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Abstract

Humanity has been dreaming of robots since the ancient times. Historically, robots — originally called automata — have been
the products of technology and faith. The relationship between robots and religion has disappeared in the last two centuries,
as science and religion parted ways, and have typically been seen in opposition. Nowadays, as robots and Al are going to
spread in human society, new possibilities and new ethical challenges are on the horizon. In this paper, we summarise the
state of the art in robotics and religion, and propose a taxonomy for robot morphology that takes into account the factor of
religion. The taxonomy encompasses the novel concept of ‘theomorphic robots’, referred to robots that carry the shape of
something divine.
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Through history, religion has moved between different steps
of technology. The oral tradition of the beginnings turned into
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writing; from handwriting to printing books. The invention
of printing press had an important impact, for instance, on
the diffusion of the Bible and at the same time on the strict
control of the content by the Catholic Church. Even icons
followed the same evolution—from painted to printed: the
industrialised iconography may lower the spiritual level of
the art, because of the lack of human dedication, although it
facilitates diffusion. A controversy of this kind arose about
the Saint-Sulpice style [1] stained glasses. The advent of
mass communication brought the questioning whether a rit-
ual has the validity if attended by phone or by television.
The common thought that at each technological leap, reli-
gious authorities are typically cautious, being servant of the
tradition and of the status quo, is not always true [2]. The
Catholic Church also historically revised its own model in
order to face different contexts [3].
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Robotics in religion may be intended as a novel step in
these regards, whose consequences have still to be clarified.
Despite the strict separation between religion and science,
the rise of robotics and Al is raising new questions that also
involve religion. With the advent of various kinds of new
technologies, human societies will be increasingly designed
and constructed with their dependence upon what these tech-
nologies can achieve. While technology changes the way
people practice religion [4], and possibly enhance spiritual-
ity [5] it could also be argued that technology may transform
concepts of religion, myth and spirituality [6]. In this paper
we begin to shed light on this matter.

1.1 Robotics and Social Relevance

As robots are expected to fulfil a role of support in human
life, appearance of robots is a matter of critical importance
to facilitate interaction with people [7]. Task role of robots in
human society is also related to anthropomorphism regarding
acceptance from the users [8].

Moreover, several studies have shown that the cultural
background affects the attribution of some form of personal-
ity to robots [9], as well as the degree of anthropomorphism
and expectations and preferences about their role in the soci-
ety [10]. Numerous previous studies, such as [11-14] in
robotics focused on the acceptance of robots depending on
background culture of the users, however bypassing the reli-
gious factor.

Conversely, the root of the different attitude across differ-
ent countries and cultures towards robots comes also from
the religious background [15]. With the due differences and
traits in common among religions, robots have historically
been cultured objects, the products of technology together
with faith [16].

Religion is a topic that should not be overlooked in
robotics. In the past, a complex array of deities and divine
creatures served as models of human behaviour for common-
ers and elite [17], and even nowadays religions shape the
societies our our world. Christianity and Islam are the two
most widespread religions (respectively, 31.5% and 23.2%)
[18].

At the same, religion is socially important as numerous
studies reported the evidence of an association between reli-
gion and physical [ 19] and mental [20] health and well-being.
Elderly people could benefit from daily conversation with
an artificial personality rather than being alone and lonely
[6]; however, their interaction with robots is a very sensitive
matter regarding their acceptance, as they often experience
difficulty in the use of technological devices [21] such as
mobile phones. Even recent surveys [22] highlighted that
the positive view of robots decreases with age, with the due
culture-wise differences. Therefore, the process of design of
social robots is a factor of critical importance to ensure accep-
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tance in particular with certain types of users, and the use of
religion may be a key to achieve acceptance. In fact, since
religious objects are commonly familiar to elderly people,
they may not feel distress in the interaction with a robot that
is related to his/her own religious background.

1.2 Anthropology

In anthropology, robots and religion have been discussed.
Mclntyre [23] discussed about the relationship between the
concept of robot and ‘Romantic Transcendence’. Foerst [24]
discussed two distinct anthropologies—Christian and sci-
entific—and how building humanoid robots can stimulate
to think about the concept of personhood. Higgins [25]
associated gods and monsters as both within the Uncanny
Valley. Vidal [26] made a comparison between human-robot
interaction (HRI) and human—god interaction (HGI), given
empirical studies on rituals in Hinduism. Durkheim [27]
stated that gods are also a projection of humans, made to
mirror our social values and keep them in order to survive as
a society.

A final glance to the present and future: as evident in
many science fiction stories [28] and interaction with current
humanoid robots [29], humans’ relations with the artificial
intelligence and robotic technology manifest a certain kind
of holiness. Similar to the divine power, which awes, shocks
and frightens and at the same fascinates with the promise
of salvation, robot technology in people’s minds threatens
through dehumanisation, transhumanism and even extinction
of human race, while at the same time fascinates through the
promise of a longer or eternal life [28]. This relationship may
even reach the point in which a superhuman intelligence is
worshipped by humans, in a similar way to the so called
“Cargo Cults” happened after World War II, when indige-
nous peoples from isolated Pacific islands came into touch
with US army and later developed a cult for their inexplica-
ble technology [30]. Asimov instead imagined a scenario in
which robots perform their job just in the name of a deity and
of its (robotic) prophet rather than by obeying the three laws
for the benefit of the humans [31].

In conclusion, throughout the ages and the cultures, robots
always raised questions on divine creation and whether it can
be replicated by humans, and we can take inspiration from
the past to face today’s world challenges [16].

1.3 Angelology and Embodiment

Robots and religion as synthesis of the two extremes can be
better understood by looking at the field of Angelology. For
centuries, theologists and philosophers, across various reli-
gions, spent effortin the study of angels. Angelology enquires
about the existence and the nature of angels, considered as
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Fig. 1 Concept of robot as opposed to angel (a) and within dehumanisation (b). Based on Haslam’s work, we marked with “+” and “—" the capacities

that a God, an animal and a robot respectively feature or miss, compared to a human, and with “="in case of capacities in common

“soul without body” [32]. This study has the further effect of
shedding light on human nature.

Humanoid robotics then could be considered specular, as
it is the study of “body without soul” and it leads to a deeper
understanding of the human nature, especially thanks to the
realisation of androids and the Uncanny Valley hypothesis
questioning on human specificity.

At the same time, building robots and developing Al make
us understand the complexity of the creation and the impli-
cations of embodiment. We can make a step further: connect
the two extremes (Fig. 1a), by embodying the divine by using
robots, or projecting divine essence into a machine. The result
can lead to an even deeper understanding of humans and their
soul/body duality.

An important contribution to the concept of human nature
and humanoids has been given by Haslam [33]. He proposed
an integrated theory on dehumanisation, involving the denial
of two different types of humanness: characteristics than are
uniquely human (UH) and those that constitute human nature
(HN). This results in two corresponding forms of dehuman-
isation: “animalistic” and “mechanistic”.

