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Abstract

The present article examines whether there are gender
differences in risk and loss related behaviour. We
hypothesised that these differences, among others,
could be enhanced (if not caused) by a situational
factor such as stereotype threat. Our aim was to
replicate previous results and explore possible
moderators of the effect including anxiety and
prevention focus. We failed to replicate any of the
effects reported by the authors of the reference study.

1 Introduction

Many previous studies have concluded that men and
women differ in financial decision making and that
women are more risk averse than men. More recent
studies show that such results could be stereotypes and
biases that affect women’s individual decisions and
subject them to statistical discrimination (Nelson
2012). In this study we attempt to replicate the results
of experiments by Carr and Steele (2010) and examine
whether a situational threat of negative stereotypes
affects reasoning in risk- and loss-related tasks. In the
reference study the authors found no gender differences
in control conditions, although once the negative
stereotype was activated, the differences between
stigmatised and non-stigmatised groups became
significant.

It is assumed that negative stereotypes make processing
of information inefficient, but it is not clear which
factors moderate the effect. According to the theory,
anxiety interferes with rational thinking and causes
cognitive overload (Spencer et al. 1999). It could also
activate a prevention focus which would make
participants more risk averse but at the same time more
careful and accurate in analytical tasks (Seibt, Forster
2004). We could expect that participants under threat
would be more risk and loss averse but solve more
analytical tasks correctly. Alternatively, it is possible
that activation of negative stereotypes interferes with
rationality enhancing reliance on intuitive thinking. If
this were the case, we hypothesised that participants’
responses would be intuitive (incorrect) rather than
deliberative.

2 The study

Participants were 86 Slovak students (60 female, 26
male) from different field of studies recruited through
an online survey. In the stereotype threat condition
participants (30 female, 14 male) were informed that
the test is diagnostic of their mathematic, logic and
rational competence and that in the past it showed
gender differences. After the instructions, they were
asked to evaluate their anxiety (Marteau, Bekker 1992)
and answer risk- (Dohmen et al. 2012) and loss-related
(Gachter et al. 2007) questions (RA and LA
respectively) followed by 8 CRT questions (3
mathematical and 5 verbal). The control condition was
identical but the participants were informed that they
will solve a simple test without mentioning gender
differences. Finally, in the stereotype threat condition,
after the test, we have asked participants whether they
agree with the statement that women are less competent
in mathematics, logic and rational thinking (5-point
scale).

3 Results

We have found no significant differences between
female and male (either in control or experimental
condition, Tab. 1). The manipulation proved to be
inefficient and did not affect the results. Interestingly,
under threat anxiety of female participants decreased.
The only significant correlation was between
debriefing question and CRTer, (0nly among female, R
.46).

RA [ LA [ CRT math | CRT verb, Anx

FIM[FM\MF}MFIMF\M

M control 253 233 370 325 403 500 647 725 1233 1125
stereotype | 2.27 250 333 293 397 443 633 650 10,67 1121

SD | control 82 1.50 149 122 1.5 1.21 1.46 .06 391 422

stereotype | 1.02 1.56 149 182 1.22 122 1.6l 1.56  3.14 289

Tab. 1: Descriptive statistics.



4 Discussion

The fact that we have found no gender differences in
RA and LA between female and male is consistent with
the recent literature. We hypothesise, however, that
priming could reduce expectations and thus lowered
anxiety of women.

5 Conclusion

The issue of persistent negative stereotypes seems to be
important and thus it is necessary to replicate similar
designs on different samples and possibly using various
other measures of RA and LA. Alternatively, it is also
possible to activate stereotypes with more intense
measures.
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Abstract

Contextual plasticity (CP) is a form of plasticity in
sound localization induced by context represented by
preceding stimulation. It is observed as shifts in
responses to a target click stimulus when, on
interleaved trials, the target is preceded by an identical
distractor coming from a known location. Here, we
evaluate a model combining exponential and linear
trends to describe the build-up of CP. The results show
that CP occurs at least on two temporal scales,
depending on the stimulus spatiotemporal distribution.

1 Introduction

Contextual Plasticity (CP) is a new form of spatial
auditory plasticity exhibited by shifts of up to 10° in
responses to single-click target stimuli in the horizontal
plane [Kopco et al., 2007, 2017]. These shifts occur
when the target-alone probe trials are interleaved with
contextual trials, in which the targets are preceded by a
distractor with distractor-target inter-stimulus intervals
(ISI) of up to 400 ms (typical setup and stimuli are
shown in Fig. 1.). CP can build up on the time scale of
seconds to tens of seconds. Previous behavioral studies
showed that CP is influenced, e.g., by the type of room
(Anechoic room - AR, Classroom - CR), location of
distractor (frontal, lateral), number of clicks in the
distractor (8-click, 1-click), I1SI (50 — 400 ms) and the
position of the target. A candidate mechanism
underlying CP is neural adaptation of the cortical
spatial representation to the statistics of the stimulus
distribution [Dahmen et al., 2010].

CP is often assessed by computing the difference
between target-alone responses in the frontal-distractor
(FD) vs. lateral-distractor (LD) runs (note that the
distractor is only presented in the contextual trials and
is fixed within a run). This contextual bias difference
measure of CP represents a combined effect of the
frontal and lateral contextual effects acting in opposite
directions. In previous studies, we examined the
temporal profile of CP on a slow time scale of minutes
[Kopco et al., 2007, 2017] as well as on shorter time-
scales of seconds/individual trials [Kopco et al., 2016].
Here, a model of CP is proposed that consists of two

additively combined adaptive processes: a faster one,
modeled by an exponential adaptation, and a slower
one, modeled by a linear trend. The model is fitted to
describe the FD and LD data from Kopco et al. [2007,
2017].

2 Behavioral data

Details of the behavioral experiments are described in
Kop¢o et al., [2007, 2017].

2.1 Subjects, stimuli, and setup

The experiment was performed in AR and in CR.
Stimuli and setup of experiments are shown in Fig.1.
On each trial a single target click was presented, either
alone or preceded by a distractor coming from an a
priori known location. Subject responded by pointing
in the perceived target direction.

Stimuill and Setup
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Fig. 1. Stimulus. The arrangement of preceding stimuli
sounds (black filled rectangles and target sounds (the final
rectangles in the sequences) in contextual trials (no distractor
preceded target in probe trials). Setup. Diagram of listener
loudspeakers positions and a listener's orientation in the
classroom. The same setup was used in the anechoic room.

2.2 Data analysis

Kopco et al. [2017] observed build-up of CP evaluated
as the difference between responses in the FD vs. LD
distractor runs. Here we focus on how this bias build-
up changes over time when assessed separately for the



FD and LD runs. To increase temporal resolution of
analysis, distractor-trial responses were also included
after subtracting off the effect of the distractor
(assuming this effect operates on a much shorter time
scale), and by treating the data as no-distractor-trial
data. This modification resulted in a 4-fold increase in
sampling. The data are shown in Fig. 2A.

3 Modeling

The main goal of modeling was to assess whether the
early buildup of CP depends on the distractor location.

3.1 Descriptive model for CP

Individual mean responses (averaged  across
loudspeakers) were fitted by the following function

f(x) =c*(l—exp(—i(j]+d*x+b 1)

where ¢, t, d are fitted parameters, b is chosen as
described below, and x is the subrun number (each run
was divided into 20 subruns).

A.FD, LD, meansisubjects

: FD
B0 : —— D 4
Sesp |
w 1
550t ¢ 1
o \,%
& as5r 1
401 ¢ f
35 L 1 1 1 L
0 4 g 12 16 20

B. Mean curve of subject fitting curves
65—
80

g %)

5500

& b o,

§45 . e 1

aor

35
0

4 ] 12 16 20
Subruns

Fig. 2. In panel A, there are shown means FD and LD data
across all subjects together with Std. In panel B it is shown
the mean curve of subjects fitting curves together with Std.

A critical parameter for the estimation is parameter b
representing the initial value of response bias which
was not measured (corresponding to subrun 0 in Fig.
2). It was chosen as follows: it was the mean across
rooms and target locations of the responses in the first
subrun which was (a) for the FD fitting curve increased
by the standard deviation of lateral responses in the
first subrun, and (b) for the LD fitting curve lowered by
the standard deviation of the frontal responses in the
first subrun. Parameter d represents the slow, linear
adaptation, t is the rate of the exponential adaptation,
and c its size.

3.2 Results

The across-subject means and standard deviations of
the fitted parameters for the two distractor locations are
given in the Tab. 1. Fig. 2B shows the predictions of
the model for these parameter values, which are in
agreement with the behavioral data (Fig. 2A).
Statistical evaluation of the models using mixed
modeling showed that parameters t and c differed
significantly for the model fits of FD vs. LD data.

Par. FD Std FD LD Std LD
t 0.7056 | 0.3695 | 2.6949 | 0.9267
7.7949 | 1.7884 | -8.2715 | 0.6419

d -0.0065 | 0.0578 | -0.0424 | 0.0563
46.4124 | 2.8064 | 53.2080 | 2.9466

Tab. 1. The values of parameters t, ¢, d, b for the
approximating curve by formula (1). FD column is for the
frontal and LD column for the lateral distractor curve.

4 Summary and general discussion

The main result is that the estimated value of t is larger,
i.e., that adaptation is slower, for LD data than for the
FD data (the model predictions are shown in Fig. 2B).
This means that the neural spatial representation
initially adapts faster in response to frontal stimuli
compared to the lateral stimuli. Thus, the location of
the distractor might influence not only the size of the
adaptation, but also its rate. However, this result is
critically influenced by the choice of the parameter b,
which needs to be further examined.
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Abstract

We constructed a new domain-specific scale to
measure thinking about future impacts of the present
behaviour in relation to personal finance, environment
and health. In a sample of university students (N=204),
we found two dimensions with different links to the
specific behaviours in these domains (such as
smoking). Our results suggest that considering future
consequences of activities in the environmental and
health domain differs from thinking about future
impacts of finance-related behaviour.

1 Introduction

Our choices not only alter the current situation but also
shape our future. In 1994, Strathman and his colleagues
introduced consideration of future consequences (CFC)
as a human tendency to compare values of the
immediate short-term benefits of their actions against
the expected long-term benefits. Outcomes of this
comparison are measured with the CFC scale.

Despite success of the CFC scale in predicting real-
world behaviour, we raise doubts whether considering
future impacts of the activities in one domain
guarantees thinking about consequences in other
domains, and vice versa. Therefore, we developed a
new scale which focuses on finance, environment and
health, and examined its properties in relation to the
original domain-general measures and to behavioural
indicators.

2 Method

A total of 204 young adults (58% female), aged 18 to
29 years (M=23, SD=3), took part in our study. They
were bachelor (43%), master (47%) or PhD students
(10%) at various universities in Slovakia.

The participants completed a newly developed
Thinking about Future Consequences Scale (TFC),
based on pairs of statements (considering present vs
future consequences) and 7-point Likert scales. They
also filled in the Consideration of Future

Consequences Scale (CFC; Strathman et al., 1994;
0=.81; 11 items; 1 excluded due to its item-total
correlation), and the Zimbardo Time Perspective
Inventory (ZTPI; Zimbardo & Boyd, 1999; a=.81; 13
items). Afterwards, they answered questions about their
pro-environmental activities, insurances and savings,
and smoking frequency.

We excluded 3 TFC items that concerned 2 domains at
once. A principal component analysis with orthogonal
rotation was conducted on the remaining items
(KMO=.78, p<.001). We ended up with 2 components
and 42% of explained variance. Component 1 - TFC-F
(a=.78; 5 items) captures thinking about future
consequences in the financial domain, while
component 2 - TFC-EH (a=.75; 7 items) focuses on
considering impacts of activities in the environmental
and health domain.

3 Results

We checked the convergent validity and found that all
correlations among the TFC subscales, CFC and ZTPI
were positive and moderate (.28<r<.43, p<.001). As for
the predictive validity, the number of pro-
environmental activities was related to domain-general
measures (CFC: r=.24, ZTPI: r=.30, p<.001), but
mainly to our domain-specific TFC-EH (r=.51,
p<.001). However, smoking was linked to TFC-EH
only (r=-.38, p<.001), and the number of insurances
and saving methods correlated with TFC-F only (r=.29,
p<.001).

In addition, age (B=30) and TFC-F (Bf=.26) explain
16% of the variance in the financial behaviour
(p<.001). TFC-EH explains 21% of the variance in the
health behaviour (87% correctly classified cases,
p<.001]. And finally, TFC-EH (p=46) and ZTPI
(B=.17) explain 28% of the variance in the
environmental behaviour (p<.001). There were no
gender differences.



4 Discussion

Our findings indicate that the extent to which
university students think about future consequences of
their behaviour is not equal for different aspects of their
lives. While considerations and activities in the health
and environmental domains blended into one factor that
we could call "eco-lifestyle”, thoughts and behaviours
with regard to finance represent a separate construct.
Our results are in line with the findings of McKay and
his colleagues (2017), who confirmed the TFC domain-
specificity in fifteen-year students. Further research
with other populations is needed to determine whether
the TFC is a general or domain-specific cognitive
disposition.
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Abstract

We measured risk perception related to climate change
in a representative sample of Slovak public (N=500), as
well as their willingness to engage in risk-mitigating
behaviors. Our results suggest that knowledge is the
single most important predictor of both perceived risks
and the subjective level of fear associated with climate
change. Those with higher levels of scientific reasoning
are more willing to take steps towards restricting their
comfort, e.g. limiting their energy usage.

1 Introduction

Even though more than 97% of climate scientists agree
that the Earth is warming due to human activity (Cook
et al., 2016), the general population is much more
divided on this issue. Behavior change towards
reducing personal consumption and support of state
interventions aimed at reducing carbon release (e.g.,
closing coal mines) are contingent on whether people
perceive global warming as dangerous. What are the
cognitive predictors of climate change (CC) related risk
assessment?

We hypothesized that people’s risk perceptions are
closely related to their capacity to interpret scientific
information, as CC is a complicated subject. To that
end, we measured respondents’ science literacy,
including basic knowledge of methodology (e.g.,
understanding the concept of control group). In
addition, we also assessed the degree to which they are
open to reassessing their beliefs when encountering
new evidence (open-minded thinking and anti-
dogmatism), as well as their ability to avoid responding
intuitively without further cognitive reflection. Lastly,
we were interested in respondents’ general level of
knowledge about the causes and consequences of CC,
as well as their subjective assessment of how much
they know. The study is part of a larger survey on
cultural values; here, we only report the results of the
control group, unaffected by the experimental
manipulation.

2 Method

A representative sample of 500 Slovak citizens (50%
female), aged 18 to 86 years (Mdn = 39, IQR = 23)
took part in our online survey. One fifth had a
university degree, 40% finished high school with
diploma, 31% graduated from a vocational high school
and 9% finished elementary school only. They were
recruited via a market research agency.

Half of the sample filled in the questionnaires first: i)
the scientific reasoning scale (SR; based on Drummond
& Fischhoff, 2017; 7 items), ii) the science literacy
scale (SL; Miller, 1998; 9 items), iii) the cognitive
reflection tests (CRT; Dudekova & Kostovi¢ova, 2015;
Sirota et al., 2016; 13 items, 1-factor solution: 0=.82)
and iv) the actively open-minded thinking scale (AOT;
Svedholm-Hékkinen et al., 2018; 11 items:
dogmatism+fact resistance, reversed, 1-factor solution:
a=.74).

The rest answered climate change (CC) related items
first: perceived risk (1 item), fear (2 items), relevance
(1 item), support for state interventions (state; 2 items),
willingness to limit personal consumption (person; 1
item), subjective knowledge (SK; 1 item) and objective
knowledge (OK; 5 items).

3 Results

Series of regression analyses showed that SK and OK
positively predict CC risk (B=.18, p=.12, adj.R?=.05,
p<.001) as well as CC fear (B=.32, B=.11, adj.R?=.13,
p<.001). Further, CC relevance is predicted by SK and
AOT (B=24, B=.17, adj.R?=.09, p<.001), and CC
person is predicted by SK and SR (B=.21, p=.09,
adj.R?=.05, p<.001). Finally, OK, SK and CRT are
predictors of CC state (B=.18, p=.11, B=.09, adj.R?>=.06,
p<.001).



4 Discussion

Our findings suggest that the two major factors
consistently associated with CC-related risk perception
and fear were people’s subjective and objective
knowledge. Open-mindedness, scientific reasoning and
the ability to engage in cognitive reflection contribute
towards risk assessment, perception of personal
relevance of CC, and willingness to act by limiting
one’s personal consumption only marginally. In short,
the more people knew (or thought they knew) about the
causes and consequences of global warming, the riskier
they considered it. This suggests that the most direct
route to increase people’s willingness to act responsibly
towards our climate is to give them accurate and
accessible information.
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Abstrakt

Previous research suggests that synthesized avatar
voices similar in prosody to the user's voice may
facilitate the user's trust toward the avatars. We
describe an experiment in which Slovaks played a card
game, and two NAO robots with synthesized voices,
that either entrained or disentrained to the user's
prosodic features, served as helpers. Contrary to
expectations, the effect of robots' prosodic entrainment
on the user's trust was minimal but interacted with the
user's personality.

1 Introduction

In human-human conversations, people show
tendencies to behave similarly to their interlocutors
(e.g. Hirschberg 2011). Several results suggest positive
effects of such entrainment between humans and
machines (Benus 2014). However, entrainment is a
complex phenomenon active at multiple layers of
communication, disentrainment also plays role (Healey
et al. 2014, Perez et al. 2016), and different aspects of
conversation and features might present a complex
picture how speech entrainment affects success or
rapport of human-machine dialogues.

Betiu§ (2017) described a research tool for testing
the relationship between speech entrainment of an
automatic dialogue system toward its user and trust of
the user toward this system. In a simple card game, 2
avatars advise the player before each turn (Levitan et
al. 2016). Pilot results suggested that users trust more
the avatar that entrains its voice to the user’s. Here we
ask if the change from the static avatars to humanoid
embodied NAO robots affects the relationship between
trust and speech entrainment.

2 Methods

After consenting and filling a Ten Item Personality
Inventory (Gosling et al. 2003), 24 subjects played a
GoFishWithNao. The game’s GUI, upper left of Fig. 1,
remained the same as in Benu§ (2017) with the card

deck in the middle and, clockwise, the computer’s hand
upper-left, the orange push-to-talk button, suggestions
for questions, and the player’s hand with the points
indicator. The original static pictures of two avatars
placed above the suggested questions were replaced
with two NAOs. In the diamond shaped layout, bottom
left of Fig. 1, the subject faced the game screen while
the two NAOs were in the other two vertices. The
subject thus had comfortable visual contact with both
NAOs and the screen. The NAOs were name-tagged
Monika and Tereza and wore a blue and red t-shirts
respectively (right panels of Fig. 1).

Obr. 1: GoFishWithNao; see text for descriptions

Before each turn, the subject asked for advice one of
the NAOs who were in the static mode facing the game
screen; e.g. Monika, what should 1|do? After the
recognizer identified NAO’s name, the robot turned to
face the subject, went into the autonomous life mode
with posture sways and hand movements, and verbally
provided advice for the subject; e.g. | suggest you ask
for kings. The synthesizer was adapted to synchronize
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the pitch, intensity, and speech rate wrt to the values
extracted from the subject’s question such that one
NAO entrained and the other disentrained to the
subject in these features. The quality of advice from
two NAO’s was balanced. The trust index was the
difference between the number of questions the subject
asked the 2 NAOs during the session of 45 game turns.

3 Results

First, we observed no significant main effect of
(dis)entrainment in NAQO’s speech on the preferences
of subjects to ask advice from the NAO. Hence, the
modifications in NAQO’s speech did not affect subject’s
trust toward the robot. This is different from the
preference for the entraining avatar in the same
experimental setup with static avatar pictures in place
of NAOs (Beius 2017).

Second, a regression analysis showed tendencies in
the interaction between trust index and two Big Five
personality ~ dimensions:  AGREEABLENESS  and
OPENNESS.  Females who self-assessed as more
agreeable or open to new experiences showed a
tendency for trusting the disentraining NAO (p~0.06
for both), which is in line with trust-entrainment
research with a different game scenario (Benus et al.
2018). Males self-perceived as open preferred the
entraining NAO (p~0.06).
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Abstrakt

U pacientov po nahlej cievnej mozgovej prihode sa
vel'mi Casto vyskytuji poruchy spanku, d’alej veduce k
naruSeniu pozornosti a celkového kognitivneho
vykonu. V $tadii sme sa preto zamerali na hl'adanie
sivisu medzi charakteristikami spankového EEG a
kognitivnym vykonom tychto pacientov. Nase
vysledky naznacuju stvislost’ konkrétnych spankovych
¢ft so schopnostou zamerat pozornost' naznacenym
smerom, ako aj reakénym Casom, ale nie s vykonom
pracovnej pamiti, ¢i jemnou motorikou.

1 Uvod

Porovnanie kognitivneho vykonu pacientov po nahlej
cievnej mozgovej prihode (NCMP) a vekom aj
pohlavim vyrovnanou skupinou zdravych
dobrovolnikov sme publikovali v zborniku KUZ 2016
(Rybar et al. 2016). Ked’ze je zname, Ze u pacientov po
NCMP sa vel'mi ¢asto vyskytuji poruchy spanku, d’alej
vedice k naruSeniu pozornosti a celkového
kognitivneho vykonu (napr. Kérner et al., 1986; Siccoli
et al., 2008; Wallace et al., 2012), v predkladanej praci
sme sa zamerali na hladanie suvislosti medzi
kognitivnym  vykonom  takychto  pacientov a
spankovymi charakteristikami ziskanymi z EEG
zaznamu ich spanku pocas predchadzajicej noci.

2 Metédy

Celono¢né spankové EEG sme snimali a nasledny
denny kognitivny vykon sme merali u 26 pacientov po
NCMP (priemerny vek £ SD: 58+13 rokov, 20 muzov,
6 zien). Pozornost sme stanovovali pomocou
lateralizovanej verzie (Greene et al., 2008) testu
pozornostnych sieti (Fan et al., 2002), ktory separatne
posudzuje tri nezavislé zlozky pozornosti: Orientaciu,
teda  schopnost  vyuzit pomocni  priestorovu

informaciu, Bdelost' alebo schopnost reagovat na
Casové upozornenie a schopnost’ potlacit Konflikt
spdsobeny distrakénymi podnetmi. Stcast'ou zacvicnej
ulohy bolo aj meranie ¢istého reakéného ¢asu
participantov. Pracovand pamit bola stanovena
pomocou klasického testu udrzania a manipuldcie
sekvencie Cislic, ktoré bolo treba zopakovat’
V obratenom poradi (digit span). Jemnii motoriku sme
testovali pomocou ulohy na obkreslovania tvarov
pomocou grafického tabletu a pera.

Spankové EEG bolo vyhodnotené klasickou metédou
skérovania (Rechtschaffen & Kales, 1968) a navyse aj
pomocou  sofistikovaného  pravdepodobnostného
modelu (PSM) (Lewandowski et al., 2012). Stvis
medzi spankovymi Crtami a kognitivnym vykonom sme
posudzovali pomocou Spearmanovho korelaéného
koeficientu (Spearman, 1906).

3 Vysledky

Nasli sme Statisticky vyznamni savislost medzi
mnozstvom lahkého $tadia spanku, ako aj tzv. Stadia
REM a reakénym ¢asom. Cim vicsiu ast’ noci stravili
pacienti v REM $§tadiu spanku, tym niz$i reakény Cas
dosahovali cez defi po tejto noci (rs(23) = -.688**).
Specialne to platilo pre druha $tvrtinu noci (rs(23) = -
.717**). Naopak, ¢im viac ¢asu stravili v najlah§om
Stadiu spanku (S1), ktory je blizky bdelému stavu, tym
bol ich reakény ¢as horsi (rs(23) = -.631**). Reakény
Cas suvisel aj s Casom nastupu tychto §tadii — ¢im
neskor pocas noci nastupilo $tdadium REM, tym bol
vykon v teste reakéného ¢asu participantov horsi (rs(23)
= -578*%),

V teste pozornostnych sieti LANT sme nasli Statisticky
vyznamnu korelaciu pre pozornostnu siet’ Orienticia
anastupom REM Sstadia spanku. Opiat, ¢im neskor
REM féaza nastupila, tym boli pacienti schopni lepSie
vyuzit’ priestorovi napovedu (rs(20) = -.67**).

