunte se o jednu kapitolu zpét.

. Predstavte si situaci, ze nékdo zazvonil na zvonek a Vy chcete prerusit prehravani.

Jak budete postupovat?

. A ted si piedstavte, ze chceme zaéit st roze¢tenou knihu Saturnin. Kdyz ji vy-

berete, kde ocekavate, ze po otevieni zacne ¢ist?

Kniha obsahuje otvor na sluchédtka. Zkuste identifikovat tento vstup.

Hodnoceni komponent

Nyni si projdeme jednotlivé komponenty, u kazdé za ¢tyr komponent se vas budu ptat,

zda vam toto TeSeni pripada:

Urcité ne — spiSe ne — nevim — spiSe ano — ano

Necham Vam v ruce vypnuté zatizeni, aby jste si mohl jednotlivé komponenty pripomenout.

. Zapnuti ¢teni prostiednictvim “otevieni knihy” je vhodné a intuitivni.

Jaké mate k tomuto ovladacimu prvku pripominky?

. Pfepnuti kapitoly prostrednictvim trojuhelnikovych tlacitek pii levém a pravém

okraji zafizeni je vhodné a intuitivni.

Jaké mate k tomuto ovladacimu prvku pripominky?

. Pretaceni prostrednictvim enkodéru je vhodné a intuitivni.

Jaké mate k tomuto ovladacimu prvku pripominky?

. Nastaveni hlasitosti je vhodné a intuitivni.

Jaké mate k tomuto ovladacimu prvku pripominky?

. Vybér knihy na predni strané je vhodny a intuitivni.

Jaké mate k tomuto ovladacimu prvku pripominky?

. Automaticka zdlozka pomoci zavieni knihy je vhodnd a intuitivni.

Jaké mate k tomuto ovladacimu prvku pripominky?

Hodnoceni zarizeni jako celku

e Co povazujete za nevyhody tohoto zarizeni?

e Co povazujete za vyhody tohoto zafizeni?

e V jaké situaci by jste pouzival by jste toto zafizeni?

e Jaké mate otazky k tomuto zarizeni?



Post-test

Q1 Jaky byl pro Vas test?

Q2 Mate k prubéhu testovani néjaky komentar?

Q3 Mate pro mé néjaky ndmét na vylepseni?

Q4 Probéhlo zde néco, co se Vam nezdalo relevantni?

Q5 Mate otazky?



Appendix L

Transcripts: (eneral acceptance

with visually impaired

L1 P1

Prvni dojmy

“To je obrovsky. ... To je pseudokniha.” [F100] [F111]. Participant prozkouméval zafizeni
od prepinace knih. Spravné odhalil jeho funkci. Kapacita se mu zdala byt prilis mal.
Posuvnik pro nastaveni hlasitosti povazoval za zalozku. Vstup na sluchatka spravneé iden-
tifikoval ihned po tom, co ho nasel [F112]. V otevieném zafizeni se objevil problém s
nalezenim levé Sipky pro prepnuti na predchozi track [F102]. Béhem testovéani nemohl
najit Sipku pro preskoceni kapitoly zpét. Hleda ji na stejné desce, kde je tlacitko pro
preskoceni kapitoly vpred. Nejdiive myslel, ze tato tlacitka slouzi k pfepindni mezi
strankami, kdyz je na kazdé strance jedno tlacitko [F102]. Kdyz narazil na tuto kom-

ponentu: “Kdyz je to plynulé, tak to bude asi hlasitost, ale ¢ekal jsem tu zalozku, na
boku” [F105].

Hodnoceni komponent

e Zapnuti ¢teni prostiednictvim otevieni knihy je vhodné a intuitivni: rozhodné

ano.
Pzn.: “Je to pochopitelné a kazdy to znd.”.

e Piepnuti kapitoly prostiednictvim trojihelnikovych tlacitek pii levém a pravém

okraji zafizeni je vhodné a intuitivni: spiSe ano.

Pzn.. “Privital bych dalsi jemnéjsi variantu pretaceni. Mezi kapitolou a jemnym pretacenim
muze byt velkd propast, napriklad pridat prepindni podle
strankovand.”. [F103]

e Pretaceni prostfednictvim enkodéru je vhodné a intuitivni: spiSe ano.
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Pzn.: “Cim déle a éim rychleji otdcim, tim by méla rist i rychlost pretdcend.”. [F104]
e Nastaveni hlasitosti je vhodné a intuitivni: spiSe ano.

Pzn.: “Nenapadd mé vhodnéjsi varianta.”.
e Vybér knihy na predni strané je vhodny a intuitivni: spiSe ano.

Pzn.: “Je omezeny pouze na 6 knih.”. [F106]
e Automaticka zdlozka je vhodnd a intuitivni: spiSe ano

Pzn.: “Uvital bych vice zdlozZek.”,
V jakych situacich pouzivate vice zalozek?,
“Kdyz listugi knihou, napriklad ucebnici.”. [F107]

Hodnocenni zarizeni jako celku

e Co povazujete za nevyhody tohoto zarizeni? “Neni to PC, neumi vyhleddvat, obsah,
priddvat vice zaloZek, nevyuZivd moznosti audio-formdtu knih, tak jak by

mohlo.” [F110]

e Co povazujete za vyhody tohoto zafizeni? “Jednoduchost, blbuvzdornost, odol-
nost.” [F109]

e Pouzival by jste toto zafizeni? “Ne, protoZe pro tyto iucely pouzivam PC.” [F108]

e Jaké mate otazky k tomuto zafizeni?

— “Jakd bude cena zatizeni?”

— “Zarizend by mélo byt vic chytré, vyuZivat moznosti modernich datovych formdtu
knih.”