A human deprived of his UH would be perceived as irra-
tional, driven by instincts, as an animal, and considered as
“subhuman”; while a human without HN would be rather a
cold, rigid “nonhuman”: an automata driven by causes rather
than real intentions. This latter is a common depiction of
robots. This depiction can intended also in positive sense, as
by the XIX Century German poet Von Kleist, who identified
the human deprived of intentions and self-consciousness, and
God, as of the same essence of perfection [23]. However, the
nonhuman generally does not have positive connotations.

In Haslam’s subsequent work [34], his theory was con-
firmed by data collected from people from three different
cultures (Australia, China and Italy). The concept of superhu-
man was also introduced for comparison. Results showed that
supernatural beings were seen as having superior cognitive
and perceptual capacities compared to humans, while robots

are seen as lacking emotions and desires. Results regarding
perception and intentions are summarised in the trichotomy
in Fig. 1b. In that experiment, robots were evaluated consid-
erably worse than animals.

Similarly to what we suggested for Angelology, we pose
a new question: what happens if we project some divine
essence from the superhuman to the robot (dashed arrow
in the figure). We hypothesise that it might be possible to
improve robots impression and their interaction by project-
ing some qualities attributed to a deity, hence realising a
“super-nonhuman”.

1.4 About This Paper

The material realisation of the dashed arrows in Fig. 1 is what
we will call “theomorphic robots”. Theomorphic is a word
that derives from Greek: god (theo) + shape (morphé). The
word implies that the robot is shaped in a way to resemble
something divine, as opposed, for instance, to anthropomor-
phic (shape of human) or zoomorphic (shape of animal).
Arguing about the shape of a god in a robot may seem
ambiguous; however we intend the meaning of theomorphic
as a robot which is designed with a shape, and carries the
identity, of something supernatural. Any representation of a
deity, a mythical creature or a sacred object belongs to this
category. We will go deep into the discussion of what this
category of robots implies.

This manuscript aims to be the reference review paper for
the topic of religion and robotics, and adds the theoretical
contributions of a taxonomy for robot design and the novel
concept of theomorphic robots. The theories we discuss are
a further development of the contents introduced in our pre-
vious works [35, 36].

In the introduction, we presented different point of views
regarding this topic. The rest of the paper is organized as
follows: in Sect. 2 we make an overview, religion by religion,
of the history of the involvement of technology and robotics;
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in Sect. 3 we categorise the state of the art of automation in
religion; in Sect. 4 we illustrate the taxonomies; in Sect. 5 we
offer concrete design guidelines for theomorphic robots; in
Sect. 6 we present two prototypes and the following ethical
discussion. Section 7 is the conclusion.

2 Religion-Wise Historical Relations With
Robotics

In this section, we will see a survey of the different views of
robots and more generically technology among world reli-
gions.

2.1 Ancient Greece

Humanity has always been dreaming of robots, since the time
of Ancient Greece and its mythology. In the Iliad for exam-
ple, Hephaestus, the god of metalworking, created artificial
servants. These kind of objects were made by the gods to
serve the gods. Their divine essence is however combined to
a degree of human-likeness, as the humankind is also made
in a divine image [16]. In the myth of Pygmalion instead, the
protagonist made a statue of a woman and fell in love with it,
then Aphrodite gave life to it, naming it Galatea [37]. In each
of these cases, robots played the role of mirror of humans.
Another myth is the one of Talos, a legendary bronze giant. It
was commissioned by Zeus and built by Daidalos and Hep-
haestus to protect Crete.

Some of these ideas could be concretely realised in the
form of automata. An automaton is defined as a “mechanical
model of a living being”. The purpose of automata con-
sisted in their ability to surprise and amuse [38]. The book
Automatopoeica by Philo of Byzantium which described the
construction of automata, has unfortunately been lost. How-
ever, we still have some remaining knowledge. Remarkable
examples of automata of the past were statues that spoke
and made gestures, actuated by priests [39]; the 4.5 metres
mechanical tall statue in Alexandria resembling the goddess
Isis; and the works made by Hero of Alexandria. Hero used
the concept of wonder to add an intellectual component to
the utility of mechanics, to relate such mechanical expertise
to divine intelligence [40]. Hero’s concept of “useful won-
der” is applicable to modern robots too, and he was the first
to even deal with the concept of suspension of disbelief and
Wizard-of-Oz, defining in his work Automaton-construction
a maximum size for the automatic theatres and suggesting
how to hide the mechanics, in order that the audience does not
suspect that there is a person inside pulling the strings [40].
Among his works, it is worth remembering the fire-blazing
altar to Dionysus, and the sitting and standing statue of the
goddess Nysa, as examples of automaton applied to religion,
or more correctly, to mythology. Hero goes even deeper in
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these applications, describing devices which are explicitly
stated to be for use in religious practices in temples [40].
Although not classifiable as automata, from the writings
of Herodotus [41] we also know about puppets moved by
strings being used in religious festivals [42]. The tradition
of using puppets was probably imported from Egypt, where
for instance, the dog-headed god Anubis was represented by
using moving jaws, and later was exported to Rome [43].

2.2 Christianity

Christianity is typically seen as keeping an opposing stance
towards technology. However, this has not been always the
case. Among automata made in the Middle Ages, besides
wealthy people, the main patron of automata was the Catholic
Church [44]. The goal was to amaze and delight, by using
movements that appeared impossible could only be explained
by magic. By the line between religion and magic, the Church
kept spreading faith through the power to astonish, making
use of an “enchantment of technology” [45] that was effective
for that time. From a design point of view, this was achieved
by having the robotic element hidden: showing lifelikeness of
automata and the impossibility of distinguishing them from
the object of inspiration. Though the Middle Ages and later,
mechanical angels and fire-breathing devils were designed.
Automata brought to life biblical passages, such as in the
automaton crucifixion scene, from ca. 1700, made of wood
and in which the figures move [16].

One of the early modern examples of mechanisation of
faith is the clockwork monk, built for Philip II of Spain in the
XVI Century [46]. Iconographic indications of the monk’s
appearance suggested that the identity is of San Diego. Its
mechanism concealed underneath the wooden body enabled
the monk to pray and kiss a rosary among other simple move-
ments. It is speculated that the monk was a votive offering,
in the sense that God himself was the intended audience,
because no one else could see the concealed mechanism [47].
A similar figure, believed to also represent a saint, featured
comparable head, mouth and eye movement, and was 41 cm
tall [48].

Since the 18th Century, robots have associated less with
faith and magical symbolism, and more with efficiency, as
the power of creation has shifted from gods to humans. Fur-
thermore, different perception of robots, due to a change of
the definition of aliveness between the 16th century, the time
of the mechanical monk, with nowadays, make the enchant-
ment of technology less effective, and mark a difference in
the suspension of disbelief [47].

2.3 Islam

The most important issue in Islam with robotics is about
iconoclasm: the anti-iconic doctrine of prohibition of depic-
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tion of symbols and religion icons. According to it, depiction
of living beings, either animal or human, has been avoided,
especially in sacred spaces, as depicting an image of a liv-
ing being would be considered same as adopting the role of
creator, which is reserved for only God [49].

From Sahih al-Bukhari 7557: Allah’s Messenger said,
“The painter of these pictures will be punished on the Day of
Resurrection, and it will be said to them, ‘Make alive what
you have created.””.

