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Chapter 5
Historical, Cultural, and Aesthetic Aspects
of the Uncanny Valley

Valentin Schwind

5.1 Introduction

The basis of collaborative agency and mutual understanding between all kinds of
cooperating systems and entities is communication. Our most common and natu-
ral way of communication is communicating with other humans. Artificial sys-
tems are often designed according to our expectations and simulate human
appearance or human behavior in order to improve communication and coopera-
tion with artificial systems. For example, Alan Turing’s (1950) famous test is only
passed by an artificial intelligence that can convince a certain number of people
that they are communicating with a human.

This humanization — or anthropomorphization — is described as “the tendency to
attribute human characteristics to inanimate objects, animals, and others with a view
to helping us rationalize their actions” (Duffy 2003). Artificial entities with an
anthropomorphic appearance or behavior produce significantly more positive
reactions than a purely functional approach. Thus, it became important or even
necessary to enable an unreserved communication with a socially interacting
machine (Riek et al. 2009; Breazeal 2004; Scassellati 2001).

Dautenhahn (1999) emphasizes: “Artificial social agents (robotic or software),
which are supposed to interact with humans are most successfully designed by
imitating life, i.e. making the agents mimic as closely as possible animals, in par-
ticular humans.” Meanwhile, many differently motivated disciplines are engaged
with the creation of more realistic anthropomorphic agents and figures. Technical
enhancements in computer animations, construction of androids, forensics, facial
reconstructions, etc. enable human images, movements, and facial expressions that
can hardly be distinguished from real human ones.
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One might assume now that a more realistic, human-like image leads to more
familiarity and thus to higher acceptance and improved emotional access. But a
certain phenomenon ensures that observers of such realistic figures no longer accept
an artificial representation. On the contrary, the representation will be rejected and
thus a smooth communication or an emotional bonding is made impossible. This
seemingly paradoxical phenomenon is known today as the “Uncanny Valley.”

In 1970 Masahiro Mori, Professor of Engineering at Tokyo Institute of Technology,
presented the hypothesis according to which extremely realistic, human-like robots
or prostheses provoke negative emotional sensation (Mori 1970). Mori predicted that
the more human-like a robot is, the more accepted it will be. This is true until a
certain point of realism is exceeded, and then the acceptance suddenly drops. In
Japanese Mori called this phenomenon “bukimi no tani.” Today it is known in its
English translation “Uncanny Valley.” The translation goes back to the book Robots:
Facts, Fiction and Prediction by Jasia Reichardt (1978) where the Japanese word
“bukimi” is translated as “uncanny” (Pollick 2010).

This term probably refers to two German articles by Ernst Anton Jentsch and
Sigmund Freud at the beginning of the twentieth century. In About the Psychology
of the Uncanny (orig. Zur Psychologie des Unheimlichen) Jentsch pointed out that
“doubts about the animation or non-animation of things are responsible for an eerie
feeling” (Jentsch 1906). In a note he mentioned the ambiguity of automats and their
psychological effect in E.T.A. Hoffmann’s pieces. Sigmund Freud took up the arti-
cle and criticized Jentsch, on the one hand, for not including among his examples
the automat Olimpia from the short story The Sandman (Hoffman 2008) and, on the
other hand, because of other motifs responsible for the uncanny effect of the narra-
tive (including the Sandman himself, who tore out the eyes of children). Freud
described the “uncanny” as something once familiar, which is then hidden in the
subconscious and later recurs in an alienated shape. For example, he cited the motif
of the doppelganger and “in the highest degree in relation to death and dead bodies,
to the return of the dead, and to spirits and ghosts” (Freud 1919). Freud also linked
invisible manifestations such as noise or imagination with eerie effects. Thus the
uncanny had been associated in compound with artificial figures long before Mori
suggested his hypothesis. Jentsch and Freud even explained the uncanny with exam-
ples of human-like representations.

The “valley” in Mori’s terminology refers to the strong sloping curve at the end
of the chart (Fig. 5.1). Mori sets human-similarity (the sum of all human charac-
teristics) in relation to the affinity of a figure. Unfortunately at the earlier stage of
the uncanny research, the term “affinity” was not used consistently. Other terms
like “acceptance,” “familiarity,” “positive emotional response,” or “likeability”
were also used. While these terms may have slightly different meanings in other
languages, the essential meaning remains the same and describes a feeling that
can be either positive or negative.