** < 0,001



Najvy$si koeficient korelacie suvisel S poctom
prebudeni pocas noci. Cim viac ich bolo, tym horsi bol
vykon v orientacii pozornosti (rs(21) = -.975**).
Stvislost medzi spankovymi mierami a pracovnou
paméit’ou ¢i jemnou motorikou pacientov sme nenasli.

4 Zaver

Nase vysledky naznacuju stvis urcitych spankovych ¢it
a schopnostou zamerat pozornost naznacenym
smerom, ako aj s reakénym ¢asom, ale nie s vykonom
pracovnej pamiti, ¢i jemnou motorikou pacientov po
NCMP. Popri standardnom modeli skérovania spanku,
vysledky PSM poskytuji komplementarnu informaciu
0 vzt'ahu medzi spankom a kognitivnym vykonom.
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Abstrakt

Softwarovi agenti predstavuji stdle vyraznéjs$i cast
populace na socialnich sitich, kde systematicky roste
nejen jejich podil, ale také moznosti, které jim rozvoj
umé¢lé inteligence piinasi. Piispévek se zaméfi
predevsim na otazku, jakym zpusobem je nutné noveé
designovat vzdélavani lidi tak, aby interakce mezi
zivym a umélym aktérem byla efektivni a
neproblematicka, tedy jakym zplsobem je nutné
upravovat prostiednictvim edukace mechanismy
sociability, informac¢niho chovani nebo komunikace.

1 Digitalni kompetence

Digitalni kompetence (Ray 2018; Ryan, Cox 2016)
predstavuji zakladni ramec, ve kterém se tzv. digitalni
vzdélavani odehrava. Jejich cilem je osvojeni si jistych
dovednosti, postoji a znalosti, které povedou k tomu,
ze Clovék bude schopen ekonomické, socialni i
obCanské adaptability v informacni  spolecnosti.
(Zlatuska 1998, 2000) V tomto kontextu jsou digitalni
kompetence vnimané jako jistad nezbytna vybava, ktera
by méla mit jak Skolni, tak také celozivotni zakotveni.
Tim, Ze jsou vazany do jist¢ miry také na ovladani a
uzivani jednotlivych nastroji (zde se mozna objevuje
také druha poloha vyznamu slova kompetence — totiz
moc aktivné pusobit ve svéte), ale také tim, ze dochazi
Kk postupné proméné ,kompetenéniho kurikula®, lze
fici, ze edukacni proces neni nikdy ukoncen.
Evropsky ramec digitalnich kompetenci (Vuorikari,
Punie, Gomez, Van Den Brande, 2016; Carretero,
Vuorikari, Punie, 2017) nabizi pét zakladnich kategorii,
ve kterych je mozné kompetence rozvijet:

a) Informaéni a datova gramotnost

b) Komunikace a spoluprace

c) Tvorba digitalnich objektt

d) Bezpetnost

e) Reseni problémt

2 Novelizace nebo reforma pojeti?
V ramci naseho ¢lanku bychom se radi podivali na to,

jakym zplisobem do tohoto ramce mohou vstupovat
softwarovi agenti. Jde o software, ktery je schopen

Vv urcitém systému (napiiklad na socialni siti) simulovat
Cloveéka. (Wailthare, Gaikwad, Khadse, Dubey 2018;
Veletsianos, Heller, Overmyer, Procter, 2010).
V soucasné dobé¢ lze fici, ze piiblizn€ jednu tfetinu az
polovinu populace na socialnich sitich tvofi takovi
roboti. Je tedy pravdépodobnéjsi a Castejsi komunikace
S robotem, nez naptiklad s 0sobou majici jinou rasu
nebo nabozenské presvédceni nez my sami.

Zatimco v oblasti prumyslu 4.0 se o spolupraci ¢lovéka
a robota velice intenzivng piSe, naptiklad v oblasti
kolaborace na vyrobni lince, v oblasti vzdélavani jde o
oblast do jisté miry opomijenou. Otazkou tedy je, zda
je nutné kvuli existenci objektl s umélou inteligenci,
tedy softwarovym agentim ménit cely kompetenéni
ramec, nebo zda je mozné spiSe k nékterym bodim
doplnit jisté otazky ¢i kompetenéni ¢asti, které na tuto
situaci budou reagovat. (srov. (Roco, Bainbridge
2008))

3 Edukac¢ni dimense umélé inteligence

Z praktickych divodi je mozné uvazovat o jisté
novelizaci (tedy snaze o zachovani statu quo) ¢i extenzi
stavajicich kategorii, jakkoli se domnivame, Ze v blizké
dobé bude tfeba jit cestou zasadnéj$i redefinice
kategorii, které budou muset zduraznovat napiiklad
kreativni ¢i kritické mysleni, tedy kognitivni struktury,
které budou pro pocitace obtizné¢ dosazitelné. Jde tedy
o vychodisko vychazejici z pfedstavy, ze piima
konkurence c¢loveka a pocitace, je neefektivni, jak
fakticky (pocitaC je v testech typu Sachova hra vyrazné
lepsi, nez bézny obcan ¢i student), tak i spoleCensky.
Skute¢nost, ze budeme moci stile vice ¢innosti
delegovat na umélou inteligenci, je zasadni — tak jako
vynalez knihtisku uvolnil lidem analytické mysleni na
ukor paméti (faktické informace byly podstatn¢ snaze
dostupné), tak nastup Al mlze podobné zménit nejen
preferované zplsoby premysleni, ale také celou
edukaéni perspektivu. (Cerny 2017)

Priklady nové pfidané kompetenci mohou byt napiiklad
vyuziti chatbotll (¢i obecné softwarovych agent) na
feSeni rutinnich uloh, kompetence ke komunikaci se
zafizenim s Al, kompetence spojené s dolovanim dat a
datovym modelovanim atp.

Soucasné vzdélavani pracuje — V oblasti formalni —
s jistou dichotomii. Na jedné stran¢ jsou deklarovany



rozvijené kompetence, na stran¢ druhé je Skola spojena
S pfedméty a jasnym, Casto sumativnim, hodnocenim.
Domnivdme se, ze mnova definice digitalnich
kompetenci miZze — spolu srozvojem techniky -
zapficCinit Siroké spektrum edukacnich zmén, které se
nemusi projevovat v ,marginaliich®, jako je podoba
modelu kompetenci nebo kurikula, ale mohou zasadné
proménit pfedstavu toho, co je to vzdélani a Skola,
které stoji na vrcholné osviceneckém konceptu hodnot.
(Palous, 2008)
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Abstrakt

Kresba mapy je jednou z nejvyuzivangjSich metod ke
zkoumani lidské orientace v prostoru. Casto je
pouzivana spolecné s metodou hlasitého mysleni, kdy
participanti popisuji, co kolem sebe vidi. Cilem tohoto
vyzkumu bylo zjistit, jestli verbalizace, potazmo
metoda hlasitého mysleni, posiluje vykon v nasledné
kresbé mapy trasy, kterou participant projde.

1 Uvod

V ramci vyzkumu lidskych prostorovych schopnosti
jsou jednémi z nejvyuzivanéjsich metod kresha mapy a
metoda hlasitého mysleni.

V metod¢ hlasittho mysleni probandi v prubéhu
vykonu experimentdlniho ukolu verbalizuji své
myslenky. Soucasn¢ je pofizovana audio nahravka
jejich vypovedi, kterd je nasledné piepisovana pro dalsi
analyzy (napt. Ericsson & Simon, 1980; Chi et al.,
1994; Boren & Ramey, 2000).

Metoda kresby mapy sestdva z naértu mapy, obvykle
na prazdny papir, ihned, nebo urc¢itou dobu po vykonu
experimentalniho tkolu (napf. Ishikawa & Montello,
2006; Sarjakoski et al., 2012; Kettunen, 2013). Druhou
moznosti je naptiklad doplinovat kresbu mapy na papir
sjiz ptredvyplnénym prosttedim (napt. Kitchin &
Blades, 2002). Metoda kresby mapy miize byt vyuzita
riznymi zpusoby v zavislosti na ucelu a cilech
vyzkumu.

Vyse zminéné metody se zaroven casto pouzivaji
dohromady v jedné studii. Obvykle nejprve vSichni
probandi absolvuji metodu hlasittho mysleni a
nasledné kresli mapu.

Kettunen (2013) ve své studii zmifnuje moznost, Ze
metoda hlasittho mysleni by teoreticky mohla
naptiklad posilit vybavovani orientaénich bodi v
prubchu ulohy zamétené na orientaci v prostoru, pravé
protoze pii ni probandi verbalizuji své myslenky, ¢imz
muze dojit k lep§imu zapamatovani. Avsak zadna dalsi
studie v tomto sméru nebyla podniknuta.

Cilem tohoto vyzkumu je zjistit, zda metoda hlasitého
mysleni v pribéhu tlohy zaméfené na orientaci v
prostoru ovliviiuje vykon v nasledné kresbé mapy.

r wr

2 Experimentalni ¢ast

Experimentalni tukol zahrnoval prichod trasou v
pfirodnim pfevazné lesnim prostfedi. Cesta vedla
zejména po nezpevnénych pésinach a jeji celkova délka
¢inila 1,3 km s celkovym prevySenim 91 m (Obr. 1).
Cela trasa byla oznacena ¢ervenymi faborky.

Obr. 1: Trasa experimentu zobrazend na turistické a
letecké mapé. Zlutym koleckem je oznacen start,
¢ervenym cil.

Vyzkumny soubor sestaval z dvaceti muzi a zen ve
véku od 19 do 37 let. Probandi byli ndhodné rozdéleni
do dvou skupin, experimentalniho ukolu se v§ak kazdy
ucastnil individualn€é. Probandi =z prvni skupiny
prochazeli trasou potichu. Jejich zadani bylo:
,Nasledujte ¢ervené faborky. Jdéte potichu a vSimejte
si vSeho vyznamného, co uvidite ve svém okoli, co by
vam mohlo pomoci, az trasu pujdete znovu, tentokrat
bez faborkd.“ Zadani pro druhou skupinu, jejiz
probandi méli verbalizovat své myslenky, znélo:
,Nasledujte Cervené faborky. Nahlas popisujte vse
vyznamné, co uvidite ve svém okoli, co by vam mohlo
pomoci, az ptjdete trasu znovu, tentokrat bez faborka.*
Audio nahravka probandd byla pofizovana pomoci
mobilnich eye trackingovych bryli od spolecnosti
Senso Motoric Instruments.



Experimentator byl pfitomen u prichodu kazdého
jednotlivého probanda. Probandi v8ak neméli dovoleno
s experimentatorem komunikovat. Jedinou vyjimku
predstavovala situace, kdy proband seSel =z trasy.
V takovém piipadé mél experimentator za ukol fict
,.stop* a ukazat probandovi spravny smér rukou.

Ihned po prichodu trasou méli probandi za ukol
nakreslit mapu trasy obycejnou tuzkou na prazdny
papir formatu A4 (Obr. 2).

3 Zavér

Analyza dat bude provedena u vSech map na zaklade¢
Lynchovy pavodni kategorizace (1960). VSechny cesty,
hranice a ostatni elementy prostiedi budou
zapocitavany jako orientaéni body. Nejvyssi pocet
nakreslenych bodt na trase je prozatim 24, nejnizsi 9.
Na obrazku 2 je mapa participanta, ktery pii prichodu
trasou verbalizoval své myslenky, celkem na ni vidime
zakreslenych 16 orientacnich bodt.

Zvypoveédi vétSiny participantd, ktefi §li potichu,
vyplyva, ze kdyby méli za kol verbalizovat, dle jejich
nazoru by si mozna zapamatovali vice orienta¢nich
bodu.

Obr. 2: Vyznacené orienta¢ni body na mapé jednoho z
participantt: (1) tfi kanaly, (2) odbocka, (3) rokle, (4)
kurty, (5) panelovy dim, (6) odbocka, (7) oplocenka,
(8) oplocenka, (9) ohnisté, (10) kiizovatka, (11) svah,
(12) cesta, (13) modiinova Skolka, (14) housti, (15)
housti, (16) oplocenka.
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Abstract

Avoiding dumb decisions is difficult when cognitive
biases lurk around every corner. Therefore, we used
counterfactual priming to reduce three cognitive biases
- attribution error, confirmation bias, and sunk cost
fallacy (N = 276). We found out that the main character
in the “if only” scenarios moderates the effect of
counterfactual priming. Specifically, priming "self* was
significantly effective in reducing the attribution error
while priming "other" slightly decreased the
confirmation bias.

1 Kitties, Biases & Counterfactuals

Saving innocent Kitties is an English idiom which aims
to prevent us from erroneous decisions. Decision-making
is often subject to heuristics and biases. These are linked
to the System 1 processes which are fast, unconscious,
intuitive, and create barriers to optimal choices
(Kahneman, 2012). Out of the long list, we chose three
cognitive biases: attribution error (AE), confirmation
bias (CB) and sunk cost fallacy (SCF).

AE is an inclination to underestimate situational factors
and overestimate dispositional factors when judging
behavior of a person. Thus, we tend to blame the
character of a person for bad results instead of
considering situational circumstances (Heider, 1958).
CB is a tendency to search for information that is in
line with our opinion and ignore facts that are against
it. It is a robust phenomenon and even scientists fall
prey to it (Lord et al., 1979). SCF occurs when we
continue investing money, time and other resources in
projects, relationships, etc., while the final value is
much lower than the costs. All these biases violate
rational choices. Counterfactual priming (CP),
however, could get participants on a more rational track.

CP is a debiasing method based on “if only” scenarios
and thinking of various counter-options to a certain
situation. It induces a mental simulation related to
System 2 processes that are slow, conscious, deliberative,
and should make us more resistant to cognitive biases
(Kahneman, 2012; Kahneman & Tversky, 1982). The
method has been found promising in reducing

confirmation bias, attribution error, and loss aversion
(Dudekova et al., 2017; Galinsky & Moskowitz, 2000;
Strachanova, 2017). Therefore, we decided to test
whether CP influences AE, CB and SCF, and whether its
effect depends on a type of the main character in the
priming scenario since recent neuroscientific evidence
indicates that counterfactual thoughts about ourselves
activate different brain regions than thoughts about
others (De Brigard et al., 2015).

2 Method

We recruited 276 participants (57% women), aged 15
to 66 years (Mdn=31, IQR=13). Within a 3x2x2
between-subject experiment, each of the 3 groups solved
an initial task either on AE, CB or SCF. Then,
participants were exposed to CP in which either they
(priming *'self'* - PS) or another unknown person
(priming "other'* - PO) were the main character in the
scenario. Afterwards, participants solved the last task
on one of the two biases that they did not solve before
priming.

3 Results

First, PO led to a significantly higher number of
counterfactuals than PS (MRanks=151vs.127), U=7877,
p=.012, ry=.15.

As for the debiasing effects:

i) CP significantly decreased AE (MRanks=99vs.82),
U=3251, p=.024, ry=.17. Moreover, only PS reduced
AE compared to the control group (MRanks=70vs.51),
U=1190, p=.006, ry=.24.

ii) CP decreased CB only slightly and non-
substantially (Mdiff=-0.3), t(192)=1.4, p=.156, d=0.21.
Similarly, PO had a small, yet insignificant, reducing
effect on CB (Mdiff=-0.6), post-hoc: p=.083, CI [-0.1,
1.2],d=0.33.

iii) Finally, CP did not affect SCF (MRanks=90vs.90),
U=3944, p=.989, r,n<.01.



4 Discussion

In line with the previous studies, our findings support that
counterfactual priming is a promising debiasing strategy
in the case of attribution error. Moreover, we found that
the effect of counterfactuals depends on the main
character in the priming scenario. Despite certain
limitations in our sample or ecological validity of the
tasks, these findings are beneficial for further research
on debiasing and respective practical applications.
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Abstract

The paper examines the structure and function of
metaphor in multimodal discourse (verbo-visual). In
accord with the cognitive metaphor theory author
points out complex relations between different target
and source domains in metaphorical mapping. The
use of multiple metaphors in human understanding
is considered as a consequence of structuring natural
discourse. Argumentation is supported by findings
from recent experimental work in cognitive
linguistics (R. Gibbs) and psychotherapy (Charteris-
Black).

V stcasnej kognitivnej lingvistike sa pozornost’
diskusie 0 konzistentnosti a koherentnosti
konceptualnych  metafor naprie¢ ~ doménami
sustreduje na problematiku zmieSanym metafor.
Predmetom polemiky sa stal status zmieSanych
metafor, vzhl'adom na to, Zze v prirodzenom jazyku
sa nepredpoklada spajanie metafory
S nekonzistentnymi  aspektami  sémantického,
syntaktického a pragmatického vyznamu. Pokial’ by
v8etky konvencionalizované metafory sprevadzali
naSe myslenie #ym istym spésobom, potom by ku
kombinacii kontradiktorickych zdrojovych domén
nemalo vobec dojst’.

V jazykovej praxi bezného pouzivatel'a jazyka sa
viak zmieSané metafory vyskytuji hojne, podla
niektorych autorov ide o (Muller, 2016, s.31)
dosledok zmeny Vv koncentracii pozornosti na
nezname aspekty metaforického vyznamu. Na
ilustraciu uvediem komplexné pouzitie metafory
V ramci interview s osobami, ktoré prezili chronicka
bolest’.

Komplexné pouzitie znamend, ze hovorca pouziva
dva aviac prostriedkov (vehiklov) na vyjadrenie
skusenosti bolesti (target): ,,Myslim, ze pre nich
(oSetrovatel'ov) sme boli len kusy mdsa, viete, ¢o
mam na mysli, nepovazovali vas za osobu, ale iba za
puihe kusy baraniny, ktoré sedia v kresle a oni s vami
moZu nalozit’ ako sa im zachce, ak by chceli, mézu
vas pouzit ako pokusné morcéa, avy tam budete
sediet’ a prikyvovat'...“ (Charteris-Black, 2016,
$.156). Vyrazy v kurzive sa vzt'ahuji na metaforické
prostriedky odkazujuce na sémanticki doménu
,»misa“ na opis pocitu odcudzenia, ktoré¢ preziva
¢lovek podrobeny lekarskemu vysetreniu. Neosobny
ramec reprezentuje “kus mésa“, ktory odkazuje na
zvieracie miso; ,,baranina“ a ,,morca“ su sémanticky
protichodné (baranina verzus morské prasa - mitve
verzus zivé), obe metafory rozvijaju zdrojova

Golf R32. Pertectly tuned. ‘

Obr. 1: Reklama na VW. Reklamna agentura: DDB Stockholm, Sweden podl'a Forceville, 2016, 5.227



doménu ,midsa“ na opis pocitov pasivity
prezivanych pacientom vo vzt'ahu k lekarovi. Ked'ze
dané¢ zmieSané metafory sluzia istym ucelom v
komunikacii, oznacuju sa aj ako ,,aelové metafory*.

Okrem verbdlnych metafor sa predmetom
skimania stali multimodalne metafory. Napriek
tomu, ze metafory vyskytujice sa v inych
modalitach nez vjazyku (zrakové, gestické,
Cuchové, chutové, atd’.) maju Specifické &rty
(multimodalny diskurz ma Struktiru, no nema
gramatiku), vbezZnej sklisenosti sa multimodalne
metafory pouzivajii pomerne ¢asto (obrazok 1).
Obrazova cast reklamy zahffia ¢rty troch
sémantickych domén: a) motora, b) stcasti orchestra
a c¢) umeleckého diela. Rozpoznanie uvedenych
domén vyzaduje vedomosti o tom, Ze ide o motor
auta, skusenost’ znavstevy muzei preto, aby sa
,,schéma“ tohto obrazu pokladala za umelecké dielo
a oboznamenie sa stym, ako vyzeraji hudobné
nastroje orchestra (napr. trubka). Za predpokladu, ze
disponujeme uvedenymi znalost'ami a skisenost’ou,
sme schopni na reklame rozpoznat' tri zdrojové
domény. Vyznamné je to, ze obrazok s logom
atextom (Golf R32. Perfectly tuned.) tvori
nevyhnutny kontext porozumenia reklamy. Reklama
napokon spifia kritéria ,,multimodalnej metafory, a
mozno povedat, Ze je skor prikladom kreativnej
metafory, nez cohosi Cudesného, vtipného alebo
nevhodného.

ZmieSavanie metafor a pouzivanie
multimodalnych metafor odhaluje Cosi podstatné
o povahe konvencionalizovaného metaforického
vyznamu, ktory skumaju kognitivni lingvisti a

podobne o omyloch vre¢i  skiimanych
v psycholingvistike. Naznaceny vyskum
prinajmenej poukazuje na dynamickost

metaforického vyznamu ako vysledku procesov
kognitivnej aktivity stvisiacej s premenami, ale aj

vzajomnym  spijanim  rozmanitych  zdrojov
a vehiklov.
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Abstract

Developing successful decision support tool for
investors which will evaluate highly innovative
entrepreneurs’ start-ups is very complicated task. To
create new one which will outperform existing tools
requires to combine: a) today best practises b) latest
knowledge and findings from cognitive science,
decision making theory, and entrepreneurship and
expert studies. We discuss composition of such
perspective model, its parts and critical problems which
have to be addressed and solved.

1 Introduction

Every vyear around the world tens of thousands
entrepreneurs are asking for the investment from
various types of investors. Investors’ decision, to invest
or not, is very difficult and complicated to make and
often with the high level of failure. Therefore creating
decision support tool, which could improve current
success ratio is very important, but not an easy task.
Today, many investors are using various different
decision tools designed for evaluating business
proposals from entrepreneurs (Maxwell, Jeffrey,
Lévesque, 2011, Carpentier, Suret, 2015, Astebro,
Elhedhli, 2006). Therefore creating decision tool/model
is nothing new, but our question for this manuscript is:
Are we able to create a new decision tool/model, which
will outperform existing decision tools?

2 Limits and crucial questions

To be able outperform existing or old decisions tools
and models we have firstly solve/answer several limits
and crucial questions.

2.1 Integrating existing best practices

To create better decision tool/model we should build on
the existing models, which are already empirically

verified and empirically proven. Review study by
Maxwell, et. al. 2011 is summarizing many procedures
from various investors’ groups.

2.2 Size and magnitude of decision support tool

More questions and tests we apply towards business
teams and their’s ideas, the more information we get.
Large quantity of information will definitely improve
model output, but there is certain limit of question
numbers where we should stop. Problem is, that there
are not few highly predictive criteria, but many and
most of them will add some positive explanatory
information, but their’s contribution is very small.

2.3 Validity of evaluation criteria

Today there are several studies available trying to
identify validity of decision criteria (Astebro, Elhedhli,
2006, Landstrom, 1998, Baron, & Ensley, 2006,
Santos, Caetano, Baron, Curral, 2015, Maxwell et al.,
2011). They are using relationship among these criteria
and success. But the results are inconsistent and
sometimes contradictory (Unger, Rauch, Frese,
Rosenbusch, 2011).

2.4 Subjective evaluation criteria

There are scientific studies which found that subjective
characteristics (cognitive, personal and emotional) of
investors/evaluators directly affects decision process
about business problems, task, processes and proposals
(zhang, & Cueto, 2017). Several ways such as
structured decision model, group of evaluators are now
available (Ericsson, Perez, Eccles, Lang et al. 2009,
Ericsson, Smith, 1991).

2.5 International data

Successful decision tool which will outperform other
tools has to be tested at various countries databases of
the real data. Different countries have various
macroeconomic and entrepreneurial environment,



where some environments are more business friendly
and others are not (Balaz, 2016).

2.6 Updating model with newest scientific data

Just carefully monitoring new scientific findings plus
adding all currently known evidence will create
competitive advantage for those who would like to
create scientific proven decision tool (Frese, Rousseau,
& Wiklund, 2014).

3 Conclusion

When we would like to create new decision tool, the
most important step is to build it on the scientific
findings, recent and very new, which we label as
evidence based management. Integrating them with
already used toots/models also help to create better
performing tool. We think that answer for the question
in the title: Are we able to create a new decision
tool/model, which will outperform existing decision
tools?, is definitely Yes.
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Abstrakt

V posledni dobé doslo k radikalnimu skoku
vV moznostech pocitacli, vypocetnich systému a
robotll realizovat akce neredukovatelné na
bézné teoreticky uchopitelné procesy. Opiraji
se o prakticky neomezenou pamét, zavratnou
vypocetni rychlost a vysoky paralelismus. Pii-
spévek se zabyva otazkou pocitacové tvorby a
jeji percepce, vykladu a hodnoceni v kontextu
vytvarného umeéni a architektury. V pozadi je
také otazka, jak se pfitom propojuji pfirodni,
humanitni, behavioralni i historické védy.