From Sahih al-Bukhari 3225: T heard Allah’s Messenger
saying; “Angels (of Mercy) do not enter a house wherein there
is a dog or a picture of a living creature (a human being or
an animal)”.

Therefore, iconoclasm should be considered as a potential
problem and definitely as an influencing factor on the attitude
of people of Islamic countries towards especially humanoid
robots. In the Middle East, where society rules and state laws
are often blended with religious beliefs, the understanding
of cultural norms of the country is particularly necessary for
ensuring technology acceptance [50, 51].

Iconoclasm, however, is not necessarily a common issue
to all the Islamic world. For instance in India, one the largest
Islamic countries by population, where the Sufi orders were
strong and presence of magic/superstition is documented
[52], the way to intend Islam has been different from the
Middle East. This can be seen in the Indian subcontinent
regarding theology (see the mystical symbolism of the traits
of the human face [53]) and the construction of automata, of
which one famous example is the tiger of Tipu Sultan [54].

Recently, a debate has been raised as in Saudi Arabia,
the android Sophia has been granted citizenship, questioning
about the comparison with human females in their obligations
in Islam. The nature of Islamic faith, which requires rituals
to be performed on daily basis (prayers), on yearly basis
(Ramadan) and once in a lifetime (pilgrimage to Mecca), also
raises questions about the physical presence in a ritual. For
those who are physically impaired and cannot perform such
rituals, a robot could definitely be of help. The degree how
of how much delegation to a robot will be allowed remains
an open question.

Nevertheless, the recently developed android IbnSina [55]
received a relevant share of media attention, and interacted
with thousands of visitors in fairs around the Middle East.

2.4 Hinduism

Even before the aforementioned cultures, in the Vedic civ-
ilization (ancient India) there are references of advanced
technology in ancient texts such as Bhagavata Purana and
Ramayana. In fact, the Sanskrit term Yantra may be translated
as machine or, perhaps, robot. Particularly, in Yoga Vasishta
[56] it is mentioned that an Asura named Sambarasura cre-
ated three robots: Dama, Vyala and Kata, which are described

as war machines without sentiments that were employed to
defeat the Adityas. Similarly, in the Mahabharata [57] there is
areference of a gigantic human-like machine named Kumb-
hakarna who was employed by Ravana in its war against
Rama.

Puppet shows were also a tool to convey stories regarding
Hindu gods and Puranic legends [43] and promote Hinduism.

Nowadays, in modern India initial efforts are being car-
ried out to include automatisation and robotics as means
of Hinduism cultural diffusion, such as Ganapati Bappachi
Robotic Aarti [58] developed by Robolab Technologies or
the animatronics show displayed in Akshardam in honour to
Swaminarayan. Grimaud [59] investigated in the processes
of mechanisation used for Hindu rituals, and performed a
social experiment with a robotic version of the elephant-
headed god Ganesha, which was teleoperated not only by
the experimenters but also by some believers, who experi-
enced the impersonation of the god.

Hinduism conceives God as a multiplicity and accepts
different ways of worship. We argue that this inclusive nature
of Hinduism (also regarding other religions) may help in the
acceptance of automatisation for the repetition of rituals.

2.5 Judaism

The most interesting story about Jewish folklore and robotics
revolves around the golem, a man-made creature built from
clay or mud. The earliest stories mention only its inability
to speak. Eleazar ben Judah in the twelfth century described
how to create a golem. Judah Loew ben Bezalel, in the six-
teenth century, reportedly created a golem which went out of
control and had to be destroyed. This story, an example of
hubris in the arrogance of man in moulding a living creature,
can possibly be the origin of the fear of man-made creatures
also later known as “Frankenstein complex” or “Frankenstein
syndrome” [60].

Idel [61] explored the historical and intellectual frame-
works in the Jewish traditions concerning the golem. Accord-
ing to Foerst, the act of golem building is itself a prayer, as
it desconstructs the mystery of what it means to be human.
The matter of embodiment, which is common to religion as
well as robotics, is discussed in [29].

In Jewish Orthodoxy, the relationship with technology is
particularly interesting. Woodruff et al. [62] describe a study
involving Orthodox families while using a wide range of
objects that automatise the tasks.

Sabbath is the day of rest in Judaism: from the sunset of
Friday to the sunset of Saturday, for Jews it is the time to
rest, mirroring God’s creation of the world for 6 days, leav-
ing the last one for rest. During this time, not only working is
prohibited by strict observance, but also a long list of activi-
ties, such as lighting a fire. In the modern interpretation, this
corresponds to prohibiting switching an electrical device on
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and off. This fact caused the flourishing of home automation
systems for the Sabbath. They enable to perform activities in
advance before the Sabbath begins. Some of the timers regu-
lating forbidden activities reportedly proved to be useful for
the entire week.

Overall, automation can be intended as a spiritual support.
It does not only circumvent the prohibition of work: it also
relieves from the burden of any activities, freeing up people’s
mind, enhances the Sabbath experience, and teaches to accept
God’s will even when the automation has some failures [62].
Automation may also be seen as a modern extension of using
human slaves to perform forbidden activities [63].

2.6 Eastern Religions

East Asia has been characterised by the influence of waves of
spirituality often originating from India, and by common ide-
als [64]. In Asian countries it is possible to encounter many
different shades of people’s religion, as Confucianism, Bud-
dhism, Taoism and Shinto are not reciprocally exclusive, and
influenced each other in different ways in different countries.
Among them, some common lines can be found.

In particular, the dualism of mind and body compared
to monotheist religions led to different conclusions and
approach in the research in robotics [15]. Within Buddhism,
the most important contribution is by Mori [65], according
to whom, “robots have the Buddha-nature within them” and
“the potential for attaining Buddhahood”. Mori’s words shed
light on Japan’s unique relationship with the inanimate: stat-
ing that robots deserve from us the same compassion we
offer to all living beings, and that humanoid robots reflect
the essence of Buddhahood, which is compassion.

Historically, in southern China and Sri Lanka, Buddhism
was spread also through the use of shadow puppets [66] and
images of gods and goddesses moving hands. China has a
long tradition of shadow puppets, which have also been used
to bring back alive the spirit of the dead on a shadow screen
[43]. Tradition spread from China to Korea, where puppets
were thought to come in god’s image, and were used in Yeon-
dung and Palkwan festivals for special occasions, such as the
commemoration of Buddha’s birthday, and as idols for ances-
tral worship [43].

In Shinto, the emphasis on nature worship leads to the
belief that inanimate things are sacred objects at its core.
One possible explanation [67] lies in the Confucian animistic
conception of religion, that ascribes souls to all living and
non-living objects.

The particular case of Japan is important because of the
tradition of Karakuri puppets [68], ancestors of modern
humanoids. These puppets have been introduced in temples
and shrines since the Muromachi period, which starts in the
14" Century. This may have pushed Japan to a world leading
position in the development of humanoids, combined to the
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lack of the Frankenstein complex and to the ancient roots of
anthropomorphism, already present in the twelfth century in
the animals depicted in the Choju-jinbutsu-giga scrolls [69].