— “Co napriklad pozndmky pod carou? Znam knihy, které jsou urcené Siroké
verejnosti a pozndmek pod carou je tam mnoho.”

— “Obsah. .. Normadalni clovek, kdyz otevie knihu, tak na zacdtku md obsah,
na konci bude mit index. Obsah pomdhd jak v orientaci, tak k preskakovdni,

protoze nékteré véci ¢ist nechei.”

L.2 P2

Prvni dojmy

“Je to velkd tlustd kniha, pisobi na mé masivné.” [F200]. Nejprve nasel otvor na sluchétka,
odhadl spravné jeho tcel. [F209]. Nasledné se zaméfil na prepinac, spravné identifikoval
jeho funkci. Design se mu libil. Potenciometr pro nastaveni hlasitosti nejprve odhadoval
jako zalozku nebo aretaci. Po dalsim prozkoumavani dodal: “Pokud je kniha zaviena, je to

aretace, pokud je oteviend, je to ovladani hlasitosti.” Po otevieni rychle prozkoumal celou
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plochu oteviené knihy a zaméril se na Sipky na okrajich zafizeni. Vyzkousel funkcénost
a po nékolika prepnuti oznamil, Ze Sipky slouzi k posunu po kapitoldch. Nasledné zkusil
sipku podrzet a predpoklddal, ze tim dojde k pretaceni v ramci stopy. [F203] K tomu ale
nedoslo a proto tuto funkei priradil k rota¢nimu enkodéru. Spravné odhadl, ze jeden krok
je vazany na urcity pocet sekund. Po stisknuti enkodéru fekl, ze zde by si predstavoval

pozastaveni pirehravéani. [F204]

Hodnoceni komponent

e Zapnuti ¢teni prostiednictvim otevieni knihy je vhodné a intuitivni: rozhodné ano

Pzn.: “Ja bych uvital, kdyby kniha mluvila, i kdyZ je zavrend. ProtoZe, kdyz je otevrend,
tak je dvakrdt vétsi a zranitelnéjsi, jako to je u mobilii, at prehrdvaji i kdyZ jsou
zhaslé.”. [F201]

e Piepnuti kapitoly prostiednictvim trojuhelnikovych tlacitek pii levém a pravém

okraji zafizeni je vhodné a intuitivni: rozhodné ano.
Pzn.: “Tento prvek je pomérné citlivy, vekl bych Ze az moc.”. [F202]
e Pretaceni prostiednictvim enkodéru je vhodné a intuitivni: spiSe ano.
Pzn.: “Jsem zvykly pretacet podrienim tlacitek na prepindni stop. 7. [F203]
e Nastaveni hlasitosti je vhodné a intuitivni: rozhodné ano.

Pzn.: “Kdyz to ddm na minimum, nedojde k uplnému ztiseni?
Tim jak je ovladdani na hornim okraji, tak kdyz takto lezZi na stole, tak to nemohu

ovlddat jednou rukou, ale musim to vidy druhou rukou alespon pridrZovat.”.
e Vybér knihy na predni strané je vhodny a intuitivni: rozhodné ano.
Pzn.: “Kapacitu bych navysil klidné na 10”. [F204]
e Automaticka zdlozka je vhodnd a intuitivni: rozhodné ano.

Pzn.: “Vice zdloZek v jedné knize by bylo zapotrebi, pokud chce clovék knihu spise studovat
nez cist.”. [F205]

Hodnocenni zarizeni jako celku

e Co povazujete za nevyhody tohoto zafizeni? “Velikost, Ze nelze poslouchat ze

zavrené knihy, prilis vysokd citlivost tlacitek (a jejich nestabilita)” [F206]

e Co povazujete za vyhody tohoto zafizeni? “Jednoduchost ovldddni, hezkiy design,
vypadd to jako knizka” [F207]

e V jaké situaci by jste pouzival toto zatizeni? “Ano, dovedu si to predstavit, treba v

kuchyni, tam nechci tahat pocitac.” [F208]

e Jaké mate otazky k tomuto zafizeni?



— “Jak se bude nabijet?”

L3 P3

Prvni dojmy

“No to vypadd jako knizka.” [F300]

S hmatnikem hlasitosti chtéla participantka nejprve otacet. Pak zkusila posunout: “Aha,
nejdiiv jsem to chtéla otocit, ale to posunuti se mi zdd lepsi.” [F301]. Komponentu
pretaceni vyzkousela hned jako prvni a pochopila jeho funkcénost: “Tak to bude
pravdépodobné pretaceni v textu, asi se to posunuje po usecich.”. Participantka nasla
a spravné identifikovala vstup pro sluchatka [F308]. O kapitolu dopiedu se participan-
tka dokazala dostat bez problému, spravnou komponentou. Levou sipku nemohla najit.
Hledala ji na stejné strané knihy. Nejprve zkouSela ruzné varianty zmacknuti Sipky do-
prava, dvojklik a podrzet. Kdyz fekla ze nevi, prozradila jsem ji, ze se na zafizeni nachazi
jeste jedna Sipka: “Aha, predpoklddala jsem, Ze to bude vsechno na jedné strané, kdyz je
tam kolecko 1 Sipka.” [F302]

Kniha jde oteviit pouze na 160°, zadni desky lezi na stole, kdezto druha, leva, strana je

nad stolem. Participantka m& tendenci ovladat pouze stranu, ktera lezi na stole.

Hodnoceni komponent

e Zapnuti cteni prostirednictvim otevieni knihy je vhodné a intuitivni: spiSe ano.