Nové otazky

V souvislosti se sou¢asnymi principy uzivany-
mi v oblasti um¢lé inteligence, ozna¢ovanymi
jako ,,big data“, ,,deap learning®, ,,accelerated
serendipity* apod., se objevuji tivahy, napady,
ba i experimenty, které jsou tim ¢i onim zpu-
sobem vztahovany k estetické situaci obecné a
ke svétu umeéni zvlast’ (Blessing a Wen, 2010,
Chun, 2017). Zde nam pujde o terminy, pojmy
a koncepty, na jejichz zaklad¢ jsou vizualni
dila ¢loveéka a produkty stroje (pocitace) po-
rovnavany a posléze hodnoceny jako
mimo/umeélecké, mimo/estetické, mimo/archi-
tektonické apod.

Vychodiskem uvah mize byt pojem uni-
verza vytvarnych a architektonickych objektii —
uhrnu v8eho, co si Ize myslet jako produkty
pfedstav a myslenek, navrht (projekti), tvor-
by, pfipadné i nedigitalni realizace. Toto uni-
verzum chapeme velmi obecné a jediné, co by
mohlo mit smysl do né&j piedbézné zavadét, by
byla jista topologie zalozena na relaci tvarové
(formové), pfipadné vyznamové blizkosti (Cili
vlastn¢ ,,podobnosti®).

Uvazujme zakladni triadicky vztah: tviirce
— wytvarny/architektonicky objekt — vnimatell
uzivatel, pri¢emz jak tvirce, tak i recipient
mize byt rozliéného typu, a to podle situace a
povahy otazek, které si klademe. Muzeme se
naptiklad ptat, zda digitalni objekty jistého
typu (prostory, obrazy, texty,...), které jsou
generovany strojem, jsou pfijimany a hodno-
ceny jako vytvarné ¢i architektonické, tedy
objekty srovnatelné (ne/podobné, ne/analo-
gické, replikujici, nové utvafené...) s dily vy-
tvarnika a architekta. Analogické otazky a od-
povédi jiz byly v kontextu rozmanitych oblasti
kognitivniho i umélecko-historického mysleni
kladeny a formulovany (Havel a MitaSova,
2012), nicméné nas zde zajimaji spise vztahy a
zplsoby pfenosu mezi témito oblastmi a riizné
cesty k teoretizaci.

Univerzum vsech skute¢nych (modelovych)
a moznych vytvarnych i architektonickych ob-
jektu je tak obrovské, ze piesahuje svym roz-
sahem lidskou zkusenost i pfedstavivost. Jaky-
koliv soubor, ktery umime slovné pojmenovat
(byt’ jen souhrnné, napf. slovy: ,,vSe, co bylo
v d&jinach i soucasnosti vytvoreno®), odpovida
pouze infinitesimalnimu fragmentu onoho uni-
verza.

Vynofuji se nové otazky: Jak jsou dnes
vibec vytvarnd a architektonickd dila lidi
rozliSovana od digitalnich produkti stroju,
popfipadé€ od toho, co je vysledkem spoluprace
obou? Jak jsou pfijimana anebo zavrhovéana?
V soucasné dob¢ uz si lze snadno predstavit, Ze
stroj s hlubokym ucenim se muze po pied-
lozeni dostate¢ného mnozstvi reprezentativ-
nich exemplaft jistého typu pomérné rychle
naucit rozpoznavat digitalizované anebo digi-
taln¢ generované objekty pravé doty¢ného typu
a samostatn¢ generovat dal§i (Carpo, 2017).
Dovedl by se vsak podobnym (anebo jinym)
zpusobem Stroj naucit takové objekty i vnimat



a interpretovat, aby mohl utvaiet (produkovat i
promyslet) ,.dila na svij vlastni zptisob*“? Co
v tomto kontextu znamena ptedstava a pojem
architektury jako autopoietického systému
(Schumacher, 2010, 2012)?

V posledni dobé doslo k obrovskému po-
kroku ve studiu funkéni struktury lidského
mozku (Beaty et al. 2015). Pomoci skenova-
cich metod lze napiiklad pomérné piesné roz-
lisit, které oblasti mozku spolu komunikuji pti
konvergentnim mysleni (pfi Soustfedéni se na
konkrétni objekt) a které (jiné) spolu komuni-
kuji pti divergentnim mysleni (zjistovani, jaké
dalsi funkce by doty¢ny objekt mohl zastavat).
Oba typy mysleni pfitom jeste nemusi vyza-
dovat védomou reflexi myslicitho, nicméné
druhy se povazuje za vice ,,tviir¢i“. Nabizi se
otazka (a jiz dnes by ji bylo Ize experimentalné
testovat), zda a jak se stfida konvergentni a
divergentni mysleni pii tvorbé umeéleckych a
architektonickych objektid. A zda by se o po-
dobném rozliSovani dalo mluvit i u stroju.
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Abstract

Hierarchical Reinforcement Learning methods decom-
pose traditional Reinforcement Learning tasks into two
(or more) layers, in which lower-level skills are usu-
ally fixed during high-level controller learning. We pro-
pose an augmentation of existing methods — Adaptive
Skill Acquisition (ASA), that enables the agent to ac-
quire new skills that are missing for efficient learning of
a high-level task. ASA uses self-observation to recog-
nize needed skills, which agent then incorporates into
its skill-base.

1 Hierarchical Reinforcement Learning

Reinforcement Learning recently reached significant
achievements in narrowly specified tasks. While its
abilities within these tasks have far surpassed human
level, performance remains lacking if the task in hand
is more complex and features inner hierarchical struc-
ture. A new field of study — Hierarchical Reinforcement
Learning — (HRL) is on the rise to resolve this issue
by introducing the hierarchical decomposition directly
into computational models. These methods are usually
composed of lower-level controllers — skills — providing
simple behaviors, and high-level controller which uses
the skills to solve the overall task.

Started by breakthrough work of [Sutton et al.
(1999)), most of HRL architectures feature two-layer hi-
erarchy (e.g. McGovern and Barto| 2001} |Bakker and|
Schmidhuber, [2004; [Konidaris and Barto} [2009; [Flo-
rensa et al., 2017, and others). Such architecture, shown

high-level
controller
skill 1 skill 2 skill 3 skill n

atomic actions = {move motors, __}

Fig. 1: Standard two-layer hierarchy common in HRL

in figure[T] is composed of several individual RL agents:
Each skill RL agent performs atomic actions (e.g. ‘move
wheels’), resulting into useful behavior (e.g. ‘walk for-
ward’). A single high-level core controller uses these
skills as its actions while learning the overall task, hence
boosting the learning speed.

2 Adaptive Skill Acquisition

Skill discovery and their training remains the principal
challenge in HRL, and most of the research subjected
to this field is focused on resolving this issue. Majority
of existing methods use pre-trained skills that are fixed
during the learning of core controller, which may lead
to suboptimal solutions.

We propose an idea of Adaptive Skill Acquisition
(ASA) in HRL. Novelty of this approach lies in ad-
ditional augmentation of existing pre-trained skills ac-
cording to the needs of the agent — ASA would enable
the agent to add new skills if needed, in the midst of
learning the core task. If an agent was presented with a
set of pre-trained skills, it is possible that this set does
not contain all skills necessary to solve the core task. In
such case, ASA could dynamically add new ones that
would cover the missing functionality. Our aim is to de-
sign ASA as a pluggable component for a wide variety
of already existing HRL architectures.

ASA is composed of four principal components,
whose development is currently in progress:

1) Decision to produce a new skill: During learn-
ing the core task, the agent must be able to recognize
the need for another skill. Using the means of self-
observation, agent will try to identify sequences of steps
(skill invocations) that seem to be inefficient — those will
serve as candidates for a new skill capable of solving the
subtask in a more efficient way.

2) Formulation of a reward signal: The RL learning
process is guided solely by the reward signal. Therefore,
we need to formulate a reward signal that will represent
the desired new skill. As the problem to be solved is not
stated upfront (agent will produce the problem in step
1), we need to implement a robust automated method for
creating a good reward function based on the problem
formulation.

3) Learning of a new skill: Next we can initiate the
learning process of the new skill controller, solving an



MDP in which states S, actions A, transitional and ini-
tial distributions P, pg, and discount factor vy are given
by the environment, and reward R is constructed in
step 2.

4) Integration of a new skill: After the new skill is
ready, we can integrate it into an existing HRL architec-
ture. This is the only step that is inherently approach-
specific, i.e. it might need to be adjusted when ASA
will be used in different architectures.
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Abstrakt

Fenomén filtraénych bublin je v prostredi internetu
dosledkom algoritmickej filtracie obsahu s cielom
personalizacie. Pouzivatel’ straca objektivny pohlad na
ziskané informacie, pricom nedokaze jednoznacne urcit,
aké obsahy boli odfiltrované a z akého dovodu. Na
vznik informaénych bublin ako urcitej intelektualnej
izolacie vSak maju vplyv aj rézne psychologické a
sociologické javy. V prispevku okrem spomenutych
javov rozoberame aj moznosti zmiernenia izola¢ného
efektu filtra¢nych bublin.

1 Individuilne obmedzenia sposobujice
vznik selektivnej expozicie

LCudia maju pri spracovavani informacii obmedzené
intelektualne schopnosti, ¢o sa prejavuje aj v suvislosti s
informa¢nou expléziou. Cim vysiemu mnozZstvu
informacii st vystaveni, tym maji vy$§i sklon k
selektivnej expozicii, teda uprednostiiuju iba zdroje, na
ktorych st umiestnené informacie v sulade sich
doteraj$imi znalostami ¢i nazormi (Mutz a Young
2011). Podla Festingera (1962) ludia venuji viac
pozornosti informaciam zhodujicim sa s ich postojmi aj
preto, ze im to zarucuje pocit vnutornej istoty
Vv spravnost’ ich rozhodnuti a nadzorov.

2 Personalizacia ako jedna z pri¢in vzniku
filtracnych bublin

Techniky filtracie v personalizovanych online sluzbach
ako Google ¢i Facebook sice zvySuju relevanciu obsahu
a Setria pouzivatelovi ¢as, no ochudobnuji ho o
mnozstvo informacii, ktoré ,nie st v sulade s jeho
zaujmami“ (Parizer 2011). Na vyhodnocovanie
relevancie obsahu ma vplyv najmid informacné
spravanie Cloveka, ale aj popularita a formalne aspekty
obsahu, ktoré st vyhodnocované automaticky aj
manudlne l'udskym operatorom. Problém nastava, ked’ si
dvaja operatori na zéklade svojich presvedceni vysvetlia
podmienky odliSnym spésobom a obsah odstrania
napriek tomu, ze pravidla porusené neboli (Facebook
2010). Podla Sunsteina (2001) sa pri nadmernej

personalizacii pouzivatel nikdy nemusi stretnut’
S opaénym postojom, ¢o mdze viest k nespravnym
usudkom a rozhodnutiam. Pariser (2011) dodava, ze
takdto  personalizicia  prispieva  k skreslenym
vysvetleniam aktualnych udalosti alebo politickych
problémov. Vysledkom uzatvorenia pouzivatela len
medzi tie informacie, s ktorymi suhlasi, je zvySeny pocit
odporu  kopaénym  nazorom,  teda polarizacia
spolo¢nosti.

3 Radikalizacia nazorov v socidlnych
skupinach

Vyrazny vplyv na selektivnu expoziciu maju aj
kognitivne skreslenia (Bakshy, Messing a Adamic

2015). Vuzavretych a nazorovo homogénnych
skupinach sa vytvaraji komnaty ozvien, pricom
,»0zvena“ pozostdva z opakujicich sa podobnych

postojov. To spdsobuje ich neprirodzené umociovanie,
pripadne utvara iliziu o vynimoc¢nosti danej idey —
pravdivej alebo nepravdivej (Bobok 2016; del Vicario
2016). Clenovia takejto skupiny moézu dospiet
k spolo¢nému stanovisku, ktoré je radikalnejsie, nez boli
povodné postoje jednotlivcov, a tak vznika skupinova
polarizacia. K radikalizacii ~ vysledkov  diskusie
prispievaju aj d’alSie javy ako efekt falo§ného konsenzu
a diskonfirma¢né skreslenie (Edwards 1996). Vzhl'adom
na mozny pocet Clenov a jednoduchost’ formovania
vzéajomne izolovanych skupin na socidlnych sietach sa
efekt skupinovej polarizacie dostdva na novu,
nebezpecnejsiu urovern.

4 Moznosti zmiernenia intelektualnej
izolacie

Na zmiernenie spominanych efektov je potrebna
kombinacia rieSeni. Pouzivatel' by mal minimalizovat
zbierané informacie, potrebné na personalizaciu.
Utinnou metédou je aj snaha o aktivne rozdirovanie
vlastného obzoru, budovanie kritického myslenia, snaha
vykrocit’ z vlastnej komfortnej zony a ,,otvaranie mysle*
aj inym uhlom pohladu (Pariser 2011). Komnatdm
ozvien sa moznO ubranit’ obchadzanim postojovo
homogénnych skupin a uprednostnenim zaujmovo
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orientovanych skupin. Délezitou prevenciou na urovni
spolo¢nosti je zvySovanie informac¢nej gramotnosti prost-
rednictvom $irenia povedomia o filtracnych bublinich a
vyucba orientovand na kritické vyuzivanie kombinacie
viacerych vyhladavacich néastrojov ¢i informaénych
kanalov. Pouzivatelom su tiez k dispozicii aplikacie a
stranky na zmiernenie efektu filtracnych bublin ako Read
Across the Aisle ¢i AllSides, ktoré im poskytuji pohl'ady
aj z inej strany politického spektra, aké dovtedy
recipovali.
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Abstract

New opportunities in technological development bring
the unique means of information acquisition. These
information may be introduced directly into the user’s
eyes whereas he could maintain a clear view on sur-
roundings. This study contains a brief overview on re-
search being done in field of user’s ability to process the
information, but also brings the added value by focusing
on combination of virtual information and information
acquired from the real world. Detailed models the de-
signer can benefit from in creating the content for Head-
Mounted Display (HMD) are subject of current study.

1 Introduction

X Reality system implies to any Augmented, Virtual or
Mixed Reality (AR, VR, MR) that allows user to make
use of information coming from the virtual image. AR
stands on superimposing the virtual image in front of
user’s view so creating the compound view while not
isolating the user from the real world. User wearing
HMD benefits over the user not wearing it in reducing
the time needed to look down out of this primary field
of view in natural head position. HMD should not in-
fluence user’s ability to observe the surrounding world
and maintain acceptable level of workload.

The models underlying the information process-
ing of AR are investigated in this review study. The
review aims to introduce the human information pro-
cessing models and find out, how AR is incorporated
into them.

2 Human information processes

Boff and Lincoln (1988) stated two fundamental aspects
in information design for the user: perception and cog-
nition (Newman and Greeley, 1997). Perception cor-
responds to human sensory systems performance, e.g.
viewing angle or field-of-view. Cognition refers to per-
formance of human mind, usually focuses on, e.g. com-
mon paradigms or annunciations. Both these aspects
have often the irreplecable position within the human
information processing models.

Several attempts have been made to describe the
human information processing. Wickens et al. (2014)

introduces the model Fig.1 where the senses’s gathered
information is perceived, interpreted and then manipu-
lated in working memory where rehearsing, understand-
ing, or decision making is done. After, the response
is selected and executed. Authors of current study in-
tegrated the HMD into the Wickens’s model. HMD
is an imaging device that enables seeing the AR con-
tent. When HMD is employed into the model, the user
can perceive the virtual information through the HMD
in combination with information from the real world
(Fig.1 - left side). These information have to be com-
bined and received congruently, although often come
from the different source and often does not have to
be related directly to the surroundings. These informa-
tion should not obscure the user’s view and should bring
the advantage all the time. If not, the view should be
cleared. Due to the user’s need to interact with AR,
he should be able to see the feedback on his actions
by changes in virtual information content (Fig.1 - right
side).

PERCEPTUAL CENTRAL
ENCODING PROCESSING RESPONDING

e . . i ———
.-===4 ATTENTION f[zzzzzzi===-====-=» .
s RESOURCES Y ‘._ m
.......... L : Y
Perception ! Response Resp
- 1 1 I_’ Selection | Execution

SENSORY Thought
REGISTER Decision Making

! WORKING 1
' MEMORY |

Feedback

Fig. 1: Human information processing schema (Wick-
ens et al., 2014) with inserted HMD.

Process model of user performance states Melzer
and Moffitt (2011). The model consits of inner loop:
perception process, goal setting process and reasoning
process and outer loop: control process, actuator system
and sensor. HMD is within this model positioned in
front of the external world view and through the sensors
the information returns back to the perception process.

The action theory presents three levels of infor-



mation processing regulation going from sensorimotor
level, perceptual-conceptual level to intellectual level.
User wants to reach the goal with the lowest effort or
workload possible (van der Velden and Arnold, 1991).

2.1 Cognitive workload and performance

Cognitive workload and amount of cognitive capacity
that user has to spend on the task execution are ba-
sic concepts used to describe the AR system proper-
ties. The frequently used tool is NASA TLX (Hart and
Staveland, 1988) used e.g. by Stadler et al. (2016) who
proved that overall workload was significantly lower in
AR session than non-AR session at industrial end-users
working when manipulating the robots.

Human factors acpects of workload were also in-
vestigated by Vasilijevic et al. (2013). Their conclusions
are based on the calculating the performance index con-
sisted of tracking error (mission trajectory and desired
path difference) and control effort. Their results clearly
stated rationale for using AR for purpose of unmanned
underwater vehicles navigation.

3 Discussion

Authors’ intention was to provide the overview of AR
information processing models. One of the models that
builds the overview of the processes in straightforward
form is the Wickens’s model. Therefore, authors are go-
ing to set their research on Wickens’s model. The aim
is to investigate if the proposed HMD position within
the model is set correctly; if the information combined
from virtual and real image is processed based on inputs
from sensory register and outputs after the response is
executed. The aim is also to set the deeper understand-
ing to human information processing through Melzer’s
and Moffitt’s model and so supplement the first model.

Future research should also make use of workload
measurement from Hart and Staveland (1988) and focus
on user’s performance measurement by using methods
similar to Vasilijevic et al. (2013) and so bring the com-
pact information on AR information processing.
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Abstrakt

Predstavujeme  vypoltovy model zalozeny na
enaktivnom pristupe k vizudlno-priestorovej mentdlne;j
predstavivosti, inSpirovany tedriou perceptudlnych
instancii (Sima, 2014). Hybridny model ovladajici oci
simulovaného humanoidného robota iCub, pozostidva
z riadiaceho modulu a z dvoch neurénovych sieti,
tvoriacich dopredny a inverzny model. Model ukotvuje
jednoduché mentdlne koncepty, ako trojuholnik a
Stvorec, v perceptudlnych akcidch, a vie ich pomo-
cou nich aj reaktivovaf pri predstavivosti. Vysledky
simuldcii napovedaji, Ze tento pristup mé potencidl v
rdmci vypoctovej ukotvenej kognicie.

1 Uvod

Fenomén mentalnej predstavivosti (MP) bol v kog-
nitivnej vede vysvetiovany pomocou réznych, Eastokrat
protichodnych tedrii (Eysenck, 2012). V kontexte
vizudlno-priestorovej MP sa vykrystalizovali tri hlavné
tedrie: obrazovd, deskriptivna a enaktivna. Obrazova
tedria (Kosslyn, 1994) tvrdi, ze MP je spracov-
anie mentdlneho obrazu vo vizudlnej vyrovnavacej
pamiti (buffer) vyuZivajice procesy vizudlneho
vnimania, pri¢om sa predpokladd, Ze tito vizudlna
vyrovndvacia pamif sa pouZziva paralelne pocas
vizudlneho vnimania, aby sa vytvoril mentdlny obraz
vnimaného. Deskriptivna teéria (Pylyshyn, 2002) tvrdi,
Ze MP je spracovanim amodélnych (symbolickych)
opisov, ktoré predstavuji mentdlny obraz, pricom
tieto opisy nie su sti¢asiou mechanizmov stvisiacich
so senzoromotorickymi procesmi. Enaktivna tedria
(Thomas, 1999) postuluje, Ze MP emerguje pri aktivacii
rovnakych schém, ako sud tie, pouzivané pri vnimani
vonkajSieho sveta (napr. schémy pohybov oci).
Enaktivny pristup k vizudlnemu vnimaniu ma
svoju histériu v koncepte schém (Neisser, 1976), ktory
je konzistentny s ekologickym pristupom (Gibson,
1986), a ktory ma svoju kontinuitu v modernej sen-
zomotorickej tedrii percepcie (O’Regan a Nog, 2001).
Empiricky vyskum potvrdzuje, Ze pohyby oci (sakady)
pocas MP nie su epifenoménom, ale Ze napomdhaji
pri procese vytvdrania obrazu (Bourlon a spol., 2011).
V stlade s touto liniou vyskumu bola navrhnuté tedria
perceptudlnych instancii (Sima, 2014), ktorej kitovym
konceptom su perceptudlne akcie, vyuzivané aj pri MP.

Andre Ofner

Program MEi:CogSci
Viedenska univerzita

Igor Farkas

Centrum pre kognitivnu vedu
Univerzita Komenského v Bratislave

Nas model bol inSpirovany tymto modelom, ktory bol
teoreticky dobre opisany (na symbolickej tirovni) no
nebol implementovany.

2 Vypoctovy model

Schéma hybridného vypoctového modelu, ktory je de-
tailne opisany v praci Jug a spol. (2017), je na obr. [I}
Model bol prepojeny so simulovanym robotom iCub, v
ktorom boli pouZivané iba dva stupne voinosti (azimut
a elevacia) ovlddajuce jeho oci (pre zjednoduSenie sme
pouzivali iba lavé oko). Priklad fixacie pohiadu na vy-
brany bod vnimaného objektu je na obr. gpeciﬁkovali
sme tri Ulohy: Ul = rozpoznanie objektu na zdklade
vyznamnych oblasti (tj. s vysokou salienciou), U2
= rozpoznanie objektu na zdklade MP, U3 = MP. Pri
U1, ktord mozno vyjadrit otizkou “Co je na vstupe?”,
ma robot oci otvorené a ich pohyby (perceptudlne ak-
cie) si vedené “zdola” (pomocou vyznamnych oblasti
na vizudlnom vstupe). Tu vychddzame z poznatku,
Ze vrcholy objektu maji najvyssSiu salienciu (ktord
sa detekuje pomocou Harrisovej metédy). Robot sa
uéf predikovaf identitu objektu a jeho veikost. Pri
U2, ktord mozno charakterizoval napr. otdzkou “Je
toto trojuholnik?”, ma robot oci tiez otvorené, ale v
tomto pripade s jeho sakddické pohyby generované
“zhora”, t.j. na zéklade MP. Predikcie dopredného mod-
elu su konfrontované s vnimanou realitou, a vzniknuta
chyba sa vyuZiva na korekciu predikcii. V pripade
dostato¢ne presnych predikcii vie robot pozorovany ob-
jekt identifikovat. Pri U3, ktord moZno charakteri-
zoval prikazom napr. “Predstav si §tvorec!” ma robot
oc¢i zatvorené a sakddické pohyby st generované po-
robot vizudlnu spitnd vizbu, a tak sa predikéné chyby
akumulujd. Priklad MP je zndzorneny na obr.[3] Vo
vSetkych pripadoch tspesné spracovanie objektu zna-
mend sekvenciu sakadickych pohybov sledujic vrcholy
objektu (v smere hodinovych ruci¢iek alebo naopak).
Model bol trénovany na prikladoch trojuholnikov
a §tvorcov roznych velkosti a pozicii v rdmei zorného
pola robota (spolu 2500 instancii na trénovanie a testo-
vanie). Dopredny aj inverzny model, s architektirou
neurénovych sieti s jednou skrytou vrstvou neurénov,
boli trénované pomocou Standardnej metddy spitného
Sirenia chyby s vyuZitim momentu. Vsetky testované
miery presnosti modelu v jednotlivych tdlohach boli nad
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Obr. 3: Vysledok predstavovania si trojuholnika pocas
tretej Glohy. Viavo je trajektéria stavov predikovana do-
prednym modelom, vpravo st vysledky perceptudlnych
akcif generovanych inverznym modelom.

uroviiou 90% pre obe kategdrie objektov.