Nowadays in Japan, there are a few cases of auto-
mated technology for death. The humanoid Pepper has been
used by the company Nissei Eco for funerals [70], while
the Automatic Conveyor-belt Columbarium [71] manages
gravesite spaces combining physical and digital remains of
the deceased.

3 State of the Art of Automation in Religion

Related works in this field are relatively scarce. We illustrate
the state of the art, to our best knowledge, in Fig. 2, parting
them following two criteria:

e Theomorphic versus non-theomorphic.
e For religious use versus for other uses.

Examples are reported group by group as follows:

(A) Inthe figure, in the bottom left-hand side we reported a
few social robots that are not related to religion in any
sense, but that will be mentioned later in the description
of the taxonomy, and we keep them for comparison.
Geminoid-F [72], KOBIAN-R [73], Himawari [74] and
Aibo [75].

(B) In the left-hand side, across the two categories of use
we place two examples of automation: the x 10 timer
for Jewish Sabbath [76], and the android Ibn-Sina [55].
Both of them are tools that can be used for a religious
purpose as well as for non religious one. Timers are
a supporting technology for Jewish Sabbath, but they
can also be used in other normal days. The android
IbnSina is inspired to the historical person, who has
been an important scientist and philosopher during
Islamic Golden Age. The robot’s teaching can respec-
tively span from scientific to theological.

(C) In this group in the top left, we placed icons the state
of the art of robots recently made for religious use.
BlessU-2 [77] is a humanoid made in Germany to mark
500 years since the Protestant Reformation. It delivers
various blessings in eight languages. Xi’aner [78] is a
“60-cm tall robot which resembles a cartoon-like novice
monk in yellow robes with a shaven head, holding a
touch screen on his chest. It can hold a conversation
by answering about 20 simple questions about Bud-
dhism and daily life, listed on his screen, and performs
some motions on its wheels.” It has been built to spread
Buddhism in China. In the third picture, a robotic arm
is performing a ritual for Ganesha [58]. In the second
row, the Prayer Companion [79], a device developed for
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For religious use

4

e

For other uses

Non-theomorphic

Theomorphic

Fig.2 State of the art of robots, automation and technological devices involved with religion

D)

2

(F)

supporting the spiritual activity of a group of cloistered
Christian nuns. The humanoid Pepper [70] is currently
being used in funerals. The Automatic Conveyor-belt
Columbarium [71] automatises gravesite spaces. Vel-
dan [80] is a readaptation of the Robotis Bioloid robot
kit to the use as an Islamic prayer instruction device.
The information about it on the web is scarce.

This group stands in between theomorphic and non-
theomorphic categories. This is because the potential
perceived sacredness is partial. This is the case of any
Christian electronic rosary, and of an electronic Quran,
which carry a sacred message (and in some cases sym-
bols), while being just technological products.
Automata and actuated representations of the divine
through sacred art are theomorphic and made for reli-
gious use. The group includes the altar to Dionysus,
the devil automaton [81] made in Italy in the fifteenth
to sixteenth century, the automaton crucifixion scene
made in France in the eighteenth century, and actuated
statues used in Catholic processions. The mechanical
monk [47] and the mechanical saint [48] are also made
as a work of sacred art, although what they portrait,
however, is not a deity but just a holy person. The goal
of all these works was/is to amaze the believers.

The theomorphic robot SanTO (Sanctified Theomor-
phic Operator) [82] stands in between the two cate-
gories of use because it is not only a praying tool, but

also a companion that can be useful for elderly persons’
well-being.
DarumaTO-2 (Daruma Theomorphic Operator), while
representing a talisman of Buddhism and Shinto, has
only an application in healthcare and it does not serve
for praying.

(&)

The top/bottom distinction about the use is pretty much
self-explicatory. Certain design paradigms may have to be
followed in order to develop a technological device for
religious use, as suggested in [83] (“mindfulness”, “watch-
fulness”, and “embeddedness”) and in [79] (“openness” and
“specificity”).

‘We want to put more emphasis on the left/right distinction:
in group C are robots for religion, and they are not “intrinsi-
cally religious” objects, such in groups E, F and G. The main
factor causing this distinction is their appearance inspired to
sacred art and existing cult objects or entities. Sacred art is
the term used to indicate art which has have as its theme a
sacred subject. Sacred art is defined as artistic imagery with
religious inspiration and motifs. It also serves to render the
truths expressed in the Holy Scriptures more understandable.
Sacred art, however, is not only limited to this role, as the art
itself is inherently sacred [84]. Through it, a work of art is
a metaphor which can somehow convey the presence of the
divine.

Through art techniques and tricks like size, optical illu-
sions and the golden ratio, art can stimulate the senses of
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a believer, conveying a divine feeling. One example that
involves all these techniques is the frescos on the ceiling of
important Catholic churches, which offer an image of “roofs
of heaven”. This effect is of course subjective, as sacred
imagery are inherently sacred to different degrees accord-
ing to different people; however, art itself can be though as
a technical activity that produces an enchantment (the “tech-
nology of enchantment” defined in [45]) that may provoke,
unsettle or dazzle the spectator.

Common points exist across all religions, where works
of art can be found. Through all Asia, art took very different
aesthetic forms to express the perfection of the absolute [64].
In Christianity, sacred art is considered dedicated to the rit-
ual service and in Catholicism it has been formalised in the
Council of Trent [85]; besides the teaching of moral and spir-
itual values, the art itself is the experience, as contemplating a
beautiful work of art gives a foretaste of contemplating God,
who is beauty [86]. The golden ratio has also been intensively
used in the Renaissance in many paintings of religious impor-
tance. Even through iconoclasm and the lack of depiction of
humans it is still possible to encounter the sacred: in Islam,
all is clarity and light, and the artist just makes apparent the
beauty of all things that come from God (in accordance with
the Quran stating that God is beautiful and He loves beauty)
[84].

Adding the robotic component to sacred art, or the other
way round, designing robots inspired to sacred art, is a chal-
lenge that can be taken, as it has its foundations in automata,
featuring a combination of divine intervention and theatre,
both partners of religion [47].

4 Taxonomies of the Divine and Robots

In order to define the exact meaning of theomorphic robot,
we have to have a clearer vision of how humanity represents
the divine and how we represent robots.

4.1 Definitions

Before stating, we clarify the terminology related to reli-
gion used in the rest of the paper, highlighting the different
nuances.

e Divine: related to God or a deity, or having a God-like
essence and being considered superior. Not strictly refer-
ring to the God himself. A divine entity is defined as aliving
being or an object who has a connection with a deity, be
a messenger of the deity, or be possessed by it, or carry a
divine essence.

e Sacred: belonging to a separate world, related to God or a
deity. Typically used in contrast to profane, in reference to
actions, objects or spaces. Sacred entities are either present
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in a sacred place; tracing to a sacred place; belonging to a
sacred creature, or universally recognised as sacred.

e Holy: dedicated or belonging to God or a deity. Compared
to the concept of sacredness, the holy is something that
can be attached.

e Saint: similar to holy, but typically related to persons, espe-
cially in Christianity.

e Blessed: made holy, or consecrated through a ritual, or an
act of faith and dedication, that confers divine protection.

e Religious: related to areligion, intended as a institution that
regulated the rules of worship and formulates the theology.