Pzn.: “Pro seniory to je intuitivni, ale jd bych si predstavovala, kdyby se to dalo zapnout
néjakym tlacitkem, protoZe jsem na to tak zvykld z jinych zatizenich, treba z MP3

prehravace, kde prehrdvdant jednim tlacitkem zapnu a pak tieba pozastavim.”. [F303]

e Prepnuti kapitoly prostiednictvim trojuhelnikovych tlac¢itek pii levém a pravém

okraji zafizeni je vhodné a intuitivni: rozhodné ano.
e Pretaceni prostfednictvim enkodéru je vhodné a intuitivni: spiSe ano.
Pzn.: “To je sympatické a praktické, tohle kolecko.”.
e Nastaveni hlasitosti je vhodné a intuitivni: rozhodné ano.
Pzn.: “Posouvdtko je dobré, zda se mi jen, Ze by zarizeni mélo hrdt vic nahlas.”. [F304]
e Vybér knihy na predni strané je vhodny a intuitivni: rozhodné ano.

Pzn.: “kapacita mu prijde dostatecna. Ja mdm ve zvyku c¢ist jednu knihu a aZ pak zacit s

dalst.”. [F305]

e Automatickd zélozka je vhodnd a intuitivni: rozhodné ano.



APPENDIX L. TRANSCRIPTS: GENERAL ACCEPTANCE WITH VISUALLY IMPAIRED105

Pzn.: “Kdyz ctu knihu nyni, tak se snazim prestat cist na konci kapitoly, abych pri dalsim

¢tent dané misto rychle nasla. Automatickou zdlozZku u kazdé knihy bych wvitala.”.

Hodnocenni zarizeni jako celku
e Co povazujete za nevyhody tohoto zaiizeni? “Nevim jaké to md nevyhody ... zdd se
mi rozmery a designem optimalni. Mohu si to zabalit do zavazadla a vzit na chatu.”

e Co povazujete za vyhody tohoto zatizeni? “Vypadd to jako knizZka, to provedeni se

mi moc libi, dalsi velkou vihodou je automatickd zdlozka.” [F307]

e V jaké situaci by jste pouzival toto zafizeni? “Ano, pouzivala bych ho treba pred

spanim. Ve chvili, kdy uz nechci zapinat notebook. To je takové zdlouhavé.” [F306]
e Jaké mate otazky k tomuto zafizeni?

— “Kdy se zacne vyrabét?”

— “Jak se bude nabijet? Bude na kabel nebo na baterky ”

L4 P4

Prvni dojmy

“No to vypadd jako knizka, je to pomérné velké a silné” [F400]. Komponentu pretaceni
vyzkousel hned jako prvni a po vyzkouseni pochopil jeho funkénost. Funkei zélozky zminil
a predpovédél sam. Participant mél problém s nalezenim levého tlacitka pro prepnuti
stopy zpét [F401]. Vstup na sluchatka participant po sezndmeni se zafizenim prakticky
hned. [F402]

Hodnoceni komponent

e Zapnuti Cteni prostrednictvim otevieni knihy je vhodné a intuitivni: spiSe ano.
Pzn.: “Z pocatku mé to nenapadlo, ale dobry je to, zajimavy pristup.”. [F403]

e Piepnuti kapitoly prostiednictvim trojihelnikovych tlacitek pii levém a pravém
okraji zafizeni je vhodné a intuitivni: spiSe ano.
Pzn.: “Je to v poradku, jednou si to clovék osahd a je to dobré.”.
e Pretaceni prostiednictvim enkodéru je vhodné a intuitivni: spiSe ano.
Pzn.: “Kroky pretaceni se mi zdaji moc malé.”. [F404]
e Nastaveni hlasitosti je vhodné a intuitivni: rozhodné ano.
e Vybér knihy na predni strané je vhodny a intuitivni: rozhodné ano.
e Vybér knihy na predni strané je vhodny a intuitivni: rozhodné ano.

v ev s

Pzn.: “Pri pouzivani slozitéjsich texti nékdy pouzivim vice zdlozek.”. [F405]



Hodnocenni zarizeni jako celku

e Co povazujete za nevyhody tohoto zatizeni? “Mohlo by to byt celkove mensi, aby

se to lépe dalo prendset.” [F406]
e Co povazujete za vyhody tohoto zaiizeni? “Jednoduchost.” [F406]

e V jaké situaci by jste pouzival toto zaifzeni? “Cetl bych s nim asi hlavné
beletrii.” [F307]

e Jaké mate otazky k tomuto zafizeni?
— “Jak zjistim, kolik mi zbyvd do konce stopy, knihy? 7 [F308]

Tento participant ¢te syntetizované knihy i audioknihy. “U syntetizovanych je vyhoda, Ze

muzete hledat v textu. Ale pouZivam oboji a u kazZdého vidim vyhodu, v mluvenych je to

to, Ze ndm to c¢te prijemny hlas, u syntetizovanych muzeme s textem lépe pracovat.”
“Ctu z iPhone, kde je na to aplikace. Mohu vyhleddvat a tak. U MP3 to nejde a tam

se hodi zalozky.”

L.5 P5

Prvni dojmy

Participanta jako prvni upoutal ovladac¢ hlastitosti: “Tady je néjaky posuv, to bude asi hl-
asitost”. “Vzddlené mi to pripomind knizku.” [F500]. Objevil se zde problém s nalezenim
levého tlacitka pro prepnuti stopy zpét [F501]. Vstup na sluchatka participant nalezl a
spravné identifikoval. [F502]

Hodnoceni komponent

e Zapnuti Cteni prostrednictvim otevieni knihy je vhodné a intuitivni: spiSe ano.

e Prepnuti kapitoly prostiednictvim trojuhelnikovych tlac¢itek pii levém a pravém

okraji zafizeni je vhodné a intuitivni: rozhodné ano.