Viacero vypo&tovych modelov (pozri prehlad v
Jug a spol., 2017) na baze umelych neurénovych sieti
vyuZziva MP predikénym spdsobom, no tu prezentovany
model ju vyuziva aj v pripade vizudlneho vnimania, ¢im
ide o krok dalej smerom k senzomotorickému enak-
tivizmu.
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Abstract

Is the most defining feature of bullshit its obscuring
form or content unconcerned with the truth? We
modified 24 definitions in: the form (to impress); the
content (to mislead); both form and content. We asked
234 Ps to evaluate statements for truthfulness,
understandability and likeability. Contrary to our
expectations, the results showed that people judged too
obscure untruthful statements as more unlikable,
instead they preferred simpler untruthful statements.

1 Introduction

Pennycook, Cheyne, Barr, Koehler, and Fugelsang,
(2015) define bullshit information that (a) is designed
to impress but (b) that was constructed without direct
concern for the truth.

1.1 The Bullshit Receptivity Scale (BSR)

The Bullshit Receptivity Scale (BSR, Pennycook et al.,
2015) contains 20 randomly generated syntactically
correct sentences using buzzwords form Deepak
Chopra’s tweets. It correlated negatively with cognitive
ability, verbal intelligence, analytic thinking,
ontological confusions, and epistemically suspect
beliefs. Later studies showed also correlation between
BSR and preference for conservative presidential
candidates in US election (Pfattheicher & Schindler,
2016) and free market economy (Sterling, Jost, &
Pennycook, 2016).

However, the measure is not without its critics (Dalton,
2016). This inspired us to create a bullshit scale in
other than spiritual context.

1.2 New (Non-Transcendental) Bullshit
Receptivity Scale (NBSR)

For the New (Non-Transcendental) Bullshit Receptivity
Scale (NBSR) we took 24 vocabulary definitions of
common terms. We modified the neutral definitions
(N), e.g. “Sadness is an emotional pain associated with,
or characterized by, feelings of disadvantage, loss,
despair, grief, helplessness, disappointment, and
sorrow’, creating three new versions:

(F) changed form (e.g. ‘Sadness is the manifestation of

emotional hurt accompanied by a physiological
reaction and cognitive awareness of perfidy,
despondency,  wretchedness,  misfortune,  and

tribulation’);

(C) changed content (e.g. ‘Sadness is an inner prison
your mind places you in when you discover that the
world is far more hostile than you were led to believe’);
(FC) both form and content were altered (e.g. ‘Sadness
is an internal fortress controlled by your psyche that
you end up in when discovering that the cosmos is
indifferent to the misery caused by the ephemerality of
existence’).

We expected that neutral statements will be judged as
most truthful (N > F > C >FC) and comprehensible (N
> C > F > FC). The main aim was to examine, what
category will be most likeable.

2 Methods

2.1 Participants

Our sample consisted of 234 participants (188 women)
with mean age 22.11 (SD = 2.7) from two major
universities.

2.2 Materials

The NBSR consisted of 96 statements (24 terms in 4
versions, N, F, C, FC). All scales ranged from 1 (most
truthful, comprehensible, and likeable) to 7 (least
truthful, comprehensible, and likeable).

3 Results

To examine the effect of form on judgment of
truthfulness, comprehensibility and likeability, we
performed repeated measures ANOVA. Results are
summarized in the Table 1.

truthfulness | comprehensi

bility

likeability

M SD M SD M SD

17 0,6 1,7 0,7 25 1,0

M2

2,8 0,8 3,6 0,9 4,1 09
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Cc 4,0 10 2,9 1,0 4,2 11
FC 4,0 09 4,6 10 50 1,0
Wilks” A 148 126 224
F 439.16 517.624 260.243
<.001 <.001 <.001

p
Tab.l Effects of form on
comprehensibility, and likeability

truthfulness,

We performed paired samples t-tests to make post hoc
comparisons between forms:

1. N statements were more truthful than F statements, F
statements were more truthful than C statements, but C
statements were not significantly more truthful than FC
statements.

2. N statements were more comprehensible than C
statements, C statements were more comprehensible
than F statements, and F statements were more
comprehensible than FC statements.

3. N statements were more likeable than F statements,
C statements, and FC statements. F and C statements
did not significantly differ from each other in
likeability, and FC statements were the least likeable of
all.

4 Discussion and conclusion

The aim of the paper was to verify the predictions
about obscureness and truthfulness of statements and
we examined, whether people will like rather truthful
or obscure statements. Contrary to our expectations, the
results showed that people preferred simple truthful
statements and too obscure statements were seen as
unlikeable. On the other hand, simply formulated
untruths were preferable to obscurely stated truthful
statements.

Our preliminary results are the basis for creating scale
for measuring non-transcendental bullshit and it seems
that the most prominent feature of bullshit is
mimicking the truth by minor alterations in meaning to
be more comprehensible, but less truthful at the same
time.
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Abstrakt

Technologie emulujici virtudlni realitu nabyvaji
ruznych forem, pfi¢emz tyto specifické formy
definuji limity vnimani a interakce s virtudlnim
obsahem. Na zdkladé pouzité technologie nejsou
rizna 3D wuzivatelskd rozhrani ekvivalentni v
moznostech interakce a urcité nastaveni vstupl a
vystupti takového rozhrani ovliviiluje proces
interakce Clovéka s pocitacem, stejné jako
kognitivni  procesy. Prispévek zkouma vliv
rozdilngch ~ forem  nastaveni  rozhrani na
senzomotorickou a kognitivni odezvu ¢Eloveka pfi
praci s virtudlnim prostfedim.

1 Virtualni 3D prostiedi

Vyznam virtudlnich prostiedi (VEs) stale roste jak
v komer¢ni, tak i ve vyzkumné sfére. V aplikaéni
sféte se jedna o vyvoj aplikaci pro vyuku geografie
(Hirmas a kol, 2014), navigaci a orientaci
v prostoru (Konecny, 2011; Coltekin et al., 2016),
krizovy management (Bandrova a kol., 2012;
Reznik a kol., 2013), nebo letectvi, kde mé kazdy
aspekt zobrazeni piimy vliv na bezpecnost
(Rierson, 2013). Jejich devizou je neomezena
moznost snadno designovat rozlicna prostfedi pro
specifické ucely. Od desktopovych vizualizaci se
aplikace stale Cast€ji posouvaji k imerzivnim VEs,
kde je Clovek reprezentovan z pohledu prvni osoby
a s prostiedim sdili nejen vizualni, ale také haptické
a kinetické vazby. Zkoumén je vliv uzivani VR na
lidskou psychiku, ale zaroven se VEs stavaji
metodologickym ndastrojem pro zkoumani lidského
chovéani akognice ve specifickém kontextu. VEs
lze dobfe kontrolovat, dynamicky modifikovat a
nabizeji pfesné hodnoty méfenych veli¢in.

Lidska percepce a pochopeni informace ve VEs
jsou predisponovany formou zobrazeni
amoznostmi interakce. S ohledem na dany typ

technologie nejsou rtizna rozhrani identicka v poctu
a kvalité moznosti interakce a jsou tedy interakéné
neekvivalentni. Prav€é parametry vizualizace a
interakce pfitom determinuji proces lidského
poznévani. Cilem vyzkumu je porovnat, jak vyuziti
helmy pro virtudlni realitu (Head-Mounted Display
— HMD) a 3D bryli (Shutter Glasses) ovliviiuje
senzomotorické a potazmo kognitivni procesy pfi
interakci s 3D VEs (Obr. 1).

Obr. 1: Interaktivni virtudlni 3D prostiedi pro
prichod z hlediska 1. osoby

2 Pilotni studie
2.1 Popis rozhrani

Porovnavame dvé alternativni formy 3D zobrazeni,
také oznaCovaného jako Real 3D (Buchroithner a
Knust, 2013). Prvni technologii jsou 3D bryle a
druhou HMD. Tyto dv¢ technologie nabizi uzivateli
shodny pocet vizualnich napovédi (Matatko a kol.,
2011).



S pouzitim software UNITY bylo vytvofeno
virtualni prostfedi, které zobrazuje virtualni krajinu,
a zaroven zaznamenava interakci uzivatele a jeho
virtudlni pohyb. Ackoliv nabizi obé& rozhrani
identické mnozstvi informace, 1isi se v kontextualni
a interakéni roviné (Jufik a kol., 2016).

Obr. 2: Kombinace vizualizace a ovladani; vlevo —
(a), vpravo — (b)

Pro srovnani byly vytvofeny dvé varianty rozhrani
(Obr. 2) s odlisSnym poctem stupnd volnosti (Degree
of Freedom — DoF; Obr. 3) pfi pohybu a rozhlizeni
ve VEs:

(a) HMD (6 DoF) pro 3D vidéni + PC mys (2
DoF) a klavesnice (2 DoF) (celkem 6 DoF)

(b) PC monitor s 3D brylemi (Active Shutter
Glasses) + PC mys (2 DoF) a klavesnice (2
DoF) (celkem 4 DoF)

Up

N\,

Q

Obr. 3: Schéma vyjadiujici vSech Sest stupil
volnosti

2.2 Vysledky

Vyuziti HMD s 6 DoF umoziuje pfirozendjsi
pohyb pfi interakci (zejména rozhlizeni), ktery
uzivatelim dovoluje spontdnné ziskat vice
informaci o prostfedi s mensim usilim. Toto zjiSténi
je schematicky naznaCeno na Obr. 4, zaznam
prachodu VE dvou uzivatell je zobrazen na Obr. 5.

HMD tedy vede k pfirozengj$im behavioralnim
vzorim pii prachodu. Moznost rozhlizet se
pohybem hlavy sniZuje nutnost ménit smér pohybu
pii prozkoumavani okoli. HMD je tedy pii simulaci
pohybu v prostiedi senzomotoricky efektivnéjsi nez
zobrazeni pomoci 3D bryli.
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Obr. 4: Demonstrace pohybovych vzord, které
umoziuji jednotlivd rozhrani; vlevo — HMD,
vpravo — 3D bryle

Rozhrani zalozené na 3D brylich je ohraniceno
rdmem monitoru a pohyby hlavou nehraji pfi
pohybu prostfedim zadnou roli. Uzivatelé méli za
ukol najit vprostfedi budovu a pfijit kni
Monitorovali jsme spontanni patraci aktivitu —
rozhlizeni po okoli, trajektorii pohybu a Cas.

[ a)

Distance travelled: 192m

Measurements logged: 83

Delay: S501ms (avg), 502/523 (min/max)
Time taken: 41s

Time not walked: Os; stopped O times
Total camera rotation: 1074 degrees

e b)

Distance travelled: 180m

Measurements logged: 72

Delay: 502ms (avg), S00/532 (min/max)
Time taken: 36s

Time not walked: Os; stopped O times
Total camera rotation: 368 degrees

Obr. 5: Trasy prichodu virtudlnim prostfedim; a —
HMD, b 3D — bryle

3 Diskuse

Porovnani priichodu dvou uzivateli naznacilo, Ze
s rostoucim poctem stupiil volnosti provedou
uzivatelé vice spontannich patracich akci. Odlisna
mira spontanni patraci aktivity je dokladem toho, ze
interakéné odliSny typu zafizeni ovliviiuje
behavioralni aktivitu ¢loveka, i kdyz se nachdzi v
informacné ekvivalentnim prostfedi. Podrobnéjsi
vyzkum tématu je tedy pottebny.



37

Podékovani

Tento prispévek vznikl v ramci projektu ,, Viiv
kartografické vizualizace na uspésnost reseni
praktickych a vyukovych prostorovych uloh*
(MUNI/M/0846/2015). Lukas Herman a Pavel
Ugwitz  byli rovnéz podporeni projektem
“Integrovany vyzkum environmentdalnich zmén v
krajinné sfére Zemé 11 (MUNI/A/1251/2017).

Tento vyzkum byl podporen  vyzkumnou
infrastrukturou  HUME Lab Laborator pro
experimentalni humanitni védy pri Filozofické
fakultée Masarykovy univerzity.

Zdroje

Bandrova, T., Zlatanova, S., Kone¢ny, M.
(2012). Three-Dimensional Maps for Disaster
Management. In ISPRS Annals of the
Photogrammetry, Remote Sensing and Spatial
Information Sciences, Vol. I-4 (s. 245-250).

Buchroithner, M. F., Knust C. (2013) True-3D in
Cartography—Current Hard and Softcopy
Developments. In Moore A, Drecki I (ed.):
Geospatial Visualisation (s. 41 — 65).

Coltekin, A., Lokka, 1.-E., Zahner, M. (2016). On
the usability and usefulness of 3D
(geo)visualizations -- A focus on virtual reality
environments. In: Halounova, L., et al. (ed.)
ISPRS Archives of the Photogrammetry, Remote
Sensing and Spatial Information Sciences, Vol.
XLI-B2 (s. 387-392).

Hirmas, D. R., Slocum, T., Halfen, A. F., White,
T, Zautner, E., Atchley, P., Liu, H., Johnson, W.
C., Egbert, S., McDermott, D. (2014) Effects of
Seating Location and Stereoscopic Display on
Learning Outcomes in an Introductory Physical
Geography Class. Journal of Geoscience
Education. 62(1):126-137.

Jutik, V., Herman, L., Kubicek, P., Stachon, Z.,
Sasinka, C. (2016) Cognitive Aspects of
Collaboration in 3D Virtual Environments. In
Halounova, L. et al. (Eds.) ISPRS Archives of the
Photogrammetry, Remote Sensing and Spatial
Information Sciences, Vol. XLI-B2 (s. 663-670).

Konecny, M. (2011) Cartography:Challenges and
Potentials in Virtual Geographic Environments

Era. Annals of GIS. 17(3): 135-146.

Matatko, A., Bollmann, J., Miller A. (2011)

Depth Perception in Virtual Reality. In Kolbe T.
H., Kénig, G., Nagel, C. (Eds.) Advances in 3D
Geo-Information Sciences (pp. 115-129.

Reznik, T., Horakova, B., Szturc, R. (2013).
Geographic Information for Command and
Control Systems Demonstration of Emergency
Support System. In: Zlatanova, S., Dilo, A.,
Peters, R., Scholten, H. (Eds.), Intelligent
Systems for Crisis Management: Geo-
information for Disaster Management (GI4DM)
2012 (s. 263-275).

Rierson, L. (2013). Developing Safety-Critical
Software: A Practical Guide for Aviation
Software and DO-178C Compliance. New Y ork:
CRC Press.



38

Effect of autobiographical experience on boundary extension - methodological
considerations

Lenka Krajc¢ikova'

Filip Déchterenko?
Jiti Lukavsky?

'Institute of Psychology, Czech Academy of Science, Veveti 97, 602 00 Brno, lenkakrajcikoval @gmail.com

?Institute of Psychology, Czech Academy of Science, Hybernska 8, 110 00 Praha 1,
filip.dechterenko@gmail.com

3Institute of Psychology, Czech Academy of Science, Hybernska 8, 110 00 Praha 1, lukavsky(@praha.psu.cas.cz

Abstract

The study examines the relationship between
boundary extension (BE) and autobiographical
memory. In our design, participants are presented
with photograph of a certain place they either took
themselves or was taken by another participant or a
picture of a novel place, they did not visit. We
hypothesize, that the boundary extension is greater
in the pictures that participants took themselves.
Preliminary results (N=6) did not show any
difference between conditions. In further two
experiments, we explored potential methodological
modifications to the experiment to increase baseline
BE effects.

1 Boundary extension

Boundary extension (BE) generally refers to a
tendency to remember more information from
presented scene than was actually viewed (Hubbard,
Hutchison & Courtney, 2010). BE is more likely to
occur when scene is a close-up compared to large
complex scenes, which could be explained by greater
predictability of what lies outside the boundaries of
a scene (Intraub, 2002). It has been proposed that BE
is adaptive and useful for anticipating the layout and
helping with successive views (Intraub et al., 2006).

2 Autobiographical experience

We decided to use paradigm based on Cabeza’s
methodology (Cabeza et. al., 2004) to examine
whether autobiographical experience would have an
effect on boundary extension. Authors (Pathman et
al., 2011) let participants take pictures of certain
objects in a museum. Afterwards participants were
supposed to recognize pictures “they remember
taking” (autobiographical condition), “were taken by
someone else” (episodic condition) and “were new”
(control condition) and press corresponding button.

3 Experiments

3.1Study 1

3.1.1 Procedure

In our design, participants viewed a photograph of a
certain place they either took themselves
(autobiographical experience) or was taken by
someone else or a picture of a novel place. The
photographs were taken during a 30 minutes long
walk on one of three trails. Participant was
accompanied by a research assistant and with them
they had a map of the trail (Fig. 1a), photos of objects
they were supposed to photograph (Fig. 1b) and an
iPad. During the test session right after the walk,
participants were presented with 60 trials with
following structure: fixation cross was shown for
300 ms followed by brief presentation of the picture
(250 ms), followed by mask (500 ms), and
subsequently again with the same picture (Fig. 2).
Participants” task was to adjust the picture to match
the first one using arrow keys.

(3 b

Fig. 1a: Map of the trial and



Fig. 1b: An example of a photographed scene

The assumption is that the BE is greater at an
autobiographical condition compared to the other
conditions because participants experienced taking
the pictures themselves and they would remember an
additional information about the place viewed on a
photograph. That could cause an expanding
boundaries on a probe compared to target.

F A g
presentation of a picture, mask and a test display of
a picture.

3.1.2 Results

The results of the pilot study did not show any
difference between conditions in terms of BE. The
reason we did not find conclusive results could be
caused by the method of adjusting the picture and not
the actual lack of BE in our design. Therefore, we
decided to try out two more ways of responding in
the trials.

3.2 Study 2

3.2.1 Procedure

This study was aimed towards finding a suitable way
for participants to respond in the trials. We used
pictures from the previous study to test various types
of responses and participants did not experience the
picture taking session.

We tried out two possible ways how to respond.
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In the first option (Exp. 2a, N=9), they were
adjusting the picture to match the first one using
touch LCD display dragging the corners of the
picture. In the second case (Exp. 2b, N=9), they
responded using three arrow keys whether presented
picture is zoomed in, zoomed out (boundary
extension) or the same.

3.2.2 Results and Discussion

There was no boundary extension effect present in
the Exp. 2a. The results showed consistent BE effect
in the Exp. 2b (Tab. 1). For the future research, we
would apply the procedure from the Study 1 and use
the form of responding from the Study 2 (Exp. 2b).

Tab. 1: Percentage of correct responses in zoomed-
in and zoomed out conditions (Exp. 2a). There is a
consistent boundary extension effect present.

Zoom difference zoomed zoomed in?
out?
0,03 38% 49%
0,06 47% 60%
0,12 78% 86%

& Values denote percentage of correct responses.
Zoom difference represents the absolute difference
in zoom levels of preview and test images.
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Abstrakt

V praci sme overovali vztahy medzi osobnostnymi
premennymi a efektom nadmernej sebadovery (ENS).
Zistili sme, Ze overplacement effect suvisi len s
neuroticizmom. Taktiez sme zistili, Ze overplacement
effect stvisi s optimizmom S§tatisticky vyznamne iba
u najviac kompetentnych participantov. Zistili sme, Ze
vnimanie seba samého suvisi s overplacement effect,
avSak nestvisi s overestimation effect. Taktiez sme
zistili, Ze ENS nesuvisi s lokalizaciou kontroly a ani
S iracionalnymi presved¢eniami.

1 Efekt nadmernej sebadovery

S efektom nadmernej sebadovery (dalej ENS) sa
stretavame v rdznych socialnych situaciach v ktorych si
ludia myslia, ze st lep$i, nez st v skutocnosti. Mnohé
vyskumy (Kruger & Dunning, 1999; Lichtenstein et.al,
1982) preukazali pritomnost’ ENS u réznych cielovych
skupin. Ciel'om tejto Studie bolo zistit, ¢i ENS stvisi
S osobnostnymi premennymi, pretoze predchadzajuce
vyskumy prinasaju nejednozna¢né vysledky (pozri.
Zaidi & Tauni, 2012; Pan & Statnam, 2012; Pallier
et al., 2002).

2 Metody

Vyskumna vzorku tvorilo (n = 82) participantov
(Mvek= 20.46, SD = 1.80), ktory vyplnili Test
Citatel'skej gramotnosti, otdzky zistujlice precefiovanie
sa  (overestimation, OE) anadradovanie sa
(overplacement, OPE) a osobnostné dotazniky (Big
Five, LOPS, LOT-R, RES, IPC, IPA).

3 Vysledky

Zistili sme, Ze OPE suvisi s faktorom neuroticizmus
(r = -.283, p= .010), ale nestvisi Sinymi faktormi
z modelu Big Five. Taktiez sme zistili, Ze OPE stvisi
s faktorom Neuroticizmu vo vyraznejSej miere u
viac kompetentnych, nez wumenej kompetentnych.

Preukézali sme, ze OE nesuvisi ani s jednym faktorom
z Big Five (p > .05). Dalej sme zistili, ¢ OPE stvisi
(r = .255, p= .021) soptimizmom iba u najviac
kompetentnych participantov. Dalej sme zistili, ze OPE
stvisi s hodnotenim seba samého (r = .223, p= .044),
ale OE nesuvisi s hodnotenim seba samého (p > .05).
Taktiez sme zistili, Ze ENS nesuvisi s iracionalnymi
presved&eniami a ani s lokalizaciou kontroly (p > .05).

4 Diskusia

Nase vysledky iba ¢iastoéne potvrdzuji vysledky Zaidi
a Tauniho (2012), ktori preukazali vztah medzi ENS
a jednotlivymi dimenziami modelu Big 5, kedze my
sme preukazali len Statisticky vyznamny vztah medzi
nadradovanim sa (OPE) aneuroticizmom. Nase
vysledky podporuji tvrdenie Olssona (2014), ktory
tvrdi, ze je vyznamné kategorizovat ENS na jeho
jednotlivé  konstrukty anetreba hovorit len o
tzv. sebapreceniovani. Nase vysledky taktiez potvrdzuju
to, na &o poukazuje napr. Grezo (2017), ¢ Cavojova
(2016), ze optimizmus az tak nestvisi s ENS. Zistili
sme, Ze nadrad’ovanie Sa aani precehovanie Sa VO
vSeobecnosti nesuvisi s iracionalnymi presved¢eniami.
Poukazali sme vSak na to, Ze iracionalne presvedéenia
stvisia s nadrad’ovanim sa a precefiovanim sa U menej
kompetentnych Tudi. Prave toto zistenie mdze
poukazovat’ na to, ze ak je jednotlivec nekompetentny,
inymi slovami si neuvedomuje svoju nekompetentnost’
(Kruger & Dunning, 1999), tak si zaroven nemdze
uvedomovat’ ani iracionalitu vo svojom mysleni.
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Abstrakt

V sucasnosti je vyskum vizualnych stratégii I'udi s
autizmom pomocou zariadenia eye tracking vel'mi
aktualny. Ked'ze diskusia v tejto oblasti stale prebicha,
je dolezité hovorit o moznych pric¢inach r6znorodych
vysledkov. Prispevok popisuje mozné intervenujuce
premenné pri zbere dat, ktoré stvisia so Specifikami
detskych probandov s autizmom. Cielom prispevku je
poskytnutie  ndvrhov  na  odstranenie  vplyvu
intervenujucich premennych na ziskané data a to tak,
aby bolo zachované pohodlie probanda.