A deity is considered sacred or holy, which is believed to
be separated from the profane world, belonging to a superior
dimension [27]. Since the essence of a deity is intangible, it
acquires different forms.

4.2 Categories of Divine Representations

We report below some example of each category of Fig. 3,
clockwise starting from the top:

e Anthropomorphic gods/holy humans: this category is com-
mon across all religions, as it comes natural for humans to
imagine a god as a greater human, and regard persons who
came in touch with the divine as holy humans. Examples
span from angels to saints, Buddha, Jesus Christ, Krishna
and others.

e Anthropomorphic sacred objects: any object that represent
one of the above mentioned holy humans, or a part of
it, features anthropomorphic cues, falls into this category.
This includes statues, paintings as well as small objects
with some anthropomorphic traits, such as Daruma dolls,
common in Buddhism and Shinto.

o Anthropomorphised sacred animals: in some religion it
is typical to represent some god or divine creature with
animals that feature some degree of anthropomorphism,
which may vary from the lone ability to speak (Kitsune in
Shinto), to being a hybrid creature (Bast in Ancient Egypt;
Ganesha in Hinduism).

e Sacred animals: the most typical example of this category
is the sacred cow of Hinduism. The degree of sacred-
ness varies across religions, from the purely symbolic (the
Lion of Judah in Judaism) to the imaginative depiction of
a flying reptile deity of Quetzalcoatl (Aztec and Mayan
mythology).

e Zoomorphic sacred objects: this category is related to the
previous, as sacred animals can be portrayed as statues
(like Komainu in Shinto) or other small objects (such as
Aegis, a shield representing the head of a snaked-haired
Gorgon).

e Hybrid sacred creatures: any creature that is not anthropo-
morphised and that is a hybrid with some plant or natural



International Journal of Social Robotics (2021) 13:539-556

547

element belongs to this category. An example of this cat-
egory is Charybdis, a sea monster of Greek mythology,
typically represented as a whirlpool but also having ani-
mal features.

e Sacred objects/symbols: every religion features a range
of objects which sacredness may vary from being just
symbolic (a crucifix in Christianity) to being venerated
(the Kabah in Islam). Symbols can be are abstract sacred
objects: some of them are widely known, such as the Star
of David, the Cross, the Crescent, the Om, the Yin-Yang.
Sacred writings also fall in this category, although in some
cases such as the Bible, the message is sacred, while in
others, namely in the case of the Quran, not only the mes-
sage, but also the words and their calligraphy are sacred.
It should be also noted that human conceptualisation of
an object or creature may change when it is placed in a
different context: e.g. a museum rather than a shrine [87,
88].

e Physimorphic sacred objects: this category comprehends
objects that represent something sacred in nature, or made
by some materials coming from nature. Physimorphic is
a generic term deriving from Greek physi (nature) and
morphé (shape): among them, phytomorphic (shape of
plant) is also possible. A golden plate representing the
sun, sacred to the Incas, would fall into this category.

e Sacred nature: since pre-history, humanity has begun find-
ing the divine in nature, typically in the sun, present as a
god in many ancient cultures, as well as the moon and even
the planets (Ancient Greece). This category also includes
sacred plants, such as the lotus flower (Buddhism). In
many modern religions, plants are just symbolic rather than
sacred.

e Anthropomorphised sacred nature: when the divine was
found in nature, it was also common to assign it some
degree of anthropomorphism. Nymphs are a typical exam-
ple as they are spirits of a tree taking the form of a woman.

Any divine essence that cannot be represented by any of
the above categories is considered intangible divine (e.g., the
Holy Spirit in Christianity) and therefore is not shown in the
taxonomy.

Religion-wise, the contrast between monotheistic reli-
gions such as Judaism and Islam, and the polytheistic
approach of Hindiusm and Shinto has an impact on the wide-
ness of the divine representation across the categories. While
in the latter cases, living beings, objects, and gods are all
parts of a whole picture, the ban of idols in monotheistic
religions and the strong distinction between the natural and
the artificial [89] contribute to make a neater categorisation.
Christianity encompasses several divine humans, and actu-
ally rather than God being anthropomorphic, humans are
theomorphic, since created in the image of God [25]. This
concept is even stronger in Islam, where the ban of idols is
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intended to the extent of forbidding depictions of any human,
especially the Prophet, who stands in between a holy human
and the intangible divine.

4.3 Categories of Robot Representations

In social robotics, previous research has highlighted three
main robot shape categories: anthropomorphic, zoomorphic
and functional. All humanoids and robots with anthropomor-
phic features belong to the first category (from Greek: human
(anthropo) + shape (morphé)); all robots which resemble ani-
mals belong to the second (from Greek: animal (zoo) + shape
(morphé)); robots with a functional appearance instead are
designed according to their specific purpose.

Correlations between appearance of robots and their appli-
cation in society were summarised by Li et al. [90]: in
that study, anthropomorphic, zoomorphic and functional
robots are compared. According to their experimental results,
anthropomorphic robots are good for the following uses: pub-
lic assistance; business; research; and healthcare. Zoomor-
phic robots are appropriate for the following: security;
research; healthcare; education; entertainment. Functional
robots are appropriate for: security; public assistance. In an
entertainment task, the zoomorphic robot was preferred. The
humanlike robot was indicated as most suitable for the secu-
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rity guard task and secondarily suitable for the tour guide
task; the machine-like robot more for low sociability task as
security. Lohse et al. [91] carried out a survey on the same
topic. The Android BARTHOC was judged useful for appli-
cations of guidance, e.g. receptionist. Zoomorphic robots
AIBO and iCat were seen as toys, also useful for health-
care. Functional companion robot BIRON was preferred in
fields such as security and services like cleaning.

This taxonomy made of three distinct categories is incom-
plete, first of all because it does not encompass the cases in
between the three categories. Secondly, because there exist
a wide number of robots which are inspired to plants and
other nature. We propose a new taxonomy for robot design:
now, let us analyse the Fig. 4, which describes a taxonomy
of robots design that aims to be exhaustive.

e Anthropomorphic robots: robots that are made as a shape of
humans are typically called humanoids, of which androids
are a subclass. KOBIAN-R [73] and Geminoid-F [72] are
examples respectively of a mechanical-looking humanoid,
and of a realistic android.

e Partially anthropomorphic robots: when a robot anthro-
pomorphic features are extremely iconic, it belongs to this
category. LG’s Hub [92] is a typical example as it is a small
social robot with incorporates a screen with two eyes that
confer it a social dimension.

e Anthropomorphised zoomorphic robots: in this category,
zoomorphic robots feature some human traits, such as iCat
[93].

e Zoomorphic robots: the most famous robot of this category
is Sony Aibo [75], with the appearance and behaviour of
a dog.

e Fartially zoomorphic robots: in this category there are
robots shaped like objects with some zoomorphic traits.
Probo [94] is an example, being an actuated stuffed ani-
mal.

e Idiomorphic robots: we introduce the term idiomorphic as
a more technical term for functional robots. Idio- comes
from Greek idios meaning distinct. An idiomorphic robot
has distinctive form, such as Roomba [95], the robotic
vacuum cleaner.

e Biomorphic robots: from Greek bios (life), biomorphic
robots have a shape inspired to living beings. As this is
a generic definition which could include both realms of
animals and plants, we use the term in the strict sense of
a hybrid shape that is inspired to both nature and animals.
Robots of this kind are not common but exist: the six-
legged HEXA robot can chase the sun while carrying a
plant [96].

e Partially physimorphic robots: in this section we can find
robots that live in symbiosis with. To illustrate, the Flora
robotica project [97] comprehends idiomorphic robots that
are part of a ecosystem with plants.
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e Physimorphic robots: this category of robots carries
the shape of something from nature. The sunflower of
Himawari Project [74] is a good example. Plantoids is
another term for referring to robots inspired by plants [98].

e Anthropomorphised physimorphic robots: robots inspired
to nature, with anthropomorphic traits are not common.
The closest we can find is the Petit Prince [99], which
features a plant as well as a human-like single eye.