Pzn.: “Kdyz to bude jasné dand jednotka, kterd vim, jak je dlouhd, tak je to jasné. Pokud
je neznamé, jak dlouhd, tak to tak dobré nebude. Treba kdyz to bude 20 stranek.”.

e Pretaceni prostfednictvim enkodéru je vhodné a intuitivni: nevim.
Pzn.: “Tento krok se mi zdd maly.”. [F503]

e Nastaveni hlasitosti je vhodné a intuitivni: spiSe ano.

e Vybér knihy na predni strané je vhodny a intuitivni: spiSe ano.

e Automatickd zédlozka je vhodnd a intuitivni: rozhodné ano.
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Hodnocenni zarizeni jako celku

e Co povazujete za nevyhody tohoto zatizeni? “Chybi mi mezikrok v pretdcent, néco

mezi kapitolou a enkodérem.” [F504]

e Co povazujete za vyhody tohoto zatizeni? “Jednoduchost, dobry rozmér, mohlo by
to byt mensi.” [F505]

e V jaké situaci by jste pouzival toto zafizeni? “Asi mepouZival, jd ctu z mobilu.

Dneska jsou pro mé zajimavéjsi aplikace, treba v iPhone. ” [F506]

e Jaké mate otazky k tomuto zarizeni?

— “Kde vzniknul ndpad?”

L.6 P6

Prvni dojmy

“No to vypadd jako kniha.” [F600]. “Tady nahore jsou paprskovité rozmisténé znacky,
v pulkruhu. A je tam hrot, ktery sméruje nahoru”. Zkusi pootocit prepinacem: “Aha,
tak to je menu, kde si vyberu, jakou knihu si chci poslechnout.” [F601]. Participantka
chtéla zacit knihu ¢ist zmacknutim prepinace: “KdyZ chci zacit ¢ist, tak to tady zmdcknu,
jako potvrzent, jako enter.”. Po pfipomenuti, ze je zatézeni podobné knize participantka
prehravac zkusila oteviit:  “Aha, takZe to otevru, jako klasickou kniZku.”. Po otevieni
objevovala dalsi ovldadaci komponenty. Nejprve objevila tlacitka na prepinani kapitol:
“Takze by tohleto bylo pro prepnuti dopredu, a tohle(pozn. levé) dozadu.”. Nésledné
prozkoumévala rota¢ni enkodér. Nejprve jeho funkénost odhadla na ovladani hlasitosti.
Po vyzkouseni spravné identifikovala, ze se jedna o pretaceni. Otéacela nejprve doprava,
spravné uvedla, ze se stopa pohybuje doptedu: “Tak toto kolecko mi taky pomdhd posou-
vat se dopredu.”. Nasledné zkusila koleckem otacet dozadu. V tomto momenté zjistila,
jak enkodér funguje: “Tak timto koleckem se posouvam po mensich iusecich a Sipkami po
vetsich isecich.”. Participantka nemohla najit ovladani hlasitosti. Uvedla, ze ¢ekala, ze

ovladédni hlasitosti bude uvnitt knihy, jako sipky a kolecko. [F603]

Predstavte si situaci, ze uplynul den a vy se chcete vratit k poslouchani knihy ”Belmondo,
mych tisic zivotu”. Jak budete postupovat? Tak nejprve knihu nastavim v tom menu a
pak by tam melo byt néjaké zarizenicko, které si zapamatuje to misto, kde jsem vcera
skoncila a od toho to pusti. Vstup na sluchdtka identifikovala ihned. [F602]

Hodnoceni komponent

e Zapnuti ¢teni prostiednictvim otevieni knihy je vhodné a intuitivni: rozhodné

ano.



Pzn.: “Jak jsem zblbld z téch prehrdvacu tak jsem zvykld mackat tlacitka a nenapadla mé
tak trividlni véc, otevrit knihu.”. [F601]

e Prepnuti kapitoly prostiednictvim trojuhelnikovych tlac¢itek pii levém a pravém

okraji zafizeni je vhodné a intuitivni: rozhodné ano.
Pzn.: “To je perfektni, bylo mi to hned jasny, kdyz tam jsou Sipky.”.
e Pietdceni prostiednictvim enkodéru je vhodné a intuitivni: rozhodné ano.

Pzn.: “Je to logicky, pruni jsem myslela hlasitost, protozZe je to kolecko, ale kdyZ jsem s
tim otocila, tak mi to bylo hned jasny, doprava dopredu, doleva dozadu.”. [F603]

e Nastaveni hlasitosti je vhodné a intuitivni: rozhodné ano.
Pzn.: “Bdla bych se, aby se to neulomilo.”. [F604]

e Vybér knihy na predni strané je vhodny a intuitivni: rozhodné ano.
Pzn.: “Je to tak krdsné jednoduchy, Ze jsem to necekala.”.

e Automatickd zélozka je vhodnd a intuitivni: rozhodné ano.

Pzn.: “Uzasnd, 1@ Ze funguje k pozastavent.”.

Hodnoceni zarizeni jako celku

e Co povazujete za nevyhody tohoto zatizeni? “Mohlo by to byt trochu mensi, kvuli
prenosnosti. Cim mendi, tim lepsi.” [F605]

e Co povazujete za vyhody tohoto zarizeni? “Jednoduchost ovladani, kdyby to bylo
menst, tak bych si to taky poridila.” [F606]

e V jaké situaci by jste toto zafizeni pouzival?

“Ano, doma, v dopravé, v éekdrné. .. .vSude.” [F60T]

e Jaké mate otazky k tomuto zafizeni?

— “Kdyby tam byla moznd zména hlasu. Ja bych chtéla, aby tam byl miyj oblibenéjsi
hlas Kuba?”