1 Poruchy autistického spektra

Poruchy autistického spektra® st v eurépskom kontexte

zaradované medzi pervazivne vyvojové poruchy
aprejavuju  sa zv. triddou priznakov: deficitom
V reciprocnej socialnej interakcii, deficitom

v komunikécii a stereotypnym spravanim (MKN-10,
1993). Autizmus casto sprevadzaju i iné priznaky, ako
poruchy socialnej motivacie (Chevallier, Kohls,
Troiani, Brodkin, & Schultz, 2012), poruchy teodrie
mysle (Baron-Cohen, Leslie, & Frith, 1985), fobie,
autoagresivita (MKN-10, 1993), ¢&i subor priznakov
Vv oblasti vnimania. Zda sa, Ze $pecifikd v zmyslovom
vnimani sa vyskytuju u vacSiny ludi s autizmom
(Zachor & Ben-Itzchak, 2013), patri medzi ne napr.
hypersenzitivita, hyposenzitivita (Bogdashina, 2003),
orientdcia na detail (Shah & Frith, 1953), zniZena
orientacia na tvare (Sasson et al., 2007) a na o¢i (Klin,
Jones, Schultz, Volkmar, & Cohen, 2002). Na
skumanie abnormalit vo vizudlnom vnimani sa pouziva
zariadenie eye tracking.

2 Eye tracking

Zariadenie eye tracking dokadze pomocou zmien
V pozicii zornice a rohovky zaznamenat’ presné pohyby
o¢i vo vopred kalibrovanej oblasti (Holmqvist et al.,
2010). Vyskum autizmu s jeho pouzitim sa casto
sistredi na vyhodnotenie poétu & dizky fixacii

! Vtexte pouZivam vyrazy ,poruchy autistického
spektra® a ,,autizmus‘ zamenitel'ne.

v réznych oblastiach zaujmu na obrazovke. V jednom
z prvych vyskumov v tejto oblasti sa I'udia s autizmom
divali menej na oblast’ o¢i nez l'udia bez autizmu (Klin
et al., 2002). Niektoré nadvizujice vyskumy tieto
vysledky potvrdili, iné nenasli ziadne rozdiely medzi
skupinami (pre prehlad vid® Chita-Tegmark, 2016).
Dévodom  protikladnych — vysledkov st rozdiely
V pouzitom podnetovom materiali, v zadani alebo v
heterogenite skupin (Benson & Fletcher-Watson,
2011). Fakt, ze zber dat je v skupine I'udi s autizmom
vysoko $pecificky (Sasson & Elison, 2012), vSak tiez
moze prispiet’ k nejednotnosti vysledkov.

3 Zber dat a jeho Specifika

Aj kvoli Specifikdm experimentalnej skupiny moze
zber dat nevhodne ovplyvnit' viacero intervenujucich
premennych.

Primérne je potreba deti k ¢innosti vhodne motivovat,
¢o zdoraziuji i niektoré intervenéné pristupy (pre
prehlad vid Thorovd, 2016). Deti sautizmom
potrebuji motivovat’ okamzite a to samotnou ¢innostou
(zber dat ich bude bavit) alebo odmenou po zbere dat.
Ak zber dat prebiecha na pocitac¢i, moéze byt vhodné
podnety usporiadat do pocitacovej hry, ktord za
kazdych okolnosti umozni dietat'u zazit’ uspech.

Kedze autizmus byva sprevadzany hypersenzitivitou,
je vhodné zber dat vykonavat’ na mieste izolovanom od
hluku ¢i svetla, v miestnosti, kde nie je privela
rusivych vnemov.

Anxiolytické zaistenie komfortu a zvySenie pocitu
bezpeCia modzeme dosiahnut komunikovanim planu
zberu dat dietatu eSte pred samotnym zaciatkom. Je
mozné pouzit aj augmentativne komunikaéné
prostriedky, ako ¢asovy rozvrh, ¢i oznacenie miestnosti
alebo experimentatora. V pripade Unavy probanda je
namieste zaradit’ do ¢asového planu kratku prestavku.
Vyskum s pouzitim eye trackingu so sebou nesie
i dalsie praktické otazky: ako obmedzit’ pohyb diet'at’a,
aby kvalita dat nebola ohrozena? Je vhodné pouzit’ tzv.
,chinrest“?  Ako prisposobit’ experiment detom
S kognitivnym deficitom?

Zial' neexistuje vela vyskumov, ktoré by poskytovali
odpovede. Snad’ by v8ak mohol v buducnosti vzniknat
vyskum zamerany konkrétne na metodologické otazky



Vv priebehu zberu dat s detskymi ¢i hendikepovanymi
skupinami probandov. Zatial’ by sme nemali v ¢lankoch
zabudat’ aspofi na podrobny popis priebehu zberu dat,
aby bolo mozné vyskum validne replikovat’ (Venker &
Kover, 2015).
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Abstrakt

Osvietenie je ustrednym bodom mnohych spiritudlnych
tradicii. Predstavim aspomocou materidlu z oblasti
spirituality budem filozoficky reflektovat’ koncepciu
neurovedca Andrewa Newberga. Jej cielom je na
zaklade sktimania mozgu pomocou vedeckych metod
(ako fMRI) popisat’ osvietenie ako skusenost’ i trvala
zmenu c¢loveka. Tieto metddy odhaluji mozgovi
aktivitu, ktord koreluje so stavmi meditativneho
pohruzenia a vnasaju svetlo do otazky, aké trvalé
zmeny mozgu su pravdepodobne  vysledkom
osvietenia.

Kognitivne vedy a spiritualita: Co je
osvietenie?

Neurovedec Andrew Newberg sa dlhodobo zaobera
vyskumom spirituality z hladiska kognitivnej vedy,
primarne  neurovedy. Pri  svojom  vyskume
vyuzivajicom moderné zobrazovacie metddy objavil
urCité  spoloéné rysy neuronalnych  korelatov
spiritudlnych  skusenosti.  Usiluje sa  vytvorit
plauzibilnti hypotézu popisujucu to, o sa deje v
I'udskom mozgu pocas réznych spiritualnych technik a
zazitkov, rovnako ako ich trvalejSie dosledky pre Zivot
Cloveka.

Za mnajvhodnej$ie vymedzenie Newbergovho
konceptu osvietenia povazujem subor niekolkych
podstatnych rysov, ktoré objavil u respondentov
prieskumu, ktory mal za ulohu zmapovat charakter
skasenosti osvietenia, spolocné a jedine¢né rysy tejto
skasenosti, jej dosledky pre zivot Cloveka, a mnohé
d’alsie aspekty. Ako spolo¢né znaky bol Newberg na
zéklade informacii od viac nez 2000 respondentov
schopny urcit’ nasledovné:

1. Vnimanie jednoty alebo prepojenosti.

2. Neuveritel'nu silu skusenosti.

3. Vedomie jasnosti a nového fundamentalneho
porozumenia.

4. Vedomie vzdania sa alebo straty vol'ovej kontroly.

5. Vedomie toho, Ze sa niefo trvalo zmenilo:
presved¢enia ¢loveka, jeho zivot, jeho ciele (Newberg
& Waldman, 2017, s. 82).

Stucastou prieskumu bolo zmapovanie toho,
aké zmeny skusenost’ osvietenia spdsobila v zivote

Pudi. Désledky boli do velkej miery pozitivne.
Najnegativnejsi efekt zaznamenal Newberg v oblasti
religiozity, ale itento sa tykal iba malej Casti
respondentov (5,8% hlasilo vyznamné zhorsenie, 4,7%
malé  zhorSenie). Naopak, oblast spirituality
vykazovala  najlepSie  hodnotenie: az  71,2%
respondentov vyjadrilo vyznamné zlepSenie, 18%
mierne zlepSenie. VsSetky skimané oblasti vSak
vykdzali vel'ké zlepSenie (rodinné vztahy 32,8% ovela
lepsie, 27,4% trochu lepSie; strach zo smrti 55,3%,
28%; zdravie 27,9%, 28%; zmysel zivota 55,5%,
25,3%; religiozita 27,3%, 25,2%). Negativne zmeny
boli zistené, okrem religiozity arodinnych vztahov
(mierne zhorSenie 4,9%) iba u 0-2% respondentov
(Newberg & Waldman, 2017, s. 101).

Podl'a Newberga je z neurologického hl'adiska
pre sktsenost’ osvietenia podstatné ndhle zniZenie
aktivity v parietilnom a frontdlnom laloku. Nahle
znizenie aktivity v parietdlnom laloku podl'a Newberga
koreluje s pocitom jednoty astratou vnimania
vlastného ja, kedZe tato oblast je podla neho
zodpovedna =za vytvaranie arbitrarneho rozliSenia
medzi ,ja“ a ,,inymi“. Pre skisenost’ osvietenia je
dolezité zna¢né znizenie aktivity v tychto dvoch
oblastiach, preto pociatoéné zvySenie aktivity
umoznuje silnejsi zazitok.

Spominané rysy nachadzame aj v tradi¢nych
popisoch osvietenia alebo podobnych skusenosti,
vratane mystickych popisov zjednotenia s Bohom.
Rozdielne tradicie vyuzivaju odliSni terminologiu,
avSak Newbergov pojem osvietenia je mozné pouzit
pre takmer vSetky vyznamnejSie z nich. Mystici
roznych tradicii popisuji vnimanie jednoty (Jan
z Kriza, 1991, s. 571). Vo vychodnych tradiciach je
vnimanie jednoty a prepojenosti celého bytia Casto viac
explicitné (Bhagavadgita, 2008, s. 71, VI, 29). Osile
sktsenosti svedCia samotné popisy mystikov a inych
vyznamnych postav, akym je napriklad popis sv. Jana
z Kriza, na ktory sme odkazali vyssie. Treti znak je tiez
velmi rozSireny: casto sa hovori o ,,poznani“
(Bhagavadgita, 2008, s. 61, V, 16). Vel'mi vyznamny
je aspekt straty ,ja“ (v Newbergovom zozname
charakteristik osvietenia mu zodpoveda ,,vzdanie sa“).
Zname su vyjadrenia 0 uvedomeni si toho, Ze ,ja“ je
ilaziou (Samyutta Nikaya, s. 901-903, SN 22:59),
(Udana, s. 37-38, Ud 2:1); alebo osmrti ¢loveka —



napr. v Novom zékone (Mt 10,39); (Mt 16,25); (Mk
8,35); (Lk 9,24).
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Abstrakt

Prispevok spadé do oblasti kognitivnej literarnej vedy a
lingvistiky. Je zamerany na modelovanie priestoru
podobnosti v metafore, uréuje ailustruje typy
a stupnovanie podobnosti v metaforickych procesoch.
Analyzy tzv. originalnych, poetickych metafor zo
slovenskej literatiry potvrdzuj, Ze metaforické crty
a vlastnosti nie st jednostranne vyclenitené, ale st
integraéné a prekryvaju sa.

1 Uvod

Pocnlic Aristotelom, ktory vypracoval substituénu
teoriu metafory, podla ktorej sa v metafore nahradza
jeden vyraz inym vyrazom, vzniklo mnoho dal$ich
teorii metafory. Pristupuje sa k nej z viacerych hl'adisk,
napr. rétorického, sémantického, komunika¢ného,
epistemologického, psychologického, pragmatického
i kognitivneho. Kazdy z tychto pristupov vyzdvihuje
isté Crty, vlastnosti , vztahy, Struktiry ¢i kontexty,
ktoré zohravaji svoju ulohu v uréitych fazach
metaforicko-analytickych procesov.

Zakladnymi vytyCovanymi ¢rtami metafory zvicsa su
obraznost' a podobnost. Pre analyzu analogickych
procesov myslenia (napr. prirovnani) navrhli kognitivni
lingvisti Gentnerovd a Smith (2013) kontinualny
priestor podobnosti (similarity space). V Stvorcovej
schéme vertikdlna os oznacuje stupen zdielanych
vzt'ahov (shared relations) a horizontdlna os stupen
zdielanych vlastnosti (shared attributes). Najmenej
spolo¢nych vztahov a vlastnosti vykazuje anomalia
(anomaly), najviac ich vykazuje tplna (doslovna)
podobnost® (literal similarity alebo overall similarity).
Okrem toho sa v priestore podobnosti vyskytuju
analogia (analogy) a vonkaj§i vzhPad (mere
appearance).

2 Metaforicky priestor podobnosti v
literatire

Jazykovedny kontinualny priestor podobnosti budeme
v kognitivnej literarnej vede modifikovat’ pre
literarnovedny opis metaforickych procesov. Na
ilustraciu vyberame metaforu z romanu Zivot bez konca

(1956) od slovenského spisovatel’a Frantiska Svantnera
(vid’ tuénotlag):

Ano, otvorte sa, oci, usi svetlu a hlasom, otvorte sa a
vedte dusu po spravnych cestickach Sirym svetom. (...)
Po nociach vyjde vzdy z lona hor since, rozihra lucmi
povetrie a zapadli nebesa ve’kym ohiiom. Tomu sa
otvorte, aby aj dusa, ktord budete viest’, horela vzdy
jasnym slncom.

Metaforické procesy, podielajuce sa na pochopeni
uvedenej metafore, mozno pomocou Fauconnierovej
metodolégie  mapovania  opisat  nasledovnym
sposobom:

Doména 1. oheii: velky = ziarivy >

Doména 2. dusa: slne¢na >jasna >

Analodgia: ziaral (oheil) —ziara2 (dusa)

Anomalia: horlavost’ ohna — nehorl’avost’ duse

Uplna podobnost”: ohnivost'l — ohnivost2

Vonkajsi vzhl'ad: svetlo — jas, resp. vyzarovanie — aura

Kontinualny priestor podobnosti ma podobu:

Analégia { ; Uplna (doslovnd) podobnost
(Ziara ohiia — Ziara duse) (ohnivost’ 1 — ohnivost' 2)

! [

Vonkajsi vzhlad
>

(svetlo - jas, aura)

Zdielané vztahy

Anomalia
(horlavost - nehorlavost)

Zdielané vlastnosti

3 Metafora a emécie v predvyskume

V predvyskume, ktory absolvovalo 15 uciteliek
slovenéiny na zakladnych a strednych Skolach, sa
ukéazalo, ze vSetky polozky z priestoru podobnosti
uvedenej metafory boli pre participantky nadpriemerne
dolezité.

Metaforu najlepsie analyzovali 4 uditel’ky, ktoré samy
seba oznalili za racionalne osobnosti. Nadpriemerne
vSak pracovali aj s emodciami. Emocie v najvyssej
intenzite zavazili u 6 uciteliek, ktoré samy seba oznadili
za intuitivne osobnosti. Ich porozumenie metaforickym
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zlozkdm bolo nadpriemerné, hoci nedosahovalo skore
najlepsej, tzv. racionalnej skupiny.

Hladali sme vztahy medzi sebahodnotenim (i sa
respondentka hodnoti ako viac intuitivna alebo
racionalna), racionalitou a intuiciou podla dotaznika
REI, celkovou uspe$nostou rieSenia metafory a
hodnotenim ddlezitosti jednotlivych prvkov metafory
pre porozumenie metafore. Vzhl'adom na mala vzorku
sme pre tuto analyzu zvolili Spearmanovu korelaciu.
Mozno vyvodit, ze ¢im sa ucitel’ka povazovala za viac
racionalnu, tym bola uUspesnejSia v rieSeni metafory
(rs=0.583, p<0.05) a ¢im boli ucite’ky menej
zazitkové typy (menej intuitivne), tym bola pre ne
anomalia ddlezitejSia pre porozumenie metafore (rs=-
0.870, p<0.05).

Predbezne sa ukazuje, ze typ osobnosti a emdcie sa
vyznamnym faktorom porozumenia metaforam, no je
potrebné overit’ to v d’alSich experimentoch.
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Abstrakt

Pre rozne uclely je potrebné vediet z pneumatiky
precitat’ zaznam o testovani. Pre variabilnost zdznamu
od mnozstva vyrobcov i charakter materidlu ide
0 naro¢nu ulohu OCR. Ries$enie tejto ulohy nie mozné
dosiahnut’ pouzitim jedinej metddy, ¢o dava priestor na
zakomponovanie sady réznych a ¢asto protichodnych
trikov, pomocou ktorych ¢ita taky zaznam ¢lovek a to
bez toho, ze by si ich pouzitie plne uvedomoval.
Prezentujeme nase rieSenie dosahujice slusnu
uspesnost’ ako aj navrh jeho d’alSieho zlepSenia.

1 Uvod

Nasu metodu spracovania snimku ziskaného rotovanim
pneumatiky pod 2D laserovym snimacom, Sme
implementovali  pomocou  open-source  kniZznic
OpenCV (spracovanie obrazu) a Tesseract (OCR).
Avsak pokial’ sme ich pouzili priamociaro, Gispes$nost’
ktorti dosiahli nepresiahla 70%. Ziadna binarizatna
metoda neodseparuje text dokonale. Tesseract zase
nemdzeme pretrénovat, lebo nemame k dispozicii
fonty pouzivané vyrobcami pneumatik.

2 RieSenie

Rozhodli sme sa preto kombinovat’ viaceré metddy
binarizacie (obr. 2) vstupného obrazu (obr. 1) a viacero
kandidatov na pismeno kodu triedit’ podl'a toho, ako
k sebe dobre susedné pismena a skupiny pismen
pasuju. Pritom sa snazime vyuZzivat vedomost o tom,
¢o sa uz podarilo rozpoznat' (Spracovanie prebieha
potencialne v niekolkych iteraciach) a prikladanim
,pravitka® k rozpoznanému (obr. 3) pomahame
separacii pismen, ktoré boli dosial’ zliate s ostanymi
prvkami na obraze (neprijemné si hlavne ovalne
obkrizenia Casti textu). NebezpeCenstvo pritom
predstavuje rozpad pismen, pretoze pri fiom modze
vzniknut'  fantomické pismeno (napriklad dve
|z jedného H, 1z T apodobne). Tieto charakteristické
rozpady premietame do vahy rozpoznaného pismena
a hl'adame rieSenie s najvyssou kvalitou (obr. 4).

Ked uz mame pismeno odseparované, prebieha na
nom OCR. Jadrom tohto OCR je beZzne pouZivany

klasifikator Tesseract, snaziaci sa pokryt" pismeno
z pripravenych kuskov, pracujuci na principe algoritmu
A*. ZvySujeme pritom jeho schopnost’ vratit' viacero
moznosti s definovanou pravdepodobnostou tym, Ze
pismenu pridame dobre rozpoznatelny kontext.
Binarny obraz vstupujici do OCR upravujeme
viacerymi upravami tak, aby sme vstupné pismeno
modifikovali do tvaru, v ktorom ma OCR najvyssiu
ucinnost. Dolezitd je tu hlavne Sirka linii pismena,
ktoru sa snazime optimalizovat, pricom musime davat
pozor, aby sa touto modifikdciou pismeno nerozpadlo
alebo nestratilo zasadné charakteristiky svojho tvaru.
Pismeno potom normalizujeme na zvolent §tandardnu
velkost' a detegujeme na tiom sadu priznakov ako
pocet velkych dier vstredovej vertikalnej linii,
pritomnost’ vonkajsich a vnatornych oblikov a rohov,
zGzenie v strede zlava a sprava, zaseky Vv obvodovej
linii zl'ava v dolnej polovici a sprava v dolnej polovici,
spojitost’ vnutra s lavou ¢i pravou stranou a podobne.
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Obr. 1: Vstupny obraz

Obr. 2: Jedna z moZnych binarizacii obrazu
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Obr. 4: Rozpoznany kod



Vdaka tomu, ze je velkost pri tomto procese
normalizovand, vieme nastavit do algoritmov
urcujucich tieto priznaky, pevné a vSeobecne spravne
konStanty, doladené na nevel'kej vzorke dat. Pomocou
tychto  priznakov potom eliminujeme niektoré
moznosti, ktoré ponuka OCR (U sdierou je
nepripustné), zatial ¢o iné transformujeme (B
s vonkaj$imi oblukmi a stredovym zuzenim zl'ava je 8§,
6 bez diery, ktorej vnutro je spojené s I'avou stranou
ama vlavo hore roh je 5), ¢im opravujeme
charakteristické chyby zvoleného klasifikatora.

3 Zaver

Pri testovani na 377 vzorkdch (kéd ma 10 az 16
pismen) sme zaznamenali 6 nespravne ucenych pismen.
Uspesnost  rozpoznania koédu bola teda 98,4%.
V prepoditani na pismena je to 99,998%. Ziadna vzorka
nebola odmietnuta ako nerozpoznana.

Kombinaciou viacerych metod s nizkou G¢innost'ou
sme tak ziskali pouziteI'ny systém. Predstavujeme si, Ze
podobnym spdsobom funguje Citanie textu v 'udskom
mozgu. Hoci nam sa text ¢ita I'ahko, za touto 'ahkost'ou
sa skryva konglomerat trikov, ktoré si neuvedomujeme.
Pri implementacii analogického umelého systému ich
musime namahavo odhalovat’ a zakomponovavat’ do
nasho rieSenia. Na§ pristup by sa dal este vyrazne
zlepsit, keby sme nepracovali sjedinou snimkou
obrazu  asnimkovanie  prispdsobovali  potrebam
spracovania (senzo-motoricky pristup).
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Abstrakt

Metdda spitného Sirenia chyby (error backpropagation,
BP) pre ucenie umelych neurénovych sieti trpi nedos-
tatkom biologickej plauzibilnosti. Alternativou si mo-
dely ako O’Reillyho GeneRec vyuZivajice len lokélne
aktivacné hodnoty siete. V prispevku predstavime uni-
verzélny biologicky-motivovany algoritmus s lokdlnym
pravidlom UBAL, rozsirenie modelu BAL odvodeného
od GeneRec. Pri vhodnom nastaveni novych paramet-
rov sa model dokdZe naucif sa nie len asociativne, ale aj
kategorizacné tlohy.

1 Uvod

BP (Rumelhart a spol., 1986) je doteraz najprominent-
nejsim algoritmom ucenia neurénovych sieti s u¢itelom,
no jeho biologickd plauzibilnosti je diskutabilna.
O’Reilly (1996) navrhol algoritmus zovSeobecnenej
recirkuldcie GeneRec, ktory, podobne ako ucenie v
mozgu, funguje na baze lokdlnych rozdielov aktivacii.
Model pozostdva z 3-vrstvovej siete, ktorou sa aktivicia
§iri dvoma smermi cez rovnaké vahy. V minusovej faze
sief produkuje odhad a v plusovej faze, sa na vystup za-
fixuje cielovy vzor (angl. clamping), ktory sa sief md
nauCif a aktivdcia sa $iri naopak a ufenie prebieha na
béaze ich rozdielu:

Awpy = Xa, (af —ay), (D)

kde p oznacuje presynapticky a ¢ postsynap-
ticky neurén. Pre potreby obojsmernej asociicie abs-
traktnych reprezentécii v robotickom modeli zrkadlia-
cich neurénov (Rebrovd' a kol., 2013) sme v minu-
losti na zdklade GeneRec modelu navrhli algoritmus
obojsmerného ucenia na zdklade aktivanych faz BAL
(Farkas a Rebrové, 2013). BAL ma tiez 3 vrstvy, no pre
kazdy smer aktivacie resp. vstupno-vystupnej asocidcie
pouziva odliSné matice véh a pre kazdy smer pouZiva
pravidlo udenia ako GeneRec. Aj ked bol BAL v expe-
rimentoch porovnatelny s GeneRec, nedosiahol 100%
konvergenciu na zdkladnych udlohach (kédovanie 4-2-
4) ani pouzitim idedlnych parametrov a dvoch rychlosti
ucenia (Csiba a Farkas, 2015).

IKristina Malinovsk4, za slobodna Rebrova.

2 Algoritmus UBAL

Pri hl'adani rieSenia pre bezchybnii konvergenciu sme
adaptovali povodny BAL na univerzédlnej$i algoritmus
UBAL. Ten tiez pouZiva rdzne matice vah pre dva
hlavné smery Sirenia aktivacie (W a M), teda dopredny
(F) a spitny (B) beh, pricom kazdy z nich eSte obsa-
huje 2 fazy: predikciu a echo, priCom predikcia vznika
z externého stimulu na vstupno-vystupnych vrstvach X
a Y a echo reprezentuje odraz predikcie cez vihy z
opatného smeru. Sirenie aktivicie v 3-vrstvovej sieti
vyjadruje Obr. 1 a Tab. 1.

VRSTVAY

—#—"—P—‘ o Spatna
dopredné *, *. |§pitné

X Y predikcia BP
vahylWyy  *, "LEcho BE

Dopredng

echoFE *

Doprednd LN
predikcia |EP *

SKRYTA VRSTVA H

Spatna

dopriedné ™ |Spatne predikcia BP

vahy|Wy, ™ 1EchoBE
Dopredng| 1.
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Obr. 1: Sirenie aktivécie v UBAL s 3 vrstvami.
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Tab. 1: Sirenie aktivdcie medzi dvoma vrstvami pagq.