From this overview, we can conclude that representations
of the divine and representation of robots share the same
taxonomy. As a consequence, a robot that is associated to
something divine can take any of the forms present in the
taxonomy. This means adding a new category (in purple in
Fig. 4) overlapping all the previous ones.

4.4 Theomorphic Robots Category

In Fig. 5, we place some robots from Fig. 2, together with
examples mentioned in the previous section, into the com-
plete taxonomy of robot design. Among robots related to
religion, it is possible to notice in:

e Anthropomorphic robots (non-theomorphic): BlessU-2
and Xi’aner.

o Anthropomorphic robots (theomorphic). The devil
automaton and the mechanical monk.
e Fartially  anthropomorphic  robots  (theomorphic):

DarumaTO-2 and SanTO.
e Idiomorphic robots (theomorphic): Hero’s altar to Diony-
sus.

Not all of the categories necessarily make sense in terms
of making meaningful theomorphic robots. In particular, the

Theomorphic
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Fig.5 Placement of robots in each category of robots taxonomy. The
theomorphic overlaps all the other categories
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utility of making a theomorphic robot depends on the specific
religion and the connotations that a deity has.

Certain categories may also be more appropriate than
others. In the case of humanoids, slight differences from
humanness typically can trigger an uncanny effect. Likewise,
anthropomorphic deities can also be disturbing while arous-
ing fear and fascination [25]. Zoomorphic and physimorphic
robots are possible, although some additional context will be
necessary to clarify the theomorphic identity. Idiomorphic
robots are easier to create due to the lack of constraints in the
similarity of appearance compared to a living being.

4.5 Purpose of Theomorphic Robots

We argue that the impression that theomorphic robots may
have some advantages over non-theomorphic ones, for cer-
tain applications.

4.5.1 Acceptance

A theomorphic robot may be accepted more favourably than a
non-theomorphic robot. This hypothesis is related to the fact
that religion is intertwined with culture, and divine represen-
tations are present in world culture and are familiar especially
to believers, but also not non-believers. This concept is an
extension of the core concept of culturally-aware robotics.

4.5.2 Comfort

The fact that a theomorphic robot is connected with some
divine or has some supernatural capabilities may make the
user feel protected by the robot.

4.5.3 Regard

For a believer, the perception of sacredness makes a differ-
ence in the regard held towards objects and living beings. In
the same way as a copy of the Quran is held in high regard
compared to a common book, especially by believers but not
limited to them, a theomorphic robot can be held in high
regard.

Points 1 and 2 correspond exactly to the reasons, men-
tioned in the introduction, of the importance of religion in
robotics. Points 2 and 3 concur together as a biunivocal
positive effect between the user and the robot. The user,
recognising the protective role and the superhuman capabili-
ties, may feel safer thanks to the robot. At the same time, the
robot itself may be taken in higher consideration and respect,
to another degree compared to the simple politeness high-
lighted in the experiments described in The Media Equation
[100].

The segments of users which can benefit from theo-
morphic robots should also be discussed. We identified the
following groups:

e Elderly people: in many countries, elderly people are more
emotionally attached to religion, culture and local folklore.
In addition, their possible impairment with new technolo-
gies, which can be caused by a number of factors including
cultural issues, can be overcome by using an “enhanced”
robotic version of a familiar object.

e Children: robots could be used in educational environ-
ments to attract the attention of students to learn about
religion as well as history topics. An experiment of this
kind was carried out in Peru to study Inca culture using
Robovie V [101].

e Any other segment of population for which it is easier
to obtain suspension of disbelief. One example could be
illiterates, who are not able to use technologies, but may
still be well aware of local traditions and folklore. In their
case, previous research suggested that their condition may
prompt a greater suspension of disbelief in human-robot
interaction [102].

5 Design Guidelines for Theomorphic Robots

As stated in [62], “paying attention to religion and religious
practices forces us to move beyond efficiency as a useful
metric for measuring technology success”. We believe that
perceived sacredness is a key factor in the creation of theo-
morphic robots.

The design question is: how to project sacredness into a
robot? As a preliminary remark, we must mention that the
perceived sacredness is highly subjective. It can depend on
the faith of the person, on the degree of religiosity and spir-
ituality (which is a difficult factor to measure), and on the
tendency to need some physical object for supporting one’s
own faith as opposed to a more abstract view, closer to icon-
oclasm.

Regarding the robot itself, several factors can give or take
away, resulting in different shades of sacredness. Although
difficult to measure experimentally, we offer here some
concrete guidelines for enhancing the sacredness of a theo-
morphic robot. Before introducing the 10 guideline points,
we discuss about relevant issues in the following subsections.

5.1 Robot-Likeness

According to McCloud’s design space [103] applied to robots
[104, 105], robots can be designed by following different
strategies and can result in looking more or less realistic, or
iconic, or abstract. Realism is given by the resemblance to an
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existing entity and the complete concealment of the robotic
element.

This distinction may apply to any robot in each category of
our taxonomy. In case of anthropomorphic robots, androids
such as Geminoid-F is made pursuing anthropomorphism
without constraints, and is equivalent to the bottom-left ver-
tex of McCloud’s design space. On the other hand, the
humanoid KOBIAN-R does not conceal the robotic element.
LG’s Hub, a partially anthropomorphic robot, that incorpo-
rates a screen with two eyes, corresponds to the bottom-right
corner of McClouds’s design space: the “iconic” robots rely
only on a very stylised set of human features. The same dis-
tinction exists for zoomorphic robots (compare the realistic
Paro [106] with Aibo); physimorphic (compare the rather
realistic sunflower with the plantoid); and idiomorphic (com-
pare Guy Hoffman’s AUR Robotic Desk lamp [107], which
“retains the lamp’s objectness”, or even self-driving cars,
also loosely fitting in this category, with the Roomba). In the
intersections between the categories, similar examples can
be found.

When this distinction is applied to theomorphic robots,
the question of the pros and cons of robot-likeness becomes
relevant. We hypothesise that a visible robotic element is
less suitable, as it makes more difficult to appear a credi-
ble representation of the divine. This perception, however, is
highly subjective and dependent on the context: the mechan-
ical monk, along with other automata employed in religion
used to provoke amazement, but could hardly be believed
supernatural nowadays.