L.7 P7

Prvni dojmy

“No to vypadd to jako kniha, super!” [F700]. Participantka zacala prozkoumévat knihu
od prepinace, identifikovala Sest paprsku a kdyz zkusila oto¢it s prepinacem zjistila, ze
prepina¢ lze nastavit k jednotlivym paprskum. Podle zvukového vystupu rozpoznala,
ze se jedna o nazvy knih. Participantka zafizeni vnimala, jako knihu, hned ji napadlo,
ze ¢teni aktivuje pomoci otevieni. Nejprve nalezla participantka levou Sipku a zkusila ji
pouzit. Rozpoznala, Ze se jednd o Sipku. Po prekliknuti se dostala na zacatek knihy. Chvili
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poslouchala ivod a pak se rozhodla, ze by ho preskocila. V ten moment nasla na opa¢ném,
pravém okraji zaiizeni, druhou Sipku. Rekla ze ivod preskoéi, zkusila zmacknout pravou
Sipku a tim preskocila ivodni stopu. Nasledné se zamétila na enkodér. Nejprve myslela,
ze se jedna o hlasitost, po vyzkouseni odhalila, Ze jde o pfetaceni. Pozastaveni prehravani
chtéla participantka realizovat pomoci stisknuti enkodéru. [F701] Pfi tom, kdyz hledala,
jak lze prehravani pozastavit, objevila ovladani hlasitosti, kterému priradila funkci na
zakladé interakce. Hledala dale, zkusila dlouze podrzet Sipku pro prepnuti kapitoly, to ji
ale posunulo o nékolik stop déle. Pak ji napadlo knihu zaviit. Zavtela ji a prehravani se
vypnulo: “To bych necekala. Ted kdyz to oteviu, zacne to hrdt tam, kde jsem skoncila?
Ano, zacalo.”. “Ocekdvala jsem, Ze tu bude zastavovaci tlacitko. Ze bych to nejprve
zastavila a pak aZ zavrela.” “Teda ale jinak je to krdasny, déld to na mé dojem opravdicky

knizky, coz je skvély.” Vstup pro sluchdtka identifikovala. [F703]

Hodnoceni komponent

e Zapnuti ¢teni prostiednictvim otevieni knihy je vhodné a intuitivni: rozhodné

ano.

e Prepnuti kapitoly prostiednictvim trojuhelnikovych tlacitek pii levém a pravém

okraji zafizeni je vhodné a intuitivni: rozhodné ano.
Pzn.: “Libi se mi, jak jsou hmatné a prijemné.”.
e Pretaceni prostfednictvim enkodéru je vhodné a intuitivni: spiSe ano.

Pzn.: “Je dobré, jak to cvakd, Ze to neni volné. Musela bych si to ale trochu vychytat, o

jaké kroky se to posouvd.”.
e Nastaveni hlasitosti je vhodné a intuitivni: nevim.

Pzn.: “Ja bych se bdla, Ze to ulomim... radéji bych to méla nékde schované. Prilis to
vycnivd.”. [F702]

e Vybér knihy na predni strané je vhodny a intuitivni: rozhodné ano.
Pzn.: “No to je krdsné, moc se mi to libi”.

e Automaticka zalozka je vhodna a intuitivni: rozhodné ano.

Hodnocenni zatrizeni jako celku

e Co povazujete za nevyhody tohoto zatizeni? “Hlasitost, ta se mi nezda, jinak mé

tu nic nerusi.”
e Co povazujete za vyhody tohoto zafizeni? “To, Ze je to knizka a je to tak jednoduché” [F704]
e V jakych situacich by jste pouzival by jste toto zarizeni? “Ano, doma...v$ude.”

e Jaké mate otazky k tomuto zarizeni?



«“© v . s, ’ ’ s s
Bude tam néjaké centrdlni zapindni?”



Appendix M

Transcripts: Low-fidelity prototype
evaluation with impaired older
adults

M.1 P1

Sociodemografické udaje: Muz, 68 let, stupen zrakového postizeni 5.

Prubéh testovani:

Participant poznal, ze se jednd o zafizeni ve tvaru knihy [F100]. Odhalil, jak funguje nas-
taveni knihy k poslouchéni, zapnuti a vypnuti prehravani [F101]. Objevil se zde problém
s nalezenim levé Sipky pro prepnuti zvukové stopy zpét [F102].Participant predpoklddal,
ze vSechny ovladaci prvky jsou na jednom panelu [F103]. Rota¢nimu enkodéru nejprve

participant prifadil funkei nastaveni hlasitosti [F104].

M.2 P2

Sociodemografické adaje: Muz, 59 let, stupen zrakového postizeni 5.

Prubéh testovani:

Participant poznal, Ze se jednd o zafizeni ve tvaru knihy [F200]. Odhalil, jak funguje
nastaveni knihy k poslouchani, zapnuti a vypnuti prehravani. Objevil se zde problém s
nalezenim levé Sipky pro prepnuti zvukové stopy zpét [F201]. Participant predpoklddal,
ze vSechny ovladaci prvky jsou na jednom panelu [F202]. Rota¢nimu enkodéru nejprve
participant priradil funkci nastaveni hlasitosti, ale potom co objevil tahovy potenciometr,
zhodnotil tento zpusob nastaveni hlasitost dobfe [F203].
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M.3 P3

Sociodemografické tudaje: Muz, 51 let, stupen zrakového postizeni 5, problémy s

hmatem kvuli diabetu.

Prubéh testovani:

Participant poznal, ze se jednd o zafizeni ve tvaru knihy [F300]. Odhalil, jak funguje
nastaveni knihy k poslouchani, zapnuti a vypnuti prehravani. Objevil se zde problém s
nalezenim levé Sipky pro prepnuti zvukové stopy zpét [F301]. Participant predpoklddal,
ze vsechny ovladaci prvky jsou na jednom panelu [F302]. Rotaénimu enkodéru nejprve
participant priradil funkci nastaveni hlasitosti [F303]. Jako nevyhodu zafizeni uvedl velké
rozméry zafizeni a taky [F304]. Projevil také obavu, ze se mu uvniti zafizeni bude usazo-
vat prach [F305].