Pre vyjadrenie pravidla pre dpravu vah definujeme
v Tab. 2 medzivypo&tové Eleny: ciel (target, t) a odhad
(estimate, e), ktoré ovplyviiuji parametre 3 a . Vd aka
[ a v mdzeme nase lokdlne pravidlo ucenia popisané v
rovniciach 2 a 3 adaptovat, aby emulovalo rdzne typy
ucenia.
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Tab. 2: Cleny v rovniciach u¢enia. 8 kombinuje predikcie z
rdznych smerov (/8;3 =1- 55 ), v kombinuje predikciu a
echo z tych istych vih (fyf a fyf su nezavislé).

3 Experimenty

Prezentované experimenty s UBAL moZno zhrnif do 2
skupin podla typu tlohy a konfiguricie parametrov 3
a . Testovali sme 3-vrstvové siete s ndhodne inicia-
lizovanymi vdhami z normalnej distribdcie N(0.0,0.1)
(M(1.0,2.0)) a okrem 3 a v sme menili rychlost uenia
X a velkost skrytej vrstvy h. Uspesnosf vyjadrujeme
mierou F1.

3.1 Asociacia

Kanonickd asociatnd uloha je kddovanie 4-2-4, kde
st 4 rézne binarne vzory autoasociované cez 2 skryté
neurdny. V tejto ulohe, na rozdiel od modelov GeneRec
a BAL, skonverguje pri vhodnej rychlosti uc¢enia 100%
UBAL sieti (Obr. 2).

Pre overenie schopnosti heteroasociativneho oboj-
smerného mapovania sme testovali model na ndhodne
generovanych riedkych bindrnych vzoroch (200 pérov
po 100 bitov, 10 pozitivnych). Vplyv h a A na priemerné
F1 a pocet epoch potrebnych pre 100% tspesnost zo-
brazujeme na Obr. 3. Hodnoty /3 a -y pre asocia¢né ulohy
si v Tab. 3.

3.2 Kategorizacia

Na rozdiel od modelu BAL, novy UBAL moZno
prispdsobenim parametrov 3 a  (Tab. 4) premenif z
heteroasociativnej na kategoriza&ni siet. Obr. 4 ukazuje
vplyv h a A na konvergenciu siete.
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Parameter/vristva X—H—Y
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Obr. 2: Vysledky: kédovanie 4-2-4.
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Obr. 3: Vysledky: mapovanie ndhodnych vzorov.

Aby sme overili UBAL na zndimom benchmarku,
pouzili sme podmnoZzinu z MNIST. Predbezné vysledky
experimentov ukazuji, Ze UBAL dosahuje porovna-
telnd dspesnost ako Standardnd BP. Na Obr. 5 zobra-
zujeme vplyv A na tspesnost siete s h = 700.

4 Zaver

Zékladné experimenty potvrdili, Ze UBAL moZno
pouZit na rozne typy tloh. V jeho univerzalnosti a bio-
logickej plauzibilite vidime velky potencial pre kog-
nitivne modelovanie. TieZ je potrebné preskiimat d alSie
vlastnosti a aplikacie algoritmu.



Parameter/vistva X —H—Y
ﬂ)IgOR 00-1.0-0.0
BriNisT 0.01-1.0-0.0
7" 0.0-0.0
7P 0.0-0.0

Tab. 4: Parametre 3 a ~ pre kategorizaciu, 8% =1 — g¥.

-10*
T

T T
1,000 *—o—o
- 2
5800 iy
3 g
5 b
"Qf 600 2 1
i) g
5 400 Z
B 0 —$—s
200
2 4 6 8 2 4 6 8
vel'kost skrytej vrstvy velkost skrytej vrstvy
8,000
= 980
& £ 6,000
= =}
° 2
Ky & 4,000
g 970 g
z £ 2,000
k] 3 2
2 3
3 2
g s 0
960
—2,000
0 1 2 3 4 5 0 1 2 3 4 5

rychlost ucenia rychlost uéenia

Obr. 4: Vysledky: XOR

‘ ‘ ‘ —e— F1 skore F
0.9 W | —m— F1 skore B
0.8 -
<)
3
= 0.7fF -
=
0.6 [ .
0.5 ;_\_\.\.\. ]
l l l
0 0.5 1
rychlost ucenia
Obr. 5: Vysledky: MNIST trénovanie s rdznymi A
Pod’ akovanie

Tento prispevok vznikol za podpory grantovej agenttiry
VEGA v ramci grantovej tlohy 1/0686/18 a KEGA v
ramci grantovej tlohy 017UK-4/2016.

52

Literatara

Csiba, P. a Farkas, I. (2015). Computational analysis
of the bidirectional activation-based learning in au-
toencoder task. V Neural Networks (IJCNN), 2015
International Joint Conference on, str. 1-6. IEEE.

Farkas, I. a Rebrova, K. (2013). Bidirectional
activation-based neural network learning algorithm.
V Proceedings of the International Conference on Ar-
tificial Neural Networks (ICANN), Sofia, Bulgaria.

O’Reilly, R. (1996). Biologically plausible error-driven
learning using local activation differences: The gene-
ralized recirculation algorithm. Neural Computation,
8(5):895-938.

Rebrova, K., Pechac, M. a Farkas, 1. (2013). Towards a
robotic model of the mirror neuron system. V Proce-
edings of the 3rd joint IEEE International Conference
on Development and Learning and on Epigenetic Ro-
botics. Osaka, Japan.

Rumelhart, D., Hinton, G. a Williams, R. (1986). Le-
arning internal representations by error propagation,
str. 318-362. No. 1. The MIT Press, Cambridge, MA.



MoézZeme skimat’ vedomie nezavisle od kognitivnych funkcii?

Ondrej Mockor

Katedra filozofie
Filozoficka fakulta UP v Olomouci
Kfizkovského 12
771 80 Olomouc
mockor.ondrej@gmail.com

Abstrakt

Ciel'om prispevku je poukazat’ na problémy spojené s
rozliSovanim medzi fenomendlnym a pristupovym
vedomim. Zastancovia disocidcie sa opieraju o
vysledky upravenej verzie Sperlingovho experimentu a
tvrdia, ze vedomie modzeme skumat nezavisle od
kognitivnych funkecii. Argumentujem, ze
presvedcivejsia je konkurencna interpretacia, ktorej
proponenti poukazuju na problém s
falzifikovatel'nost'ou kazdej hypotézy, podla ktorej je
vedomie nezavislé od inych kognitivnych funkcii.

1 Uvod

Podla Davida Chalmersa je vedomie nejednoznacny
pojem, ktory odkazuje k rozlicnym fenoménom. Preto
robi ich klasifikdciu a rozliSuje medzi lahkymi a
tazkym problémom vedomia (Chalmers, 1996, 2010).
Lahké problémy su suborom fenoménov, ktoré je
mozné vysvetlit v pojmoch komputacnych a
neurdlnych mechanizmov; na druhej strane, tazky
problém vedomia smeruje k samotnej podstate vedome;j
skisenosti  anie je  vysvetlitelny  pomocou
explana¢nych metod, ktorymi disponuje sucasna veda
(Chalmers, 2010). Toto rozliSovanie vzbudilo vo
filozofii burliva kriticka diskusiu.!

V poslednych rokoch sa vsSak aj medzi
kognitivnymi vedcami a filozofmi, ktori uznavaju
Baarsovu vyzvu chépat vedomie ako testovatelni
premennt (Baars, 2007) Znovu objavuje
preformulovany tazky problém vedomia v otazke
hladania neurdlnych korelatov toho, ¢o Block (2008)
oznaCuje fenomendlnym vedomim v Kkontraste ku
pristupovému vedomiu. Je ale otdzne, ¢i modzeme
skumat’ vedomie nezavisle od kognitivnych funkcii.

! Problematickym aspektom jeho argumentécie sa zaoberajui
napriklad v neddvno publikovanom clanku Carruthers a
Schier (2014).

2 Pozitivna odpoved’

Existencia fenoménov ako je slepota voci zmene
(Simons a Chabris, 1999) a slepota z nepozornosti
(Mack, 2003; Mack & Rock, 1998) naznacuje, Ze nasa
schopnost vedome vnimat je 1zko spojend s
mechanizmom pozornosti.

Napriek tomu sa niektori vedci (Block, 2011;
Koch a Tsuchiya, 2012; Lamme, 2003) domnievaju, Ze
vedomie a pozomost’ si dva samostatné fenomény,
ktoré maji odlisSné neurdlne koreldity a je mozné
skumat’ ich oddelene.

Block (2011) a Lamme (2003) sa drzia rozliSenia
medzi fenomenalnym a pristupovym vedomim a tvrdia,
ze vysSie spominané fenomény je mozné vysvetlit' ako
zlyhanie kognitivneho mechanizmu, zodpovedného za
reportovanie  vnemov. To vSak podla nich
nespochybniuje  bohatost nasej  fenomenologie.
Argumentacia oboch autorov je podobna a opiera sa o
interpretaciu ~ upravene;j verzie Sperlingovho
experimentu. Vdaka napovede su participanti schopni
spravne identifikovat va¢si pocet poloziek z
experimentalnej sady znakov, ako je mozné ulozit’ do
ikonickej pamiiti.

Lamme tieto vysledky interpretuje ako potvrdenie
hypotézy, ze sme si vedomi vécSiecho mnozstva
vizualnych vstupov, ale bez pozornosti nemézu byt
v takom rozsahu reportované a preto su rychlo
zabudnuté (Lamme, 2003, s. 13). To znamena, Ze sme
si vedomi véc¢sieho mnozstva vizudlnych informacii,
ale nas pristup k nim je limitovany.

3 Negativna odpoved’

Opacny néazor zastavaju Cohen a Dennett (2011), ktori
tvrdia, ze vSetky hypotézy, ktoré oddel'ujii vedomie od
dalsich kognitivnych funkeii nie st falzifikovatelné
a preto zostavaju za hranicou vedy.

Podl'a nich je Blockova a Lammeho hypotéza
o bohatosti fenomenolégie nevedeckd, pretoze nemame
dostupnu ziadnu experimentalnu metddu, ktorou by
sme mohli skimat’ vedomie nezavisle na reportabilite.



Nie je mozné mat vedomu skusenost’ bez toho, aby
sme o nej vedeli. Rovnako nie je mozné nadizajnovat’
experiment, ktory by potvrdil existenciu takejto
skusenosti nezavislej od schopnosti zamerat’ sa na fu.
Podl’a nich je teda Blockova a Lammeho interpretacia
Sperlingovho experimentu neadekvatna. Naopak,
experiment podla nich podporuje hypotézu o tom, Ze
nase vedomie je omnoho chudobnejsie, nez si myslime.

4 Zaver

Niektori vedci (Kouider, Sackur, a Gardelle, 2012) v
reakcii na disociaciu medzi vedomim a kognitivnymi
funkciami upozoriiuju na to, Ze by sme mali zvazit
pouzivanie pojmu fenomenalneho vedomia.

Nazdavam sa, Ze pristup, ktory zastava Block a
Lamme do problematiky vnasa eSte viac nejasnosti a
chaosu. Myslim si, ze by sme sa mali skor pytat, ako to
robi Keith Frankish (2016), preCo sa nam zda, ze je
nasa skusenost’ omnoho bohatsia, nez v skuto¢nosti je,
namiesto toho, aby prijali hypotézu o bohatosti
fenomenologie, ktoru nie je mozné vedecky ani
potvrdit, ani vyvratit’.
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Abstract

In the previous research we found that cognitive factors
play an important role in expressions of Roma-related
stereotypes and prejudice. Here we focused on young
adults (N=150) and various aspects of their attitudes
and intentions toward minorities in general. We found
that higher scores in open-minded thinking, cognitive
reflection and scientific reasoning positively predict
recognition of minority rights, support for state
interventions, and personal contribution to well-being
of minorities.

1 Introduction

Discrimination of minorities is a crucial social issue.
Especially in Europe — Slovakia included — Roma
people hold a highly discriminatory status (FRA, 2016;
Popper et al., 2011). To ensure effectivity of respective
interventions, we need to identify factors that underlie
intentions and attitudes toward the minority members.
In this context, only limited attention has been paid to
exploring individual cognitive dispositions.

In our previous study (Kostovicova & Basnakova,
2016), expressions of stereotypes and prejudice against
Roma were closely linked to the thinking abilities, such
as open-mindedness and cognitive reflection.
Therefore, we decided to examine cognitive predictors
of minority-related responses, and their interactions.
We focused on young adults, as an important target
group of eventual interventions. Thus, propensity to
far-right politics and rise of xenophobia were highly
present in their recent electoral behavior (Mihalik,
2016).

2 Method

A total of 150 young adults (60% female), aged 18 to
25 years (Mdn = 23, IQR = 2) took part in our study.
One fifth were university students and the rest were

high school graduates. Randomly chosen participants
were rewarded with €30.

The dependent measures were: i) egalitarianism (EG;
Kahan, 2012; 13 items, o=.74), ii) support for pro-
minority state interventions (SSI; 3 items, a=.81), and
iii) personal financial support (PFS: “How much of the
€30 would you donate to NGO which deals with
education of minorities?”).

Suggested predictors were: i) actively open-minded
thinking (AOT; Svedholm-Hékkinen et al., 2018; 17
items, 1-factor solution: 0=.82), ii) cognitive reflection
(CRT; Dudekova & Kostovi¢ova, 2015; Sirota et al.,
2016; 13 items, 1-factor solution: o=.83), iii) future
orientation (FO; Steinberg et al., 2009; 15 items, 1-
factor solution: 0=.83), iv) science literacy (SL; Miller,
1998; 9 items), v) scientific reasoning (SR; based on
Drummond & Fischhoff, 2017; 7 items). Self-designed
measures as well as formerly non-used predictors were
verified on a representative Slovak sample
(Kostovicova & Basnakova, 2018).

3 Results

EG was predicted by AOT (p=.36), CRT (B=.26), SR
(B=.17) and FO (B=.16), with 42% of explained
variance (p<.001). We identified two significant
interactions that explained additional 5% of the EG
variance: CRT x SL and Education x SR. The strongest
positive link between CRT and EG was among
participants with low SL, and education was positively
related to EG only among those who are capable of SR.

Further, CRT (B=.26), AOT (B=25) and SR (B=22)
predicted the SSI, with 29% of explained variance
(p<.001). At the same time, the logistic regression
model with AOT and CRT explained 12% of the
variance in the PFS (no/yes; 65% correctly classified
cases, p<.001]. The order of measures, gender, age and
SL did not play role in expressed attitudes and
intentions.



4 Discussion

The previous research indicated that the relationship
between knowledge and attitudes toward minorities is
ambiguous (Kalmarova et al., 2017). Consistently with
this finding, we conclude that teaching and memorizing
facts is neither an efficient nor sufficient way how to
facilitate pro-social thinking and acting. Instead, we
should support open and reflective thinking in young
people as well as their understanding of how scientific
knowledge is acquired. This is a particularly relevant
appeal in today's "post-factual” era when it is easy to
get lost within information overload. Yet, further
research is needed to explore the links between
cognition and prejudiced views and behavior in more
detail.
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Abstrakt

Filozofickym presvedCenim vacSiny kognitivnych
vedcov je fyzikalizmus, teda pohl’ad, podla ktorého su
mentalne procesy mysle totozné s fyzickymi procesmi
mozgu. Alternativou k nemu je dualizmus, podla
ktorého ma mysel’ int ontologickt podstatu, nez hmota.
Mame dnes eSte dovod priklanat sa k nemu?
Obozndmime sa s hlavnymi argumentami v prospech
dualizmu a ukdzeme, Ze vyrieSenie sporu o charakter
mysle v prospech dualizmu by malo dalekosiahle
dosledky do d’alsich oblasti filozofie a vied.

1 Uvod

Filozofickym presvedéenim vd¢§iny kognitivnych
vedcov je fyzikalizmus, podla ktorého st mentalne
procesy mysle totozné s fyzickymi procesmi mozgu.
Alternativou k fyzikalizmu je dualizmus, pri¢om
najsilnejSou formou je substancialny dualizmus, podl'a
ktorého ma mysel’ int ontologickt podstatu, nez hmota.
Toto presvedcenie je blizSie kazdodennej intuicii a
historicky starsie, no vo vedeckej praxi sa tento pohl'ad
povazuje za archaicky a prekonany. Mame dnes este
dovod brat’ dualizmus vazne?

2 Argumenty v prospech dualizmu

Hlavny argument v prospech fyzikalizmu je
experimentami preukdzany kauzdlny vztah medzi
mozgom a myslou — rézne defekty mozgu maji priamy
dopad na mentalny svet jednotlivca. Filozoficky je
pozicia monizmu elegantnejSia, pretoZze neprinasa
problém interakcie r6znych rovin reality.

Napriek tomu hovori v prospech dualizmu niekol'ko
argumentov. Tri mozno najzasadnejSie su tieto:

Argument zo subjektivity — pokial’ si mentalne procesy
totozné s procesmi hmoty, potom by ndm popis
hmotnych interakcii jazykom fyziky mal postacit’ na
uplny popis sveta. Subjektivnu sktsenost’ ¢i qualia,
teda pocit, aké to je, viak nevieme z fyzikalneho popisu
odvodit. Navyse zostava zahodou, ako interakcie Castic
hmoty, u ktorych ziadne vedomie nepredpokladame,
davaju vzniknit' vedomiu a subjektivnemu prezivaniu.

Takisto nie je jasné, preco sa subjektivna skusenost
vyvinula v ramci biologickej evolucie.

Argument zo slobodnej vél'e — Nase rozhodnutia su
podla fyzikalizmu iba désledkami pohybu hmoty
oprostené¢ho od akéhokol'vek vyznamu. Neexistuje teda
ziadne "ja", ktoré sa rozhoduje, pretoze v skutocnosti
rozhoduje fyzika, a slobodna voéla je iluziou. Takyto
pohlad by bol vo svojich socialnych a politickych
dosledkoch neakceptovatelny.

Argument z rozumu —Spravnost pravidiel logiky ¢i
uvazovania vo vSeobecnosti odvddzame na ziklade
ur¢itého vhladu, subjektivneho pocitu porozumenia.
Pokial’ je tento pocit iba ur¢itym hmotnym procesom,
ktory sam osebe nema ziadnu referenciu na pojem
pravdy, potom vSetky naSe zddvodnenia a vedecké
teorie nestoja na Ziadnom pevnom zaklade, vratene
teorie fyzikalizmu. Fyzikalizmus tak popiera sam seba.

3 Dualizmus ako priese¢nik roznych rovin
filozofie

VyrieSenie sporu o charakter mysle v prospech
dualizmu by malo d’alekosiahle implikacie do d’alSich
oblasti filozofie a vedy. Ak by mysel’ bola svojbytnou a
neredukovatel'nou zlozkou reality, tak

1) Ontolégia by mala pracovat so SirSim
konceptom mysle — mala by pripustit moznost
existencie mentalno-dusevnej roviny reality. Takato
SirSia ontoldégia by umoznovala vysvetlit fenomény,
ktorym sa v su¢asnom psychologickom diskurze venuje
mala pozornost, ako napr. jungiansky koncept
kolektivneho podvedomia

2) Epistemologia by mala popisat metody
poznavania, ktoré by nam dovolovali tito mentalno-
duSevnu rovinu skumat’. InSpiraciu by pritom mohla
zobrat' z metdd, ktoré sa vyvinuli v ramci réznych
duchovnych tradicii a ktoré¢ si kladi za ciel' prave
spoznavanie vysSich rovin reality.

3) Filozoficka antropologia by mohla rozvinat
tedriu Cloveka ako bytosti s najva¢Sou participaciou na
mentalno-dusevnej rovine reality.

4) Filozofia nabozenstva by ziskala podporu pre
koncept dusSe, ktory vystupuje v urcitej podobe vo
vacsine svetovych nabozenstiev a $pecificky je
pritomny aj v ndbozenstvach, ktoré formovali eurdpsky
kultarny priestor- v judaizme, islame, a v krest’anstve.



Prave pre Siroky svetondzorovy a Casto aj osobny
rozmer tohto problému sa ned4 ocakavat, ze sa spor o
charakter mysle ¢oskoro, ak vobec niekedy, vyriesi.
Spor o charakter mysle nie je totiz ni¢im mensim, nez
sporom o vztah ¢loveka a sveta.
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Abstract

Short advertisement texts have good features that are
characterized as a small number of words and the words
are relevant to the issue to which the texts are created.
The classification process of such texts can use their
properties. Here, we describe the developed modified
model of the convolutional neural network (CNN) to a
classification of advertisements. We have implemented
and examine modifications of CNN and their impact on
the resulting activity. Our results are 87% Of the Ara-
bic advertisements text was classified as a good text and
77% in English advertisements text as well. .

1 Introduction

Advertisement texts (for short, ad) form a large amount
of text data for which we can uniquely specify a cate-
gory. Usually, an advertisement contains a small num-
ber of sentences, which can be classified in a good way.
The classification of English sentences was studied in
Kim|(2014)) and Zhang and ByronWallace{(2015) using
convolutional neural networks (CNN).

Convolutional neural networks (CNN) are used
in practice and achieve the best results especially in
an image processing as it is presented in [LeCun et al.
(1990). But there are models that have explored their
use for word processing and achieve great results. We
have used some modification of a convolutional neural
network for the sentence processing in a learning pro-
cess of the weights to the last layer. Our CNN works
with the different input. A full advertisement text is one
input sentence created by encoded words.

Arabic language has a different free grammar as
English language. It means, positions of subjects and
predicates in a sentence are not fixed. Some information
about grammars can be used in text data preparation as
input to CNN and it can help to do some better classifi-
cation. We used some relations between pairs of words
as helping information in input.

We present and compare classification results of
Arabic and English advertisements.

2 Data Preprocessing

The advertisements are very similar in both languages.
Information on used databases of advertisements:

e Arabic Advertisements - advertisements on the
3qaratonline.comportal. We used 3 categories
of different advertisements: realty, furniture and
electric devices. We supposed that electric devi-
ces descriptions have many common features with
descriptions of furniture, while the realty category
has very little similarity to other categories

e English Advertisements - we used a benchmarked
dataset the 20 newsgroups text dataset scikit —
learn.org/stable/datasets/. We suppose very
similar words in descriptions of HW and electro-
nics devices but different words in descriptions of
space. The numbers of used advertisements in ca-
tegories are in Tab. 1.

Tab. 1: The numbers of used advertisements from three
categories in both languages.

l Category H Arabic [ English ‘
Realty 205
Furniture 194
Electric devices 206 -
HW - 335
Electronics - 338
Space - 327
Coding of Word Vectors

The ads are converted to vectors of real numbers.
In our case, we want to process the word by word be-
cause we want to determine the ad category based on
the used words. We create an uniform length vector for
each word that will be used in the input data for CNN.

We will look to the words as to images of coded
letters (one letter is represented by one point) and we
create vectors for words so that each word is coded as
the sequence of points (one point for one letter). For
each letter a-z, we randomly generated the code v €
(0, 1), taking into account that the code for each letter is
unique. It means, different words have different codes.



Subsequently, we have removed the diacritics for
each word in our data and created a encoding vector v =
(1]1,’1)27 ..., 0g, 0, ...70),1)2‘ S (0, 1), 1 < i < d, where
v1, V2, ...V are codes for the individual letters in the
word of the length d. The vector is completed with zeros
for an uniform length of vectors . So we created a table
of pairs containing a word and its encoding vector.

After processing of the text, we received a mat-
rix of real numbers for each advertisement with a fixed
number of columns equal to the selected vector length
and variable number of rows depending on the num-
ber of words in the advertisement. We used these matri-
ces as input for neural networks. The preprocessing was
very similar for both languages.

3 Developed Model of CNN

We developed a similar network structure as suggested
by |[Kim| (2014}, which was used for the processing of
sentences in some texts, and we tried to find parame-
ters such that the network would well evaluate our data
using the knowledge found by|Zhang and ByronWallace
(2015).

In the training procedure of CNN we used back-
propagation algorithm, an error redistribution algo-
rithm. It is the algorithm in which network errors are
scrolled back across the layers so that the respective
weights can be appropriately modified, and the network
outputs are gradually improving.

Modification of weights

The weights are adjusted by the following equ-
ation, where w?je“’ is the new value of the weight, wf;d
is it the original value, §; is the calculated error signal
of the neuron into which the weight enters, and v?"“"
is the output value of the neuron of the previous layer
associated with the weight » € (0.001 — 0.05).