5.2 Skeuomorphism

Without having a final answer to previous research question,
we mention the concept of skeuomorphism, which is rele-
vant regardless of the answer. The term skeuomorph comes
from Greek skéuos (container or tool) and morphé (shape).
It refers to an object that is designed in a way to retain design
inherent to another already existing object [108]. A typical
example can be found in computer graphical interface, as
Apple introduced a GUI that drew a visual metaphor between
new concepts and familiar objects (files, trash bin, etc.).

In these regards, ‘affordance’ is also a key concept for
designers who want to build products that are intuitive and
easy to use. This process is a form of cultural heritage [109],
as it is easier for those familiar with the original object to use
the digital emulation by making certain affordances stronger,
and after getting accustomed to a process, it persists in a
culture. The mechanism of affordances has been confirmed
by researchers in neurophysiology as brain imaging have
reported evidence of neural activity [110]. Hence, the sub-
conscious perception of a familiar form is a mechanism that
has consequences in robotics, both for the development of
their cognitive skills and for their appearance.
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Generally speaking, hiding the robotic element can
make the visual association with the previously existing
object/living being explicit. More mechanical looking robots,
can recall existing shapes, however the loose association
requires some reasoning and cannot be categorised as an
affordance.

Theomorphic robots are a special case. This is because
skeuomorphism is applied to sacred art and symbols of theol-
ogy. The importance of symbols makes the visual association
and affordance easier. At the same time, the need of incorpo-
rating symbols and abstract concepts while representing the
divine implies that for theomorphic robots, skeuomorphism
is a necessity.

5.3 Infallibility

This point is a very critical one: how to deal with a robot that
may realistically fail, whereas the divine implies infallibil-
ity. While it is important to limit failures whenever possible,
this issue is one of no easy solution. We should remind the
distinction between the divine itself and a tool that, like any
other existing representation of the divine, may be broken or
killed.

5.4 Practical Guidelines
5.4.1 Identity

A theomorphic robot shall not mean impersonating a deity
with the purpose of deceiving or manipulating the user. The
robot will still be a tool on which the divine is projected
and can possibly act as intermediary with the divine, like
any other already existing sacred object: it will be identified
just as its “enhanced version”. Being a tool, identity does
not mean that the robot has to be treated like an individual.
From the point of view of legislation, the robot is still to
be considered an object of law, therefore subject of legal
regulation, although its religious identity may imply that it
is also subject to some kind of religious law.

5.4.2 Naming Issues

In line with the principles of hiding the robotic element and of
skeuomorphism, the name with which the robot is introduced
to the user should be defined in a way that conceals any ref-
erence to a robot. Example: a theomorphic robot resembling
a hypothethic object/creature X of a given religion should
retain its technical name of a ‘Robotic X’ only in the context
of its development, whereas it should be introduced to a user
as ‘X’ or as an enhanced version of X, and it should introduce
itself as such.
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5.4.3 Symbology

In order to represent the divine, the study of the field of
symbology is critical. Sacred symbols can be intended as
abstract sacred objects: some of them are widely known, such
as the Star of David or the Crescent. Symbols sometimes can
be valid across religions. Christianity as well has borrowed
from the group of significant symbols known to most periods
and to many regions of the world [111].

A sacred symbol can make people hold in higher regards
an object, a person, a location, or even feel safe thanks to it
[112], hence, the protective role that can come to a user from
a theomorphic robot. The protective role is amplified by the
fact that the robot may have capabilities that humans do not
have (such as infrared sensors).

From a design point of view, it is critical to follow arti-
sans’ art conventions in sacred art in order to give the same
visual representation. The importance of following conven-
tional usage in the choice of images is underlined in the
principles listed in [109] regarding cultural constraints and
conventions.

5.4.4 Blessing

Symbolism, rather that visually represented, can even be con-
ferred by religious authorities: this would be the case of a
robot being blessed by the official church. A ritual can confer
the sacredness or the holiness, causing additional legitimacy
to the robot.

5.4.5 Materials

The materials of which the robot is made may play a role
in a believer’s perception. A precious material linked, for
instance, to a sacred place, or arelic, while having no intrinsic
value for a non-believer, are of an extraordinary worth in a
context of belief [113].

5.4.6 Context

Sacred places range from an earthly place of importance
to a site associated with divinity. In the latter case, they
are locations where interaction between human and divine
took place, or where higher powers revealed themselves to
people, or where interactions between the human and spir-
itual realms commonly happen [114]. Sacred objects are
sometimes present or traced to such places. While they are
universally recognised as sacred, conversely the perception
may change when the object is placed in a different context:
e.g. a museum rather than a shrine [87, 88]. Therefore, it is
important to ensure that the robot is employed in a location
that does not alter the perception of the sacred or divine it
represents.

5.4.7 Movement

In a robot, a lack of human-like features can effectively
enhance, rather than impede, social interaction in some
specific circumstances. These circumstances happen in
human—god interaction as described by Vidal [26] when a
deity can manifest itself without a coherence of behaviour
and without displaying superhuman capability. The chan-
nel used by the deity to communicate, in case of Vidal’s
example on Hinduism, is a medium, whose erratic behaviour
makes him/her a subhuman, or in Haslam’s sense, a non-
human, rather than a superhuman. Then, it is up to human
acknowledgment to give a sense to the interaction. Believers
do not expect a human-like communication, and give their
own interpretation to a sub-human behaviour or to even a
total absence of reaction. Therefore, contrary to the common
beliefs of roboticists, the aim of creating a social interac-
tion can be successful even without building a robot whose
behaviour is close to human, given the right circumstances
that create a suspension of disbelief. The attribution of divine
features to a robot may make this circumstance.

Likewise, non-logical conversation topics like mysticism
can help overcome the required logical consistency of a dia-
logue between a human and a robot. With the goal of passing
the Turing Test, this was the attempt of the Moai-looking
“Mysterious Machines” in [115].

Representing the divine in a robot can therefore lower the
expectations of the user in terms of human-like response.
Conversely, we hypothesise that an excessive human-like
communication capability, and especially movement, can
take away this suspension of disbelief, and make the robot
clearly appear as a product or a toy. In conclusion, regarding
movement and human-like communicative features, less is
more.

5.4.8 User Control

For this point, the same conclusion drawn on movement can
be applied. User control, while generally seen as an important
feature for human—robot interaction, can be a drawback in
theomorphic robots as they may take away the suspension of
disbelief. Buttons, keyboards, and touch screens can give the
idea of a human-made product: restrictions should be applied.
A similar consideration can be done regarding powering the
robot, as the necessity of a constant user input, for example
for the exchange of batteries may be drawbacks.

A possible strategy in this case can be differentiation: if
the robot is composed by different parts, the power controls
can be stored in one part, leaving the other, more symbolic
one, apparently unrelated to mundane issues.
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5.4.9 Use of Light

With restrictions on movement and interface, other ways of
communication become more important, such as voice and
lights.