M.4 P4

Sociodemografické tidaje: Zena, 81 let, stupen zrakového postizeni 5, o zrak piisla v

pozdéjsim véku.

Prubéh testovani:

Participantka poznala, ze se jednd o zafizeni ve tvaru knihy [F401]. Odhalila, jak funguje
nastaveni knihy k poslouchani, zapnuti a vypnuti prehravani. Objevil se zde problém v
pouzitelnosti, kdy participantka nepochopila koncept zvukovych stop (fakt, ze nahravka
knihy je rozdélena na zvukové stopy, tracky) a tim padem nepochopila ani tlacitka pro
jejich prepindni [F402]. Ostatnim funkcim porozuméla, coz bylo prokdzano dspésnym
splnénim zadanych tikolu (vybér knihy, nastaveni hlasitosti, pretaceni), rotaénimu enkodéru

prifadila prvnim dojmem funkci nastaveni hlasitosti [F403].

M.5 P5

Sociodemografické tdaje: Zena, 94 let, stupen zrakového postizeni 4, sluchové
znevyhodnéni.
Pribéh testovani:

Kvli problémtm se sluchem musel byt experiment ukoncen hned na zacatku. Participan-

tka nerozumeéla zvuku z reproduktoru pocitace, a proto nemélo cenu v testu pokracovat [F500].
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M.6 P6

Sociodemografické tdaje: Zena, 89 let, stupen zrakového postizeni 3, trpi demenc.

Prubéh testovani:

Participantka poznala, ze se jedna o zafizeni ve tvaru knihy [F601]. Odhalila, jak fun-
guje nastaveni knizniho titulu k poslouchani, zapnuti a vypnuti prehravani. Objevil se
zde problém v pouzitelnosti, kdy participantka rota¢nimu enkodéru priradila funkci hla-
sitosti [F602], ackoliv ji nékolikrat béhem testovani bylo vysvétleno, ze se jednd o kom-
ponentu pro pretaceni. Také se zde objevil se zde problém s nalezenim levé Sipky pro

prepnuti zvukové stopy zpét [F603].

M.7 P7

Sociodemografické tidaje: Muz, 69 let, stupen zrakového postizeni 4, zhorSena hma-

tova citlivost nasledkem popaleni.

Prubéh testovani:

Participant poznal, Ze se jednd o zafizeni ve tvaru knihy [F701]. Odhalil, jak funguje nas-
taveni knizniho titulu k poslouchani, zapnuti i vypnuti prehravani, prepinani zvukovych
stop, nastaveni hlasitosti. Objevil se zde problém s nalezenim levé Sipky pro prepnuti
zvukové stopy zpét [F702]. Participant predpokladal, ze vsechny ovladaci prvky jsou
na jednom panelu [F703]. Libila se mu moznost pretaceni, kterd mu u jeho souc¢asného
zafizeni chybi [F704].






Appendix N

Experiment guide: High-fidelity

prototype evaluation

Informovany souhlas

Katedra pocitacové grafiky a interakce, Fakulty Elektrotechnické CVUT v Praze vyviji
zafizeni pro ¢teni knih, které je ur¢ené hlavné pro zrakové znevyhodnéné seniory. Nyni
jsme ve fazi ndvrhu designu, mame zde prototyp a testujeme, zda je pouzitelny. Ucast je
dobrovolna a muze byt ukoncena v jakykoliv okamzik. Ziskané udaje budou zpracovavany
anonymné a nebudou spojovany s osobou tucastnika vyzkumu. Za vyzkum zodpovidaji:

Barbora Endrstova, Miroslav Macik.

e Souhlasite se svou ucasti v testovani pouzitelnosti zafizeni pro ¢teni knih priméarné

urceného zrakové znevyhodnénym seniorum? - ¢ekani na odp.
e Souhlasite, ze muze byt provedena video-nahravka, zachycujici interakci se zatizenim?

Tato nahravka bude pouzita pouze pro potieby vyvoje a vyzkumu a nebude poskytnuta

tfetim osobam.

Icebreaking

Jak se mate? Atd... Ctete audioknihy? Jaké zafizeni pouzivate? Vyhovuje vam? Krom

knih, co rdd/a poslouchédte? Radio, televizi, hudbu, casopisy (jaké?), néco jiného?

Pre-test dotaznik

e Kolik Vam je let?

Jak dlouho nevidite?

Jaky je stupen vaseho zrakového potizeni?

Jak dlouho Zijete v Palaté?
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Testovani

TASK 1:

TASK 2:

TASK 3:

TASK 4:

TASK 5:

TASK 6:

Jak jsme tekli, dnes budeme testovat prehravac¢ knih urceny pro seniory.

Vyvoj tohoto prehravace probihd tak, ze vytvorime prototyp zafizeni, a pak ho
konzultujeme s lidmi, ktefi maji odpovidajici zkusenost a mohou poskytnout rele-
vantni informace souvisejici s timto tématem.

Design zatizeni neni finalni, ale je otevieny k tpravam.

Proto budeme radi za kazdy vas poznatek, kdyz budete premyslet nahlas. Kazdy
va§ poznatek nam pomuze. At uz jako podnét ke zméné, nebo jako ujisténi, Ze jsme
danou véc tesili dobfe.

Nyni vam déam zafizeni do ruky a popiste mi, jak na Vas pusobi.

Jaké prvky citite a k ¢emu predopkladéte, ze slouzi.