The implications of the phenomenon are not only limited to robots, but circulated
to a wide audience through critics of computer animations, movies, and video
games. The film critic Kyle Buchanan wrote in the New York Magazine about The
Adventures of Tintin (Spielberg 2011): “The biggest problem with the Tintin movie
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Fig. 5.1 Mori’s illustration of the uncanny valley: This is a simplified diagram (MacDorman
2005b) of Mori’s graph from the original article published in Energy Magazine (1970)

might be Tintin himself” (Buchanan 2011). In connection with the creation of
Princess Fiona in the computer-animated movie Shrek (2001), Lucia Modesto (PDI/
Dreamworks) made the following remark: “She was beginning to look too real, and
the effect was getting distinctly unpleasant” (Weschler 2006). Andy Jones,
Animation Director of the first computer-animated movie with human actors Final
Fantasy (2001), commented on his work in a similar way: “As you push further and
further, it begins to get grotesque. You start to feel like you’re puppeteering a
corpse” (Weschler 2006).

Mori’s hypothesis predicts that only a 100 % real and healthy-looking human is
fully accepted by an observer. Mori also conjectures possible reasons for this.
Visible signs of disease have a negative impact on our feelings. The fear of death
and subconscious protection against pathogenic infections are the supposed reasons
of this rejection (Greenberg et al. 2000; Cohen et al. 2004; MacDorman 2005a;
Shatil 2012). Functional magnetic resonance imaging (fMRI) scans show stronger
metabolic responses in areas of brain that are responsible for predictions and are
correlated to the negative response. If a figure does not move according to expecta-
tions of the observer, contradictions in the categorical perception seem to arise
(Saygin and Ishiguro 2009; Cheetham et al. 2011). A study on monkeys shows that
this phenomenon also occurs in primates (Steckenfinger and Ghazanfar 2009). This
leads us to the conclusion that there is an evolutionary-related cognitive mechanism.
Other factors such as attractiveness, familiarity, culture backgrounds, etc. probably
also have measurable impact on this effect (Zebrowitz 2001; Hanson et al. 2005;
Schneider and Yang 2007; Green et al. 2008).
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Uncanny Valley research is a highly interdisciplinary field, and yet the subject is
still fragmentarily examined. In sum, it is proclaimed with certainty that this phe-
nomenon exists. Moreover, due to technical developments in robotics and computer
animation sciences, this phenomenon has gained an increasing importance in the
last four decades. However, it can be safely assumed that the Uncanny Valley has
had an impact on humans long before its discovery.

This article explores the hitherto little-discussed historical emergence and con-
temporary impact of the Uncanny Valley and shows that it is strongly connected to
intentions, aesthetics, and cultural aspects of artificial figures. Examples from the
history of art, engineering, and literature demonstrate that the Uncanny Valley is an
essential human feature that affects our behavior and our decisions.

Here we consider the Uncanny Valley from a new perspective, which turns it
from a hypothetical, marginal issue to a relevant aspect of our culture and history
with a not negligible impact on the socio-cultural development of mankind. It is
herein assumed that Mori’s hypothesis relates to human-like representations in
general, not only to physical entities in the shape of robots or prosthetics, but also
to visual arts and written narratives that have to be envisioned in front of the
mind’s eye. By incorporating these narratives, we will see and understand why
today the image of artificial figures is negatively affected, especially in western
parts of the world.

The first section will take a look at hints and stories from our past where artificial
humans are specially linked to eeriness or attention. This journey begins with one of
the earliest extant works of literary poetry: the Epic of Gilgamesh.