In many religions of the world, since Manichaeism and
even in Maya culture, light has always been associated to
divine presence, in contrast to the darkness (lack of light), in
dualism good—evil [116, 117]. This fact has influenced the
aesthetic codes in sacred art as well as popular culture.

The supposed ability of a deity or angels to express them-
selves communicatively through light, rather than through
physically human capabilities can therefore be implanted into
a theomorphic robot, which can communicate with lights as
opposed to more human-like communication means.

5.4.10 Use of Touch

Symbols can involve a sensorial experience, because of the
importance of getting in physical touch with those symbols
for abeliever. The holiness is contagious, as touching a sacred
object, a statue of a saint, or a living holy human is believed
to grant protection [118]. Likewise human—god interaction,
in theomorphic robot design touch sensors are an important
mean of communication, and their location should be planned
according to the specific morphology.

6 First Prototypes

In this section we introduce two recently developed theomor-
phic robots, and some preliminary feedback and issues.

6.1 DarumaTO-2

Daruma dolls are common in Japan as talismans of good luck,
modelled after Bodhidharma, founder of a sect of Buddhism.
Darumas are said to bring good luck in a variety of occasions.
The custom is to paint a black circle in Daruma’s right eye
at the beginning, while fixing a goal: Daruma will keep that
eye on that goal. Daruma’s eyes are both white (which means
closed) at the beginning. At the accomplishment of the goal,
the other eye is painted black, therefore having both eyes
open [119].

Given its positive connotations, and the widespread use
in all Japan for its common usage, particularly among older
generations, a robotic Daruma can have an application in a
nursery home or in general can support elderly people.

In this role, a robotic Daruma, if provided of interaction
(including speech) capabilities, would also have some advan-
tages over other robots used for elderly care. This includes
seal robot Paro, which not being able to speak, has a lim-
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ited range of interaction, and dog robot Aibo, which robotic
appearance may be distressing at the first approach.

DarumaTO-2 is the second prototype to be developed,
and it is partially anthropomorphic, with robotic component
revealed. Preliminary qualitative investigations, carried out
through interviews to Japanese elderly people and nursery
homes managers shown that although the elderly are often
hindered in the use of mobile phone, technological devices,
and may feel distress at the idea of interaction with new
devices such as robots, they seem to be comfortable with the
idea of a “talking Daruma”, as long as the word robot is not
mentioned.

The empirical development of the robot and its test appli-
cations were also useful to determine the design guidelines
we are presenting in this paper.

6.2 SanTO

SanTO is a theomorphic robot having the shape of a statue of
a Christian Catholic saint inside a niche. It is fully described
in [82]. The design guidelines were followed in the creation
of this partially anthropomorphic robot with robotic element
hidden. In particular, skeuomorphism was intensively used in
symbology (the posture of the arms of the saint, the presence
of the cross and the reference to sacred art) and in com-
munication modes (touch, light, interaction mode, and voice
reverb).

SanTO is intended to be a prayer companion for Catholics:
itcan contain a database of prayers and give pertinent answers
by citing sacred texts. In Europe, in countries like Italy and
Spain, the ideal intended user is a practicant elderly. In Latin
America, SanTO can be of more general purpose. This is
because of the presence, deriving from customs related to
pre-hispanic gods, to the presence of a “sacred idol” in every
house or in a personal altar. People usually pray to the saints
(who were humans) and the saints pray to God.

6.3 Ethical Debates

The idea of involving religion into robots has been criticised
from the beginning, both from conservative believers, who
believe that religion is taboo, from people with iconoclast
mindset, believing that representation of the divine is taboo,
and from anti-clericals, who believe that science should erad-
icate religion. Other views are very subjective, as those who
cannot see any sacredness in the original cult object, fail to
see the sacredness of the robot too.

The most sensed criticism involved the possibility of using
the robot to impersonate a deity or to manipulate believ-
ers through deception. However, the actuation of a religious
object is not intrinsically implying deception. In some occa-
sions happening even nowadays, such as the Holy Week
celebrated in Ayacucho (Peru) or the procession of Pozza-
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llo (Sicily, Italy), events with actuated statues take place. In
the latter, human-operated statues of the Virgin Mary and
Jesus Christ move their arms and finally embrace, in front of
thousands of believers, who even knowing that there is noth-
ing supernatural in the actuation, still feel the emotion of the
performance. The development of the robotic Daruma in a
nursery home has not raised ethical debates so far, despite
the potential issues regarding deception. In these cases, we
believe that nudging users to do certain actions is ethically
good as long as it is done for their own health, as proposed
in IEEE Ethically Aligned Design guidelines [120].

We believe that the ethical problem should not be a burden
for the researchers as long as the use of technology for a good
cause does not go against the legitimate institutions entitled
to judge theological issues (in the case of SanTO, the Catholic
Church) and as long as it is following an ethical robot design
such as proposed by IEEE [120]. The official response from
the CEI (Episcopal Conference of Italy) regarding SanTO
was cautious: the Church stand in a positive stance towards
the use of technology for a good cause, however warning
about the complexity of the interpretation of Biblical pas-
sages.

Within the Church, there are also different views on these
topics. Specifically regarding SanTO, but also applicable to
other theomorphic robots that have the same function, it
is reasonable to think that the progressivists will be more
welcoming towards technological innovation in faith, while
conservatives will keep a more negative stance. However, this
may be far from the truth. Conservatives in a religion based
on established rituals tend to support the keeping of the status
quo: the religious institution works as long as believers fol-
low and pray. A robot that repeats some ritual ends up into
strengthening the devotional line, and can become a pow-
erful tool for conservatives. Conversely, progressivists wish
that believers think by themselves and get educated. For this
reason, rather than a robot that repeats some answers, they
might prefer a robot that poses questions.

6.4 Open Challenges
A few open challenges emerge from these considerations:

o Find the best uses of each theomorphic robot, provided that
it can be more than strictly religious use. Associated to the
use, the target user segment has also to be determined.

e Measure the sacredness of theomorphic robots in compari-
son with existing cult objects. Due to the highly subjective
nature of this perception, finding the underlying factors
may be a challenging task.

e Empirically confirm the validity of the design guidelines.

e Determine the best configuration regarding movement.
This is an important issue in particular for the robotic saint,
as typically saints are perceived as a still image (motion-

less) were people can project their personal ideals of a good
person, a master or a protector. The only “moving saint” in
Catholicism is the one that comes in procession, precisely
because it is being carried by people as a way of tribute,
which is therefore associated with a human interaction, for
example during praying, or cult.

7 Conclusion

This paper analysed the state of the art of the relations
between two distant worlds: robots and religion. While typ-
ically seen in opposition, the two worlds have actually a
significant possibility of bringing benefit to each other. Given
the long history of intertwinings and the present state of the
art, robots (and more generically, technology and automa-
tion) in religion can be broadly categorised as “for religion”
and “theomorphic”. A novel taxonomy of robots design was
proposed to be comprehensive of anthropomorphic, zoomor-
phic, physimorphic, idiomorphic and theomorphic robots.
We presented ten concrete guidelines for conveying the
divine and realising a theomorphic robot. Finally, two exam-
ples were presented, initiating the discussion on ethics and
further needs of experimental evidence.
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