Chcete si poslechnout knihu o Belmodovi. Zkuste k tomu pouzit toto zafizeni.

Zkuste nahlas popisovat, co Vés napadd, kdyz zatizeni pouzivate.
Kdyz Vas ted nékdo béhem poslouchdni prerusi, jako napiiklad jd, nebo sestra,
ktera vam prinesla léky a vy kvili tomu preslechnete kousek vypravéni,jak budete

postupovat?

Chcete zacit poslouchat knihu “Zpovédi ceského americana”. Ale nechcete poslouchat

prvni stopu s informacemi. Jak budete postupovat?

Chteéla byste poslouchat v kiesle, které je daleko od zasuvky. Jak budete postupo-
vat? Jak zjistite, kolik zbyva baterie?
Ve dvé se chystate jit na Kavarnu., do té doby si chcete ¢ist. Jak pomoci tohoto

zatizeni zjistite, kolik je hodin?

Kdyz chcete poslouchat na pokoji, ale je tam i vase spolubydlici, kterou nechcete

rusit a mate tady k dispozici sluchatka. Jak budete postupovat?

Post-test dotaznik

QO:
Q1:
Q2:

Q3:
Q4:

Jaké méte k prehravaci otdazky?

Jaka ¢éast pro vas byla nejtézsi? ... a proc?

Co se vam na tomto zarizeni nejvice nelibilo? ....a proc¢? Jaké dalsi véci se vam
nelibily?

Jaka funkce na tomto zarizeni se vam libila nejvice?

Jak hodnotite tento test?
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Transcripts: High-fidelity prototype

evaluation

0.1 P1

Icebreaking

Poslouchate knihy? “No, wvite, jd nevim, jak bych je poslouchala.”

Co poslouchate, radio, televizi ¢i néco jiného? “Poslouchdm radio.”

Prvni dojem

Jak na Vas zatizeni pusobi? “Pusobi na mé jako hezkd krabicka, takovd sympatickd.” [F101]

“Tady je néjakej cudlik a stim se ast néjak hne....Jo tam je jind kniha. ....TaokZe kdyz
to budu mackat, takto dokola, tak pokazdy tam bude jind kniha.” Participantka prepind
dokola. Narazi zarazku 12 a 1, proto prepina zpét, aby prozkoumala vSechny dostupné

tituly. U kazdé polozky se zastavi, poslechne néazev titulu a pak piepne dal.
“Moc hezky se s tim toci.”, kladné reaguje na prepinac. U jedné z polozek zkusi zmacknout

info button. Protoze participantka stiskla info button dlouze, sice se zprava s anotaci

spustila, ale po péar sekundéch se ukonéila, coz je pro participantku matouci. [F102]
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Testovani

Task 1: Poslouchani knihy.

1. Participantka hledd knihu o Belmodovi mezi tituly.

2. Participantka nevi, jak ma prehravani spustit: “Tady musi byt néjaké tlacitko.”.
Nejdiive premysli nad spusténim pomoci info buttonu. Po chvili tapani ji
sméruji ke konceptu knihy. Po tom co zminim, zZe se zarizeni chova jako kla-
sicka kniha, tak participantku napadne Reprobooktor oteviit. Komentuje to
slovy: “Ono to je tak jednoduchy, Ze mé to nenapadlo”. Otevird zafizeni, jde
ji to vice ztuha, nez ocekavala: “Jo to je tézZky”, nakonec se ji zafizeni povede

oteviit. Prehrdavac¢ zacne hrat.

3. Participantka popisuje, co citi: “Tady je kolecko, to bude na hlasitost... Chtélo

by to, aby to hrdlo jeste vic nahlas.”... zkouci tocit doprava, ale to uz nejde.

4. Po chvili zavird prehravac.
Task 2: Pretoceni zpét.

1. Participantka ma otevienou knihu.

2. Participantka prozkoumava otevieny pirehrava¢. Komentuje dalsi komponenty:
“Sipky, ty nevim k cemu jsou, ale mohly by trochu pretocit, tak to zkusime.”—
Sipka prepla na zacatku tracku. Problémem je, Ze participantka nezna koncept
rozdéleni audioknihy do tracku [F103]. Popisuju ji, jak to funguje. Na zakladée
popisu participantka pochopila, ze pfesunuti na zacatek tracku neni presné to,
co potiebovala. Prozkoumava zarizeni dal.

3. Macka tlacitko pro prepnuti zpét. Stopa se prepne o par sekund zpét. Partic-
ipantka rozpoznava, ze toto je presné, co hledala. Rekapituluje veskeré kom-

ponenty v otevieném Reprobooktoru.
Task 3: Pieskoceni zvukové stopy.

1. Participantka nastavuje knihu Zpovédi ceského americana.
2. Otevira prehravac.

3. Macka pravou Sipku.
Task 4: Zjisténi stavu baterie.

1. Participantka prozkoumava zafizeni. Nejprve zeshora, nasledné z boku.
2. Nejprve prozkouma kolik tlacitek se na zafizeni nachazi, pak je zkousi mackat.

3. Podle jednoho z hlaseni tikd, ze do vybiti zbyvaji dvé hodiny a ptl.
Task 5: Hodinky.

1. Participantka macka hodinkové tlacitko.
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2. Poslouchd, kolik je hodin
Task 6: Sluchatka.

1. Uzivatelka prozkoumala zafizeni, nasla vstup pro sluchétka.

2. Vzala do ruky kabel od sluchatek a nasla konektor.

Post-test dotaznik
QO : —
Q1 : “Nejtézsi bylo nagit tlacitko na baterku.”
Q2 : “Mné se moc libi.”

Q3 : “Libi se mi, to prepindtko. S tim se moc hezky toc¢i. Celé se mi to libi. Jak je to

jednoduché.”