The weights in the pooling layer are not modified
because we still want to return the maximal value of
the filter elements, but we just adjusted the weights for
the filter based on those values of the input layer that
contributed to the maximal value. If [ is the index of
the maximal value of the filter vector, we adjusted the
weights for the filter as follows:

new _ o, ,old

F
Wij G N0 T
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where x is the input matrix after an application of zero
padding.

4 Results of Application

For word vectors we developed the length 50. It was
chosen with respect to the lengths of longest words, and
that the grammatical errors in the scanned text.

In the comparison of results, there are used the fol-
lowing parameters: (a) Accuracy: It is correctly predic-
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Tab. 2: Statistics of classification results. A - Arabic, E
- English language. The best results are in bolt font.

set accu- | false | false loss | preci-

racy neg. pos. sion

A || TR:484 | 0.587 | 34.0 13.0 | 0.895 | 0.581
TE:121 | 0.735 | 10.10 | 17.0 | 0.663 | 0.876

E || TR:484 | 0.46 0.0 45.0 | 1.048 | 0.775
TE:121 | 0.501 1.0 18.20 | 1.007 | 0.772

ted observation to the total observations; (b) False ne-
gatives: The number of sentences when actual class of
sentences is yes but predicted class in no; (c) False po-
sitives: The number of sentences when actual class of
seentences is yes but predicted class in no; (d) Preci-
sion: It is the ratio of correctly predicted positive obser-
vations to the total predicted positive observations.

5 Conclusion

We examined the use of a convolutional neural network
for the role of classification advertisements. Based on
research, we designed a suitable neural network model
that we implemented in programming language Python.
We tested the model using different settings for acti-
vation functions, learning rate coefficients, filter count
and size. We showed usable good results of the model
using two data sets advertisements - in English and Ara-
bic languages.
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Abstrakt

Prispevok zoznamuje udastnikov s moznostami
zariadeni imerzivnej virtualnej reality (VR) v
humanitnych vedach. Uéastnici sa obozndmia s VR ako
médiom v roli objektu skiimania, VR ako vyskumnym
nastrojom, a konkrétnymi aplikdciami VR pre rieSenie
realnych problémov. V ramci workshopu prebehne aj
ukazka zariadenia imerzivnej VR a niektorych
konkrétnych aplikdcii, medzi nimi aj relaxaénej
aplikacie.

1 Imerzivna virtualna realita

Pod slovnym spojenim virtudlna realita sa tradi¢ne
chape pocitatom generované prostredie, generované v
realnom c¢ase a reagujice na stimuly zo strany
pouzivatel'a. Ide napriklad o prostredie operaéného
systému, smartphone-u, alebo prostredie konkrétnych
programov ¢i software-ovych aplikécii. Sucasny ¢lovek
zijuci v rozvinutej spolocnosti sa s virtualnou realitou
stretiva a interaguje na dennej baze. Nastupujuca
generacia virtualnej reality funguje na principe headsetu,
umoziujuceho vnorenie pouzivatela do virtualneho
prostredia, s 3D zobrazenim a 360 stuptiovym rozsahom.
Tento novy typ VR vymedzujeme pomocou privlastku
Himerzivna“ VR.

Imerzia sa da priamo prelozit ako ,vnorenie” a
vyjadruje charakteristick(l vlastnost novodobych VR
systémov, a sice ich schopnost’ skrze obkolesenie
pouzivatel'a virtudlnym prostredim vyvolavat unho
pocit prezencie vo virtudlnom prostredi, silnejsi nez v
realnom fyzickom prostredi, v ktorom sa nachadza.
Tento pocit vznika pri sthre dvoch hlavnych faktorov.
Prvym z nich je uz spominana imerzia, chapana skor ako
vlastnost’ zariadeni virtualnej reality (Slater, Lotto,
Arnold, & Séanchez-Vives, 2009). Druhym je
angazovanost, ktord je psychickym stavom vyvolanym
na zaklade toho, aky subjektivny vyznam pouzivatel
pripisuje stimulom vo virtudlnom prostredi (Witmer &
Singer, 1998). Pri vysokej imerzivnosti a angazovanosti
sa ako vysledok objavuje pocit prezencie vo virtudlnom
prostredi, prevazujuci nad pocitom prezencie vo
fyzickom prostredi (Slater, McCarthy a Maringelli,
1998).

Ked sa skibia imerzivne vlastnosti zariadenia VR a
softtware-ové  vlastnosti  aplikacie, vyvolavajuce
angazovanost a pocit prezencie, ziskava pouzivatel z
interakcie s virtudlnym prostredim vel'mi intenzivny
zazitok, podobny redlnemu zazitku z fyzického sveta.
Reakcie pouzivatela sa premietajii do troch hlavnych
oblasti. Do emociondlnych, fyziologickych a
behavioralnych reakcii. Emociondlne reakcie na
imerzivau VR sa vyuzivaju napriklad pri aplikaciach
zameranych na relaxaciu, alebo pri zazitkovych
aplikaciach zameranych na vyvolavanie strachu (Riva et
al., 2007). Fyziologické reakcie, uzko suvisiace s
emocionalnymi, sa tieZ uplatiuji podobnym sposobom.
Pri relaxac¢nych aplikaciach ide o navodzovanie stavu
psycho-fyziologického uvolnenia, kedy dochadza k
fyziologickej inhibicii. Pod behavioralnymi reakciami
pouzivatela na virtudlne prostredie chapeme jeho
spravanie, ¢i uz priamo vo virtudlnom prostredi, alebo
po navrate do realneho fyzického prostredia.

2 Pouzitie v humanitnych vedach

Na zéklade vysSie popisanych technologickych
moznosti a software-ovych Specifik, psychickych
fenoménov a reakcii pouzivatela, je imerzivha VR
pokladana za inovativny nastroj k vedeckému sktimaniu
v humanitnych vedach. Fox et al. (2009) rozliSuje tri
vyskumné pristupy. Skimanim reakcii pouzivatel'a na
virtualne prostredie sa zaobera pohl'ad na VR ako na
objekt skumania. Pri tomto pristupe sa skuma priamo
imerzivna virtudlna realita ako médium, sprostredkujtice
T'ud’om virtualnu skusenost’.

Druhym typom vyskumného pohladu je pouZzivanie
imerzivnej] VR ako metdédy ¢i nastroja pre skiimanie
psychickych ¢i socialnych javov. Pri tomto pristupe sa v
imerzivnej VR simuluji podmienky a okolnosti
skumanych javov ¢i situdcii, a zaznamenavaju sa reakcie
pouzivatel'a. Vyhodou je moznost simulovat’ javy, ktoré
by boli v realnych podmienkach neekonomické Cci
neetické na realizéciu, ako napriklad simulécia zivelnej
pohromy.



Tretim pradom vyskumu je aplika¢ny vyskum, ktory sa
zameriava na vyvoj a vyskum aplikacii s readlnym
vyuzitim na problémy alebo aktivity, ktoré I'udia bezne
vykonavaju. Ide napriklad o aplikacie terapeutické,
edukacne, rehabilitacné, komunikac¢né ¢i relaxacné.
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Abstrakt

Clanek vybira dvé formulace principt informaéni etiky,
zkouma pojem dezinformace a jeho roli v mozné
aplikaci téchto principt.

1 Uvod

Moralni hodnoceni v normativni etice obecné a v
normativni informacéni etice zvlast’ spociva v aplikaci
obecnych principti na konkrétni jednani. Diky tomu je
mozné urcit, zda dané jednani odpovida vSeobecné
pfijimané norm¢ a hodnotit je bud’ jako dobré, nebo
$patné. Ruzni autofi (Floridi, Severson, Stodola)
stanovili principy, kterymi by se méli fidit tvirci,
spravovatelé a piijemci informaci, aby jejich nakladani
s informacemi mohlo byt hodnoceno jako moralné
spravné.

Cilem ¢lanku je identifikovat nékteré principy
informacni etiky; prozkoumat pojem dezinformace a
jeho roli v principech informacni etiky.

Hlavni vyzkumné otazky jsou nasledujici:

»  Jaké jsou zakladni principy informacni etiky?
+ Co je to dezinformace a jakou roli hraje pfi
formulaci principt informaéni etiky?

2 Principy informac¢ni etiky

Luciano Floridi (2013) buduje informacni etiku jako
obecnou etiku naziranou z hlediska informace. Jeho
principy informacni etiky jsou de facto modifikované
obecné zasady piirozeného zakona, podle kterého
mame konat dobro a vyhybat se zlu. Dobrem je
informace, chapand v ontologickém smyslu jako
uspotfadanost, zlem je entropie. Floridi stanovuje
n€kolik zésad takto chapané etiky:

0. v infosféfe by neméla byt zpusobovana
entropie (nulty zakon);

1. v infosféte by se mélo predchazet entropii;

2. entropie by méla byt z infosféry odstrafiovana;

3. rozvoj informaénich objektl stejné jako celé
infosféry by mél byt  podporovan
prostiednictvim  uchovavani, kultivace a
obohacovani jejich vlastnosti.

Pro epistemologicky orientovanou informacni etiku Jifi
Stodola (2016) navrhuje princip, podle kterého je tfeba
ziskavat, vytvafet a uchovavat informace a vyvarovat
se ziskavani, tvorbé a uchovavani toho, co informace
nejsou, pfi¢emz vychazi z definice informace jako
spravné uspotadanych, smysluplnych, pravdivych,
novych, relevantnich a pouzitelnych dat.

3 Principy informacni etiky a problém
dezinformace

Zakladnim problémem je otdzka definice dezinformace
(Fallis, 2015; 2009; Fetzer 2004; Floridi, 2011; 2011a).
Obvykle se tento pojem odviji od pojmu informace,
jehoz definice neni pfedmétem shody mezi filosofy ¢i
informacnimi védci (Bates, 2010; Capurro a Hjerland;
Case, 2006; Cornelius, 2002; Day, 2001; Frohmann,
2004).

Hlavnim problémem je, zda dezinformace je urCitym
typem informace nebo je opakem informace. Védci,
ktefi povazuji informaci za alethicky neutralni, tj.
soucasti jeji definice neni pravdivost (Fetzer, 2003;
Scaratino a Piccini, 2010)), pak nutné musi chapat
dezinformaci jako podtyp informace (dezinformace je
chapana jako zamérné nepravdiva zprava, informace
jako jakakoliv zprava) (Fetzer, 2004).

To by ovSem znamenalo, Ze principy informacni etiky
pracujici s pojmem informace mohou za urcitych
podminek za zadouci povazovat Sifeni dezinformace.
VysSe uvedené principy vSak s alethickou neutralitou
neoperuji, pravdivost je soucasti definice informace
(Floridi, 2011; 2011a; Stodola, 2015; 2016) a
dezinformace je néco, co nespliiuje tuto zakladni
podminku — je jistym opakem informace, entropii. Tyto
principy pak Sifeni dezinformace zakazuji.



4 Zavér

Z nasi struéné analyzy vyplyva, ze pro informacni etiku
je mnaprosto nezbytné jasné vymezeni pojmu
dezinformace.  Ukazuje se, Ze definice, pracujici
s alethickou neutralitou pfi  definovani pojmu
informace aod informace odvozeného pojmu
dezinformace, selhavaji, nebot’ neumoziiuji
konsistentn¢ aplikovat principy informacni etiky na
konkrétni problémy. Zda se, Ze v informacni etika
Vv souvislosti problému dezinformace vede k jasnému
zavéru, ze alethicka neutralita je pfi definovani pojmu
informace nepfijatelna.
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Abstract

We performed behavioral and EEG experiments to
examine whether directing automatic auditory spatial
attention affects listeners’ performance and how
neuronal activity changes during task performance. We
found better performance following visual cue vs.
auditory cue. Auditory cue presented from an
incongruent location had a detrimental effect on
performance. Analysis of ERPs showed that amplitudes
of the late auditory components covary with the
observed behavioral performance.

1 Introduction

Attention facilitates processing of objects in complex
scenes. Previous studies found that directing automatic
or strategic attention by an auditory cue can improves
reaction times (Spence & Driver, 94) but have small
(Sach et al., 2000) or no (Kopco et al., 2001)
improvements in localization accuracy. Recent study
found enhancement of auditory discrimination when
the listener’s gaze was directed to stimulus, but not
when cue was auditory (Maddox et al., 2014).

We performed behavioral and EEG experiments to
examine: 1) whether directing automatic auditory
spatial attention affects listeners’ performance in a task
when the gaze direction is fixed, 2) whether the effect
depends on the modality of the attentional cue
(auditory vs. visual), and 3) how neuronal activity,
measured by EEG, changes during task performance.

2 Methods

14 subjects (9 male, aged 20 - 38 years) normal hearing
participated in the two-session experiment.

The experiment consisted of 2 sessions divided into 20
blocks of 40 visual cue and auditory cue trials (FIG.
1A). During the trials eyes were fixated at 12.5° (for
right hemifield setup). Target consisted of two 100-ms
170-Hz click trains (T1,T2), presented at 0° or 25°.
Auditory cue was identical to T1 and visual cue was
100-ms white dot. They were presented from the same

location as T1 (valid), or invalid location (25° - T1 loc)
(FIG. 1B). Cue validity was 50%.
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FIG 1: Experimental setup. A) Temporal structure of a
single trial. B) Spatial arrangement of stimuli in
different experimental conditions for FP on the right
(mirror-flipped setups were used with FP on the left).

3 Results

3.1 Behavioral analysis

Overall visual cue performance was better than
auditory cue performance (p=0.017). Validity of cue
(FIG 2) has little impact for visual cue (n.s.). On the
other hand we found large impact for auditory cue
(p<0.001): invalid cue acts as a distractor (valid cue has
a small effect re. visual).
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FIG 3: Topographic distribution of grand average
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3.2 Analysis of Event Related Potentials

Maxima and minima of grand averaged potentials
(FIG. 3) are referenced to the onset of target T1.

ERP analysis revealed that Target N1 after visual cue is
much larger than after auditory cue (p<0.001).

Within N1 and P2 components; validity of auditory cue
modulates target N1 and P2; which is smaller for valid
cue (p =0.03 - 0.001). Auditory cue ERPs also differs
200-300ms post-T1 (100-200ms post-T2) (p<0.001).

4 Conclusion

The results confirm that stimulus-driven automatic
spatial  attention  influences  auditory  spatial
discrimination.

An invalid auditory cue, presented from an incongruent
location, had a detrimental effect on performance
Invalid cue acts as a distractor (while valid cue has a
small effect), while no effect of visual cues was found.
We found target N1 after visual cue much larger than
after auditory cue. This effect is likely a result of
spatially-specific adaptation, and not attention.

We found that auditory ERP differs strongly 200-
300ms post-T1 (100-200ms post-T2). This is likely a
correlate of behavioral interaction modality x validity.
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Abstract

We focus on developmental models for visual scene
description in natural language. Current methods in
computer vision use neural networks trained in an end-
to-end fashion, which are very precise, but only for a
predefined number of categories. A more robust solu-
tion is a model based on compositionality, when the
output is a result of assembled programs, each of which
extracts a single type of information. The article focuses
on mapping between such model and natural language.

1 Introduction

The field of object recognition and visual reaso-
ning has recently made a large progress. Most neural
network models are based on direct mapping between
inputs and outputs (end-to-end fashion) and produce im-
pressive results in object detection and classification.
They are however limited by a predefined number of
object categories and fail to handle an increasing varia-
bility of attributes, object relations and interactions |Zhu
et al|(2016). An alternative to the end-to-end approach
are compositional models, which are inspired by cogni-
tive processes in human brain [Lake et al.| (2017)). The
idea is to decompose the query into smaller units and
process each of them individually, leading to improved
generalization over a variety of tasks. This article is fo-
cused on recent compositional models and outlines their
possible future elaboration.

2 Visual Question Answering

A commonly used task for evaluation of composi-
tional models is the visual question answering (VQA). It
has usually a form of image series presented along with
content-related questions and correct answers |Agrawal
et al.| (2017). The pilot study in compositional VQA
from |Andreas et al.| (2016b) introduced neural module
networks (NMN), where each neural module unit is trai-
ned for extraction of a single type of visual feature. The
whole task can be seen as a 3-tuple consisting of a qu-
estion in natural language, an image to which it rela-
tes, and an answer. The question is first processed with

a semantic parser and turned into a sequence of neural
modules, which together produce the correct output an-
swer. However, these modular structures are manually
specified, and thus do not allow generalization or incre-
ased question variability.

In contrast with this rigid NMN approach, |An-
dreas et al.[(2016a) created an extension called dynamic
neural module network. Here the model continuously
learns to chain the neural networks and also updates
their weights so that they can be flexibly used for new
queries as well. Another solution was used by Johnson!
et al|(2017), who only defined the function vocabulary
and the general module architecture, while everything
else is learned via reinforcement learning. This model is
capable of mapping between novel words and existing
modules and outperforms other approaches in multiple
tasks.

Fig. 1: Scheme of a VQA model proposed by Johnson
et al. The program generator converts the question into
a sequence of function modules. Based on the sequence,
the execution engine assembles a neural network which
is applied on the image and produces an answer. (Adap-
ted from Johnson et al.| (2017))
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3 Conclusion

The abovementioned models can be considered
the state of the art in the field of compositional visual
reasoning. Although the performance on questions re-
garding object attributes and static spatial relations is



reaching human skills, there is still a large spectrum of
unresolved topics. One of them is reasoning over sequ-
ences of discrete images, e.g. description of interactions
between objects or motion type labelling. This task is
one of the goals of our future research: a compositional
model implementing intuitive physics, i.e. the ability to
infer dynamic features of objects and predict outcomes
of their interactions. The idea is to represent objects and
materials as a combination of key physical properties
and enable their mapping to natural language descrip-
tion. The representation itself will be trained from la-
belled image sequences of object interactions. The out-
come will upgrade the dynamic NMN model with new
skills according to cognitive processes described in hu-
man mind.
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Abstract

Present study is focused on the key mechanism in the
cognitive bias research — the ability to detect conflict
between intuition and logic. Participants answered 8
syllogisms, provided confidence for their responses,
and filled in the Need for Cognition (NFC) scale.
Confidence data showed that people process conflict
and no-conflict problems differently, i.e. they do detect
the conflict in syllogisms. Contrary to the predictions,
differences in detection ability were not related to the
NFC.

1 Introduction

Conflict between intuition and logic is one of the
central features of the cognitive bias research (Frey et
al., 2017). Conflict detection studies show that people
process problems in which intuition conflicts with logic
differently from those, in which the two are in accord
(De Neys, 2013). The difference is apparent from
prolonged response times, lower confidence, and
physiological changes. According to dual process
theories (Stanovich, 2009), conflict detection ability
depends on one’s thinking dispositions, such as the
need for cognition (NFC). Analytic people invest more
energy to the problem solution and are more likely to
detect a conflict and respond to it. So far, analytic
thinking has been shown to correlate with the ability to
detect the conflict in base-rate neglect problems
(Pennycook et al., 2015, 2014). Present study was
aimed at replicating the link between analytic thinking
disposition and the ability to detect the conflict in
different type of problem — syllogistic reasoning task.

2 Method

Participants (N = 827, age: M = 22.9; SD = 4.09, 76%
women) solved 8 syllogisms (De Neys et al., 2010),
half of which were conflict and half no-conflict, and
provided confidence for their answers. NFC scale
(Cacioppo et al., 1996) was included as a measure of
analytic thinking disposition.

3 Results

Participants who did not give any incorrect answers on
conflict syllogisms were dropped from the analysis
(Frey et al., 2017). Among biased reasoners (n = 550),
average confidence for incorrect conflict problems was
lower than for correct no-conflict problems (Tab. 1),
t(549) = 2.291, p = .022, d = 0.10. Biased reasoners
were further divided into 3 subgroups (Frey et al.,
2017) according to whether they showed lower
confidence on conflict than no-conflict syllogisms
(detection subgroup), their confidence was the same
(same subgroup), or higher on conflict problems
(reverse detection). Average confidence, size of the
detection effect, and the correlation between detection
and accuracy on conflict syllogisms are presented in
Tab. 1. NFC was correlated with accuracy on conflict
syllogisms, r(827) = .251, p < .001, and no-conflict
syllogisms, r(827) = .071, p = .041, but did not
correlate with size of the conflict detection effect (Tab.
1).

Tab. 1: Results of the conflict detection analyses

Detection Reverse Same Whole biased

subgroup detection subgroup group
Proportion of biased group (%) 141 (25.6) 126 (22.9) 283 (51.5) 550 (100)
No-conflict confidence (SD) 89.9 (12.0) 80.5(15.7) 96.3(12.8) 91.0(14.8)
Conflict confidence (SD) 75.0 (16.0) 91.9(12.6) 96.3(12.8) 89.8(16.3)
Conflict detection effect (SD) -14.9 (13.0) 11.5(9.2) - -1.19 (12.2)
Detection — accuracy r (p) -279(.001) .044 (.628) - —-.071 (.095)
Detection — NFC r (p) .021(.802)  —.049 (.583) — .022 (.604)




4 Discussion

Differences in confidence at a group level showed that
biased reasoners did detect a conflict between intuition
and logic in syllogisms. The size of the detection effect
was smaller than in other studies with different
problems (Frey et al., 2017). This may be because of
the specific characteristics of syllogisms, in which the
conflict is not as explicitly present in wording of the
task as in the base-rate problems. Specific task factors
have been shown to affect participant’s conflict
detection ability (Pennycook et al., 2012). While
analytic thinking was correlated with participant’s
accuracy on conflict syllogisms, contrary to previous
research with base-rate problems (Pennycook et al.,
2015, 2014), it was not related to the ability to detect
conflict in syllogistic reasoning tasks.
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Abstrakt

Agenty jsou jednim z efektivnich prostiedkt pro
relativné snadné modelovani individualniho chovani,
jez muzeme nalézt v mnoha oblastech od socialnich
véd az k biologickym systémum.

Clanek se vénuje problematice architektur agentd, a to
od téch reaktivnich, pfes uvazujici, socialni a hybridni
agenty az po tzv. inteligentniho agenta.

Vybird zajimavé implementace a aplikace dil¢ich
architektur, jez kratce predstavuje. Cilem je predstavit
aktualni stav poznéni v této oblasti.

1 Uvod

Pfi tvorbé systému zaloZenych na agentech, at’ uz na
jednotlivcich nebo skupinach agentt, je nutné zvolit
spravnou  architekturu  agenta pro  konkrétni
problémovou doménu.

Pojem agent se poprvé vyskytuje v odbornych ¢lancich
v 90. letech 20. stoleti, o n¢kolik let pozdéji se zacinaji
objevovat prvni specializované konference (Kubik,
2004).

Pojem agent se vyvinul z terminu aktér (angl. Actor),
coz je autonomni jednotka distribuované umélé
inteligence (Netrvalova), (Nwana, 1996). Ackoliv
neexistuje jedina definice agenta, kazdy agent ma
uréitou miru autonomie (Bellifemine a spol., 2007).
Dalsi charakteristiky agenti viz. (Kubik, 2004) ¢i
(Wooldridge, 2013).

2 Architektury

Agenty sriznymi vlastnostmi (mira autonomnosti,
modularita, socialita, cile, schopnost uceni, atd.) a
vnitini  strukturou je mozno Kklasifikovat dle tzv.
architektur. Kubik (2004) zmitiuje architektury
reaktivni (absence wvnitini reprezentace prostiedi,
rozhodovaci faze omezena na minimum ve formé
propojeni  podnét—akce bez piimého planovani),
deliberativni (uchovava si symbolickou reprezentaci
prostfedi, stavli a znalosti na jejichz zaklad¢ vytvari
svij plan), socialni (komunikuje s ostatnimi agenty ve
vys$§im programovacim jazyce) a hybridni (kombinuje
nékteré nebo vSechny aspekty vySe zminénych arch.).

Wooldridge ve své praci vénované inteligentnim
agentim v 1. vyd. knihy Multiagent Systems (1999)
déli architektury na abstraktni (Cisté reaktivni agenty —
purely reactive agents, vnimani — perception a agenty
se stavem — agents with state) a logické (zaloZeny na
logice — logic-based, reaktivni — reactive, pfedstava-
touha-zamér — belief-desire-intention (BDI) a vrstvené
— layered). V 2. vyd. knihy (2013) jiz abstraktni
architektury vyslovné nezmiruje.