5.2 Androids in Ancient Cultures

The Sumerian poem written in the 3rd millennium B.C. about Gilgamesh, the king
of Mesopotamia, tells a story of Enkidu, who was made of clay by the goddess
Aruru to undermine the strict and extravagant reign of Gilgamesh. Enkidu is a prim-
itive form of man who is close to nature and lives together with animals. He is dis-
covered by a poacher, and by order of the king who already knows about him,
people send Enkidu a woman. He alienates himself from nature and becomes social-
ized, undergoing the stages of human development (from nomads, to farmers, and
shepherds), and finally meeting the king in the capital Uruk. After a fight they
become friends and live through many adventures together. Gilgamesh’s mother
adopts Enkidu, so that the king and Enkidu become brothers.! After killing the Bull
of Heaven (a mythical creature in several myths of ancient times), the gods punish
Enkidu for his deeds with a deadly disease he later painfully succumbs to. Enkidu
disintegrates into dust and Gilgamesh is in deep mourning for a long time. After
Enkidu’s death Gilgamesh recognizes that he is mortal, too. Thereafter, the search
for eternal life becomes the leitmotif of the Epic of Gilgamesh (Maul 2012).

'In the Sumerian version of the poem, Enkidu remains a slave and servant of Gilgamesh.
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Enkidu is created by craftsmanship and divine magic (similar to many other
creation myths). Fascinating is the character’s helplessness in collision with the
environment, which in the end brings him to a tragically fatal end. He becomes an
instrument in the hands of gods who want to give Gilgamesh a lesson in humility. In
the end, Enkidu pays with his life for the withdrawal from nature and for becoming
an unscrupulous hunter. This story has no direct evidence that would speak to a
special eerie effect of Enkidu’s role. However, this figure causes particular fascina-
tion: He is created artificially, is an outsider, and he makes humans aware of their
mortality. Later, we will see that these are the characteristics typical for other artifi-
cial figures. Another interesting issue about the Gilgamesh story is that Enkidu’s
death is caused by his creator. For many other artificial figures later — especially
those with personality and intelligence — this conflict of existence is automatically
preprogrammed. We will see that this is also an important part of the Uncanny
Valley phenomenon.

Also in Greek mythology, the creation of artificial life using magic and clay
plays an important role. As the Titans Prometheus and his brother Epimetheus take
a walk, they see the divine potential of the earth and so they form animals and man
from clay. Every animal gets a special talent, and humans get every special quality
from all the animals. The goddess Athena, a friend of Prometheus, recognizes the
potential of his work and gives people sense and reason as a special gift. Prometheus
is so proud of his creation that he becomes a patron and teacher to humankind. But
other gods, led by the king of the gods, Zeus, are against an emancipated species
and demand sacrifices and worship of the people. Prometheus turns against the gods
and brings divine fire to the people. The punishment by Zeus follows immediately:
he gives an order to his son Hephaistos, god of craftsmanship, to create an artificial
woman: Pandora. She is blessed with all kinds of gifts, she is seductive and beauti-
ful. She possesses a vessel with a disastrous content that shall instigate sorrow and
death over mankind. Hermes brings Pandora to Epimetheus who succumbs to her
magic and opens the vessel? although his brother had warned him not to accept any
presents. Since that day mankind has been struck by illnesses, disasters, and sor-
rows again and again. Furthermore, Zeus orders Hephaistos to bind Prometheus to
arock in the Caucasus Mountains. An eagle pecks the immortal in the liver day after
day. Prometheus is freed several millennia later by Hephaistos. Meanwhile, the
cycle of creation and annihilation of mankind repeats several times until the chil-
dren of Prometheus and Epimetheus, Pyrrha and Themis, create people from stone —
“a hard race and able to work™ (Schwab 2011, 28).

The ancient Greek poets and philosophers Aischylos, Hesiod, Platon, as well as
the Roman Ovid provided different versions of the legend of Prometheus. The myth
about the creation of the human species tells about the rebellion against the divine
order and about the attempt to develop a self-determined culture. This theme appears
most fascinating and encouraging to many artists. Johann Wolfgang von Goethe