Q4 : “Test mé bavil.”

0.2 P2

Icebreaking

Poslouchate knihy? “Posloucham, ale tady v Palaté jsem si zatim nenechala privést rdadio,
protoze je moc veké a neveslo by se mi na nocéni stolek, podivejte, jak je maly....nemohla
bych si tam pak ddvat jiné véci.” [F201]

Co jesté poslouchéte, radio, televizi ¢i néco jiného? “Posloucham rddio a televizi.”

Prvni dojem
Jak na Vés zarizeni pusobi? “No je to hezky malé, o mnoho mensi nez to moje velké

radio.” [F202]

“Tady néco citim, jo, s tim se toc¢i ... a co mi to 1ika? Jo to budou ndzvy kniZek asi.”

Participantka prepind po sméru hodinovych rucicek.



Testovani

Task 1: Poslouchani knihy.

1. Participantka hledd knihu o Belmodovi mezi tituly.

2. Participantka nevi, jak ma prehravani spustit. Nejdiive zkousi zmacknout info
button. Reprobooktor fikd anotaci knihy., ktera po schvili skonéi. Partici-
pantka reaguje: ”"Jo to asi jsou informace o knize.... ale jak to spustit, to
nevim”. [F203] Napovim, zZe se zafizeni chova podobné jako kniha. Participan-

tka otevie reprobooktor: ”Jo ono to je takhle jednoduchy!”.

3. Piehravani zacne hrat.

Task 2: Pretoceni zpét.
"Tak kdyz prigde sestra, tak to asi budu chtit v proni Tadé pozastavit. Ale nevim,

jak to udéldm.... no, moznd to zkusim zavrit.”

1. Participantka zavira zafizeni.

2. Participantka otevira prehravac. Dodavam otazku, jak by pretocila o kousek
zpét, kdyby preci jen jesté potiebovala trochu pretocit, protoze nestihla knihu
zaviit véas. "Tak to asi bude tady nejaké tlacitko. Ale nevim které.... 7 zkusi
levé trojuhelnikové. To ji posunulo na zacatek tracku. Neznd koncept tracku,
tak ji ho vysvétluji. Konceptu tracku porozumi jakmile track pfirovnam ke
kapitole. ”No, tak bud budu poslouchat kus znovu, nebo kousek preto¢im tim
spodnim.”

3. Pretaci. Zkousi dopredu i dozadu.
Task 3: Preskoceni zvukové stopy.

1. Participantka nastavuje knihu Zpovédi c¢eského americana.
2. Otevira prehravac.

3. Macka pravou Sipku.
Task 4: Zjisténi stavu baterie.

1. Participantka prozkoumava zafizeni.

2. Prstem jede po boku zafizeni smérem od hibetu. Naléza valcovité tlacitko a

macka ho.

3. Dodava: “Tak jesté zbdvd pres dve hodiny.”.
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Task 5: Hodinky.

1. Participantka prozkoumava zafizeni. Naléza konektor pro napdajeni, protoze

nejde zmacknout, tak jede dal. Naléza malé kulaté tlacitko a macka ho.

2. Poslouchad, kolik je hodin. Zpravu pusti jesté podruhé a sdéli mi spravny cas.
Task 6: Sluchatka.

1. Uzivatelka prozkoumava piehravac, nasla vstup pro sluchatka.

2. Zapojuje sluchatka.

Post-test dotaznik
QO : -
Q1 : “Nejtézsi bylo asi to pretaceni a prepindni, neZ jsem pochopila, jak to fungugje.”

Q2 : -
Q3 : “Je to tak akordt velké a hezky jednoduché.”

Q4 : “V porddku. Az budete mil zarizni hotové, tak bych si jedno zamluvila.”
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main.py

+ startReprobooktor(id, player)

A 4

Reprobooktor.py

+ compartment: Compartment
+ configuration: Config

+ player: pygame.mixer.music
+ input: array[byte]

+ switch: byte

+ info: byte

+ switch: byte

+ opened: byte

+ volume: byte

+ battery: byte

+ timebtn: byte

+ switch: byte

+ rewindb: byte

+ rewindf: byte

+ chapterb: byte

+ chapterf: byte

+ set compartment event
+ info event

+ change volume event
+ open event

+ close event

+ battery event

+ time event

+ rewind backward event
+ rewinf forward event

+ chapter forward event
+ chapter backward event
+ track ended event

Structure of the application

Common.py

+ soundsPath

+ startBorderPath

+ endBorderPath

+ chaperForwPath
+ chaperBackPath
+ openPath

+ closePath

+ batteryPath

+ rewindForwPath
+ clickPath

+ switchPath

+ batteryOnSound
+ batteryOffSound
+ reprobooktorBase
+ CompartmentBase
+ ConfigFileName

+ opendson(path)

Compartment.py

+id

+ mark

+ state

+ playlist

+ content path

+ init()

+ open()

+ close()

+ nextTrack()

+ prevTrack()

+ sayTime(format)
+ saylnfo()

+ sayTitle()

+ playEffect(path)
+ sayBattery(state)
+ rewindForward()
+ rewindBackward()
+ saveMark()

+ getPlaylist()

+ loadMark()
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D reprobooktor
ﬁ content
ﬁ compartmentl

playlist

¥

[first track]

[last track]
| title.mp3
| info.mp3
config.json

mark.json

info.json

ﬁ compartment12
ﬁ scripts

<[> Common.py

i & b i 5

<[> Compartment.py

<[>| Reprobooktor.py

ﬁ sounds

[sound effect 1].mp3

[sound effect n].mp3

D time

LD je_hh_mm
—M 000.mp3
—n 2359.mp3
main.py

_@ config.json
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