Logic-based architektura stavi na tradi¢nich znalostnich
systémech, kde je prostfedi symbolicky reprezentovano
a se znalostmi je dale manipulovano. U reaktivni
architektury (viz. vyse) je planovani je dosaZeno
emergenci a interakci komponent. V ramci BDI musi
agent mit predstavu o svych moZznostech a vybrat
znich tu optimalni. Vrstvend architektura je
ekvivalentni jiz vySe zminéné hybridni.

Jisté shrnuti nabizi ¢lanek (Chin, K. O. a spol., 2014),
lze zde najit odkaz na jiny Cclanek Kklasifikujici
kognitivni architektury na symbolickou, emergentni a
hybridni.

3 Aplikace architektur

Reaktivni agenti (softboti) nasli své misto naptiklad
v komunikaénich kanalech (IRC). Znama reaktivni, tzv.
subsumpéni architektura — misto sekvence kroki
navrhuje pouziti paralelnich, pomoci pravidel potlaceni
a nahrazeni se vzajemné ovliviujicich, vrstev.
Ptikladem architektur BDI je napiiklad IRMA nebo
popularni  PRS  (Georgeff a Lansky, 1987)
aplikovaného napft. v systémech OASIS a SWARMM
(Vaughan a spol., 2002).

StéZejni oblasti zajmu vyzkumu agentovych systému se
stala socializace agentt, jejich komunikace, koordinace
a kooperace pfi dosahovani cile ma vliv na zmény
v navrhu architektury. Jazyk KQML a z ngj vychazejici
modernéjsi ACL vytvofily zaklad pro mnohé
implementace (JADE, FIPA-OS, APRIL a dalsi).
Agenty jsou také jednim zcCasto pouZzivanych
prostfedki pro vytvareni simula¢nich modelti (Macal a
North, 2014), své vyuZiti naleznou agenty také napf.
v pramyslu (Leitdo, 2009).



4 Zavér

Piedstavené architektury vytvaii uréitym zplisobem
inteligentniho agenta a kazda situace, kol nebo cil
vyZaduje pouziti takové architektury, pomoci které
bude jejich dosazeni, pokud mozno optimalni.
Architektury se vzijemné prolinaji a nelze ptesné
rozhodnout, ktera je nejlepsi, je vSak mozné, ze v
budoucnu dojde Kk objevu nové, zvladajici doménu
problémi vSech ostatnich.
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Abstract

Human-robot collaboration including close physical
human-robot interaction (pHRI) is a current trend in in-
dustry and also science. The safety guidelines prescribe
two modes of safety: (i) power and force limitation
and (ii) speed and separation monitoring. We examine
the potential of robots equipped with artificial sensitive
skin and a protective safety zone around it (peripersonal
space) to safe pHRI.

1 Introduction

The combination of words safety and robotics often in-
cites images of a machine uprising in the minds of lay-
men. Contemporary robotics, however, faces a great
deal of challenges connected to even mundane interac-
tion scenarios between robots and humans.

2 Standardization

The overall safety in physical human-robot interac-
tion (pHRI) is subject to many standards. These start
with the general machinery standards like ISO 12100}
ISO 13849, followed by specific robot standards as
ISO 10218, The speed of robotics evolution makes stan-
dardization very difficult. The newest standard in prepa-
ration [SO/TS 15066 mirrors the trend of collaborative
robotics, but still has a lot of discussion ahead before it
can become an accepted standard [Haddadinl (2015)Ja-
cobs et al.| (2018)).

3 Collaborative operation

Robots have to adhere to all the mechanical safety stan-
dards as any other industrial machinery. However, as
opposed to classical machines, robots can have complex
behavior while interacting with people.

The ISO 10218 and ISO/TS 15066 specify four
types of safe pHRI:

1. Safety-rated monitored stop

2. Hand guiding

Restricted space

Fig. 1: Robot in a monitored space.

3. Power and force limiting by inherent design or
control

4. Speed and separation monitoring

In the first two regimes, there is no simultane-
ous autonomous movement of the robot and the human
collaborator allowed: in 1), the robot will stop when-
ever the human enters the workspace; in 2), the robot
operates in a specific hand-guiding (kinesthetic teach-
ing) mode and does not execute any independent move-
ments. The other two regimes, on the other hand, con-
stitute the real challenge.

3.1 Power and force limiting

Power and force limiting allows physical contacts with
a moving robot but they need to be within human body
part specific limits on force, pressure, and energy. Ex-
ample of the safety foundation on the robot side is a
lightweight structure. The perception of collisions leads
to appropriate reactions (e.g., (Magrini et al.,2015)). A
recent survey on this post-impact interaction control is
(Haddadin et al., 2017).

3.2 Speed and separation monitoring

Speed and separation monitoring deals with pre-impact
interaction. It demands reliable estimation of distances



Fig. 2: Schematics of a receptive field that is part of the
peripersonal space of the iCub robot (Roncone et al.|
2016).

between robots and humans. Proper estimation allows
the alteration of the robots behavior in order to main-
tain the minimal separation distance between the op-
erator and the robot that cannot be crossed. How-
ever, light curtains or safety-rated scanners (e.g., Safe-
tyEYEﬂ) are very coarse (monitor 2D or 3D zones)
whereas sensor with higher resolution (e.g., cameras or
RGB-D sensors) from which also human skeleton can
be extracted are currently not safety-rated [Flacco et al.
(2015); [Nguyen et al.| (2018).

4 Artificial skins and peripersonal space

Our own research uses robots with pressure-sensitive
skins, like the iCub. These can be exploited for con-
tact detection and response but also for calibration of
the safety margin through visuo-tactile associations (see
Fig. |Z|) and (Roncone et al. 2016)). Alternatively,
the safety margin can rely on distal sensing using cam-
eras or RGB-D sensors and human skeleton extraction
by convolutional neural networks. The availability of
safety-rated human keypoint extraction or at least point
cloud detection would dramatically expand the possi-
bilities of human-robot collaboration in the speed and
separation monitoring regime.

S Conclusion
Safe pHRI is a dynamically evolving field with some

borders set by industry standards but with a vivid dis-
cussion about best practices.
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Abstrakt

Predstavime model  hipokampalnych  neurdénov
reagujucich na konkrétne miesta v prostredi
pozostavajuci z rekurentnej samoorganizujlicej sa
mapy, ktora pocita aktivitu neurébnov z casovej
postupnosti eferentnych kopii informacie o vykonanom
pohybe a zmyslovych vnemoch. Ukazeme existenciu
neurénov kodujucich retrospektivnu aj prospektivnu
trasu pohybu, €i reagujucich na okraje prostredia. Tiez
ukazeme, ze vzniknuta alocentrickd mapa moze
koédovat' navigacny ciel' a viest k jeho uspeSnému
dosiahnutiu.

1 Uvod

V hipokampalnych oblastiach CAl1 a CA3 boli
objavené neurony reagujuce na konkrétne miesta
v lokalnom prostredi (place cells, dalej PC, O’Keefe a
Nadel, 1978, Moser a spol., 2008). Aktivita PC zavisi
aj od aktualneho priestorového ciel'a (Ekstrom a spol.,
2003), zmyslovej (Cuchovej, zrakovej) informacie
(Moser a spol., 2008), ¢i agentovej minulej alebo
buducej trasy (Frank a spol., 2000). Tieto fenomény
reprodukuje na§ model.

2 Model

Jadrom modelu agenta (Obr. 1) pohybujuceho sa
v prostredi je rekurentnid samoorganizujiica sa mapa
typu MSOM (Strickert aHammer, 2005), ktorej
neurény sa nauéia reprezentovat’ rdzne Sekvencie
vstupov — postupnosti lokomoc¢nych akcii, ktoré systém
vykonal. Pokial' je Struktara prostredia taka, ze
postupnost’ akcii je mozné vykonat iba v istych
Castiach prostredia, aktivita bunick MSOM bude
korelovat’ s pritomnost'ou na tych miestach v prostredi,
kam sa je mozné takouto postupnostou dostat’.
Nejednoznacnosti mozno este zredukovat, pokial
MSOM dostava ako d’alsi vstup senzorické vnemy —
napr. pach, farbu stien, atd’. Aktivita MSOM zaroven
reprezentuje stav, na zaklade ktorého model urci
nasledujicu lokomo¢nt akciu pomocou architektiry
aktér—kritik trénovanej posiliiovanim. V zakladnej

verzii agent dostane pozitivnu odmenu za uspesny krok
vpred, negativnu za naraz do steny, a mall penalizaciu
za otaCanie na mieste, aby sme agenta motivovali
k pohybu. Model sme dalej modifikovali tak, ze
V jednom zo Styroch rohov bola umiestnena ,,potrava‘
— ak agent stupil na dané miesto, dostal vel’kti odmenu.
To, v ktorom rohu je odmena, korelovalo so
senzorickou napovedou, ktor agent wvnimal na
novopridanej vstupnej vrstve ciele/goals.

ventral striatum

dorsl triotum
actor candidate next Iacomotion actions |
function

places

| selected next Incomctlan action |

MSOM
hippocampus (CA1)
|enwronments ” goals | locomotion efferent copy
actions
entarhin Icollex nudpuusnmen

entorhinal cortex
PPA / retrosplen ial medlalPFC motor system

cortex

Obr. 1: Architektara modelu.

3 Experimenty

Agent bol umiestneny na mriezke SO Stenami
ohraniujucimi prostredie a vytvarajucimi koridory
roznych tvarov. Steny mohli byt zafarbené 4 ré6znymi
farbami a prazdne poli¢ka mohli mat’ ,,pach* (4 typy
alebo bez pachu). Agent vnimal pach poli¢ka, na
ktorom stal, a farbu stien 3 polic¢ok pred sebou (resp.
nepritomnost’ steny). V kazdom kroku mohol vykonat
jednu zo Styroch akcii: posun o poli¢ko vpred, otocenie
0 90 stupiiov dolava resp. doprava, a otoCenie o 180
stupniov. Eferentnd informacia o vykonanej akcii sa
posielala naspit’ na vstup. Agent dostaval po kazdej
vykonanej akcii odmenu tvoriacu spolu s aktivitou
MSOM trénovacie data pre architektiru aktér—kritik,
ktora vyberala nasledujicu akciu. Model sme testovali
vo viacerych prostrediach a vo viacerych verziach: (a)
na vstupe len vykonana akcia, (b) na vstupe akcia +
zmyslovy vnem, (¢) na vstupe akcia + zmyslovy vnem
+ napoveda o umiestneni odmeny.



4  Vysledky

Analyzou spravania agenta a aktivity jeho MSOM sme

zistili nasledovné:

e Aktivita buniek MSOM korelovala s poziciami
v prostredi — jedna bunka vSak mohla korelovat
S viacerymi poziciami, napr. v symetrickych
prostrediach boli bunky slepé na orienticiu a
reagovali napr. na vSetky 4 rohy alebo steny (pri
naruseni symetrie napr. roznym zafarbenim stien
sa nejednoznacnost’ reprezentacie zredukovala).

e Bunky boli citlivé nielen na poziciu, ale aj
retrospektivau trajektoriu, €ize sposob, akym sa na
poziciu agent dostal.

e V pripade tonicky aktivovanej reprezentacie ciel'a
(senzorickej napovede korelujucej s urCitym
umiestnenim odmeny) sa agent naucil cesty
k cielom a jeho vnutornd reprezentacia kodovala
trajektorie perspektivne, t. j. vzhladom na aktualny

ciel.
5 Zaver
Napriek svojej jednoduchosti model naznacujuce

mechanizmy postaCujuce na vznik buniek spravajtcich
sa ako PC. Presnej$i model navigacie by mal zahrnat
tzv. mriezkové bunky (grid cells, Fyhn a spol., 2004).
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Abstrakt

Uceni pomoci demonstrace je specifickou doménou ve
vyvoji umélé inteligence. Klicovou roli zde sehrdva
senzomotorickd koordinace a sice strojového vidéni a
feSeni inverzni kinematické tlohy. Pfedstavujeme navrh
implementace architektury pro industridlni vyuZiti de-
tekci draténého modelu jednotlivych kloubt ¢lovéka
z RGB-D senzoru za ucelem imitace a nauceni se
provadéné lidské Cinnosti. V primyslu je toto vyuZiti
vhodné pro rizikové operace jako je napiiklad svareni
nebo manipulace s chemikaliemi.

1 Uvod

Uceni pomoci demonstraceﬂ je induktivni proces uceni
na zdklad¢ interakce s clovékem. Model jako trénovaci
mnozinu pouziva vicerozmérné casové fady dané akce.
Cilem takového ucenf je jistd abstrakce modelu, aby byl
schopny ucenou akci vykonat i v ptipadé drobnych od-
chylek.

Rada robotickych tloh vyZadujicich jistou miru
generalizace vyuZiva pravé uceni pomoci demonstrace
Argall a spol.| (2009)).

Formélné Ize proces popsat jako D = {d; }, kde d;
je pravé jedna diskrétni Casovd fada trénovaci mnoZiny
pro Cas T; jako stavovy vektor prostoru RP. Pro D je pak
definovano k akci. Kazda instance demonstrace d; je
pak oznacena jako sekvence akci S. Vysledkem celého
uceni je vlastn€ klasickd asociace akci S k Casovym
faddm d; |Krishnan a spol.| (2017).

Jednotlivé instance trénovaci mnoZiny d; jsou
oznacovany jako priklady, které jsou zadany ucitelem
Sutton a G. Barto| (1998)).

Rada tloh s vysokou variabilitou vyZaduje irokou
matematickou syntézu. Vyhodou uceni pomoci demon-
strace je zjednoduSeni ucebniho procesu a interakce s
robotem |Argall a spol.|(2009).

Model si sam uréuje pofadi danych asociovanych
akci S pro rizné difve naucené instance demonstraci d;
v rdmci D,, riznych modalit. Systém se pak stavd mo-
duldrnim, kdy je akce generovédna na zdklad€ naucenych
primitiv z vidéni nebo pfirozeného jazyka Tani a spol.
(2008).

! Anglicky LfD - Learning from Demonstration

2 Metody

Navrhovany model pocitd s implementaci v Robotic
Operating System (ROS) |Quigley a spol.| (2009). V
prvni fazi je zamySlend implementace v simulétoru,
pozdéji pak na redlném robotickém rameni KUKA iiwa
7.

2.1 Experimentalni dloha

Aplikace jako takova se sklddd z demonstrace lepeni
dvou nebo vice objektd. Je zde za potieni znét pocet
objektld ve scén€, rozpoznat jednotlivé instance a je-
jich zdkladni parametry jako je barva, textura, rela-
tivni velikost atd. Clov&k (ucitel) v experimentalnim
sestaveni demonstruje robotu trajektorii naniseni lepi-
dla a akci komentuje, upozoriiuje napiiklad na mista,
kde je potieba lepidlo nanéaSet ve vice vrstvach. Dile
v prirozeném jazyce definuje, jaky objekt je kam
prilepeny.

Obr. 1: Robotické rameno KUKA iiwa 7 v simuléatoru
kopiruje trajektorii (riZzovd) vaci ground truth (bild) v
simulatoru Movelt.




2.2 Dratény model

Akvizice dat z RGB-D senzoru je zabezpecena pres za-
budovany balik pfenosu dat ze zatizeni Kinect pro ROS.
Tento balicek publikuje RGB a D kanal zvlasi o frek-
venci f; = 30H z.

V kooperaci s C++ knihovnami OpenNI 2 a NiTE
1.53 extrahujeme driatény model clovéka. V prvnim
kroku se v redlném Case segmentuje uZivatel. Jednd se
o predtrénovany model, jenZ je ovSem nachylny na situ-
aci, kdy je clovék prilis blizko senzoru (; 80 cm) a nebo
je v okluzi s dal$im uzivatelem nebo jinym objektem.

Obr. 2: Ukdzka mapovéni kloubt ¢lovéka na dratény
model v prostiedi RViz
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3 Zavér

Prakticky vSechny ulohy v robotice lze vyfeSit ana-
Iyticky. Pfistup zahrnujici principy kompozicionality
a ukotveni generalizovanych poznatk v§ak umoZziiuje
resit napriklad zadan{ dlohy v pfirozeném jazyce a nebo
se ucit podle demonstrace ¢lovékem. Zminovanid me-
todologie sméfuje k implementaci na redlném robo-
tovi KUKA iiwa 7 v lepici dloze. Siroké vyuziti Ize
diky své univerzalité spatfovat zejména v clovéku ne-
bezpecnych tdlohdch - prace s chemikdliemi, svéfeni,
ve vysoce hluéném prostfedi apod. Uceni pomoci de-
monstrace predstavuje platnou alternativu k tradi¢nim
piistupim. a roz§ifuje mozné aplikace v robotice.
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za pomoci jazyka pro primyslovou robotiku.
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Abstrakt

Neurénové siete (NS) sa v sticasnosti daji povaZovat
za najuspesnejsi pristup v strojovom uceni. VicSina
modelov zaloZenych na NS vsak potrebuje pre dosia-
hnutie dobrej dspeSnosti velké mnoZstvo trénovacich
prikladov. V prispevku predstavujeme novy model
NS, navrhnuty pre problém rychleho ucenia, pomocou
ktorého vieme sief naudif klasifikovat obrazky do tried
na zdklade malého mnoZstva prikladov.

1 Rychle ucenie

Pod pojmom rychle ucenie (anglicky few-shot lear-
ning) rozumieme situdciu, ked md algoritmus k dis-
pozicii iba malé mnozstvo prikladov na naucenie sa
urcitej klasifika¢nej tlohy. Pracujeme s predpokladom,
7e ak vie NS ur¢if sémantickd podobnost aj medzi
kategériami s ktorymi sa nestretla v priebehu ucenia,
mdZeme tito informéciu vyuZif na klasifikdciu. Na
tomto principe si zaloZené napr. Siamské neurénové
siete (SS) (Koch a spol., 2015), Prototypické siete (PS)
(Snell a spol., 2017), Relacné siete (RS) (Sung a spol.,
2017) alebo velmi komplexny SNAIL model (Mishra a
spol., 2017). N4s model je zaloZeny na poznatkoch zo
Siamskych a Prototypickych sieti a je konceptudlne po-
dobny Rela¢nym sietam.

2 Kategorické Siamské siete

N&s model sme nazvali Kategorické Siamské siete
(KSS) nakol'ko sa ucia priamo kategorizovai vstupné
obrazky do C' kategérii. NaSou hypotézou je, Ze ak
spravime kategorizatné rozhodnutie priamo sucastou
uCenia, vylep$ime klasifikatnd presnost Siamskych
sieti, a ak nahradime arbitrarnu funkciu vzdiale-
nosti takou, ktord je parametrizovand NS, dosiahneme
zlepSenie oproti Prototypickym sietam.

Architektira KSS sa sklad4d z dvoch Casti (Obr. 1).
Prvou je embedding siet fy, ktord transformuje vstupné
obrazky do vysoko rozmerného embedding pries-
toru. Druhou cCasfou je klasifikatnd sief g, kto-
rej vstupom su spojené embedding vektory klasifiko-
vaného obrazka a prikladu pre jednu z moZnych ka-
tegoérii, do ktorych moézeme dany obrazok klasifiko-
vat. Vystupny neurén g, indikuje sémantickd podob-

nosf medzi dvoma vstupmi. Pri klasifikdcii prikladu ¢
pouzivame klasifikacni procediru zobrazenu na Obr. 2.
Trénovaciu procediru uvddzame v Algoritme 1.

Algorithm 1 Algoritmus trénovania KSS.

Nahodne rozdelime triedy v datasete do trénovacej
podmnoziny Dy, ina testovacej podmnoziny Dyegy
RandSel(M,n, E) vyberie n prvkov z mnoziny M
vyli¢enim prvkov z mnoz. E
for episode = 1 to i do
V «— RandSel(Diyain, w)
for k € V do
Sk +— RandSel(k, s)
Qi +— RandSel(k,q, Sk)
end for
for £ in V do
for (Z,9) € Q) do
Y5 (%, Sk) podla rovnice 1
N o e~ Yk (2,SK)
p(j = k|z) = W
J — J + o= (=log p(§ = k|2))
end for
end for
podla J aktualizujeme véhy fy a g, pomocou al-
goritmu spitného Sirenia chyby(Rumelhart a spol.,
1986)
end for

Vystup nasho modelu moZeme definovat ako

. 1 .
Yi (2, Sk) = S > gulcat(fo(@), fo(xi))), (1)
k z; €Sk
kde Yi(2,St) je vistup a cat(fo(#), fa(x:)) je kon-
katenécia embedding vektorov pre obrdzok, ¢o chceme
klasifikovat a prikladu pre jednu z tried.

3 Experimenty a vysledky

Kategorické Siamské siete sme testovali na Omniglot
datasete (Lake a spol., 2011), ktory obsahuje 1623 ka-
tegérii rucne pisanych znakov po 20 prikladov. Ka-
tegérie sme ndhodne rozdelili na 1200 trénovacich a
423 testovacich kategérii. Kazdy obrdzok sme zmenSili
na 28x28 pixelov a zrotovali o 90 stupiiov, ¢im sme
rozsirili trénovaci aj testovaci dataset na 4800 a 1692
tried. Parametre trénovania uvddzame v Tab. 1.
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Obr. 1: Architektira Siamského Klasifikatora (SK).
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Obr. 2: Schéma trénovacej epizdédy KSS.

Embedding sief fy sa skladala z 5 konvolu¢nych
vrstiev (LeCun a spol., 1989) s filtrami 3x3. Prvé dve
konvoluéné vrstvy mali 64 neurénov a posledné tri
128. Klasifikatnd siet g,, mali 4 konvolu¢né vrstvy s
128 neurénmi, plne prepojend vrstvu s 512 neurénmi a
vystupnd vrstvu s jednym neurénom. V oboch siefach
sa za kaZzdou konvolu¢nou vrstvou nachddzala Batch
normalization (Ioffe a Szegedy, 2015). NaSa archi-
tektira tieZ obsahuje rezidudlne spojenia (He a spol.,
2016). V niektorych konvoluénych vrstvach sme pouzili
stride o vel'kosti 2 na zniZenie dimenzionality vystupu.

Epiz6dy obsahovali 5 alebo 20 kategérii (way) a 1
alebo 5 prikladov na kategdriu (shot). Pocet trénovacich
vstupov na jednu kategoriu bol 5 v pripade 20-way, resp.
19 a 15 pri 5-way. V Tab. 2 porovnavame KSS so state-
of-the-art modelmi rychleho ucenia.

Parameter Hodnota

Trénovacie epizdy 30000

Aktivacnd funkcia ReLU

Rychlost ucenia o 0.0005

Annealing a = 0.5« 5x po 2000 ep.
Inicializacia vah Xavier (Glorot a Bengio, 2010)
Optimalizatnd metéda Adam (Kingma a Ba, 2014)

Tab. 1: Parametre trénovania KSS.
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Obr. 3: Priklady obrazkov z Omniglot datasetu (Koch a spol.,
2015).

4 Zaver

Z vysledkov vyplyva, Ze KSS majui vyssSiu katego-
rizaénd presnost ako Siamské a Prototypické siete, &im
sa potvrdili nase dve hypotézy. N4§ model ma vel'mi po-
dobnii klasifika¢ni presnost ako state-of-the-art modely
RS a SNAIL v 20-way 1-shot experimente, ale nie v os-
tatnych.

Predpokladame, Ze ak by sme naS model trénovali
viac epizdd, dspesnost by mohla prekonaf porovndvané
modely, ¢o planujeme overif v d al§ich experimentoch.
TaktieZz pldnujeme overif Uspes$nost ndsho modelu na
tazSom datasete, napr. na minilmageNet.

5-way 20-way

Model

1-shot 5-shot 1-shot 5-shot
SS 97.3% 98.4% 88.2% 97%
PS 97.4% 99.3% 96% 98.9%
RS 99.6% 99.8% 97.6% 99.1%
SNAIL 98.96% 99.75% 97.64% 99.36%
KSS 98.79% 99.57% 97.96% 99.28%

Tab. 2: Klasifikalné tspesnost KSS na Omniglot datasete
v porovnani so state-of-the-art modelmi rychleho ucenia.
Way indikuje pocet kategérii v jednej epizdde testovania a
trénovania. Shot indikuje pocet prikladov.
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