2The vessel is usually known as the “Pandora’s box”. The term has come about through a transla-
tion error. The Greek word pithos originally referred to a big amphora used for water, wine, oil, or
grain.
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used this theme in his famous poem Prometheus in the time of Storm and Stress
(Goethe 1789; Braemer 1959). “In the Age of Enlightenment, the poem acts as a
firebrand — a well-articulated contempt for all inherited or self-proclaimed authori-
ties” (Gassen and Minol 2012, 70). As we have established earlier the idea that
artificial characters would/can fight for freedom and self-determination appears
uncomfortable to most of us. Perhaps the ancient Greek gods on Mount Olympus
had a similar uncomfortable feeling. The motif of a rebellion of self-determined
artificial species produced in series and also suitable for work was taken up again
only in the twentieth century — when it seemed technically possible to build an
entire class of robots. In earlier times artificial figures were very rare or they were
individual products with a special status. Pandora is a remarkable example for the
first negatively associated artificial figure in history: she embodies our fear of
manipulation and disastrous intention, in this case covered by the seduction abilities
she embodies as a woman. Despite different traditions, we still have an accurate
picture of Pandora: She is seductive and equipped with many gifts such as beauty,
musical talent, curiosity and exuberance. Aphrodite also gives her gracious charm,
Athene adorns her with flowers and Hermes gives her a charming language (Hesiod,
81 ff). Both fascination for her beauty and fear of her gift remain vivid today and
represent probably the first manifestation of the strange effect elicited by an artifi-
cially created figure.

Beauty is a quality frequently mentioned in relation to artificial figures. One
example is the fascinating poem by in Ovid’s Metamorphoses about Pygmalion, a
Cypriot sculptor (Anderson 1972). After having had bad experiences with sexually
licentious women, he withdraws into confinement and carves an ivory statue in
secret. Pygmalion falls in love with the realistic and life-sized statue and treats her
as if she were a real woman. He cares for her: he dresses, adorns and fondles the
figure in a loving way. At a celebration in honor of the goddess Venus (the Greek
Aphrodite) Pygmalion asks in a prayer that gods give him a real wife who looks like
his statue. Venus fulfills his wish: when he comes back home and kisses the statue,
the ivory becomes warm, soft, and alive. The figure awakens to life and becomes a
living female human.

The Pygmalion story is one of the most popular poems in Ovid’s Metamorphoses
(1 B.C.—8 A.D.). Without resorting to any dramatic twists Ovid tells about three
fascinating motifs for the creation of an artificial figure: aesthetics, loneliness, and
love. For the first time, material gets a special meaning: the noble and organic ivory
underlines the natural and aesthetic claim of the figure. Through the centuries, the
Pygmalion motif has been innumerably transferred and reinterpreted by poets,
painters (Fig. 5.2), and musicians. Until 1762, no text mentions the name of the
statue. In a very influential work by Jean-Jacques Rousseau Pygmalion, scene
lyrique dated in 1762, the sculptor swears eternal fidelity to the statue that was first
named “Galatea” which means “Milk White” (Rousseau et al. 1997). We should
also mention the operetta The Beautiful Galatea by Frank Suppé where the statue
transforms from a virgin to a psychotic nymphomaniac until the goddess Venus
transforms Galatea back into a statue (Dinter 1979).
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Fig. 5.2 Pygmalion and Galatea (ca. 1890), Oil on canvas by Jean-Léon Gérome (French, Vésoul
1824-1904 Paris), The Metropolitan Museum of Art, New York

The term Pygmalion effect (or Rosenthal effect) becomes established later in
psychology as the outcome of a self-fulfilling prophecy (Rosenthal and Jacobson
1968). For example, anticipated positive assessments by a teacher (“this student is
highly gifted”) are subconsciously transmitted and confirmed by increased atten-
tion. Furthermore, pygmalionism describes sexual affection towards human repre-
sentations in the form of statues, paintings, and dolls, which can also serve as a
fetish. Life-size human replicas are currently produced commercially as sex dolls
(e.g. “Real Dolls” made of silicone). Although these dolls are very realistic, they
can be nevertheless disquieting to people without pygmalionism (cf. Valverde
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2012). The attraction of artificial figures dominates the effect of the Uncanny Valley
(cf. Hanson 2005; Hanson 2006). The intense bond can also be formed by visual
and haptic contact, which is frequently the case of lonely men (Holt 2007). The
habituation also could be an explanation when “[...] the stimuli continue for a long
period without unfavorable results” (Thorpe 1944). The British TV documentary
series The Secret of the Living Dolls (Channel4 2014) shows how frightening the
living dolls can be for the viewer. It shows people who live as dolls in whole-body
dresses made of silicone. Critics and the audience describe the documentary as
extremely disturbing, creepy, and scary (Bouc 2014; Michaels 2014; Styles 2014;
Westbrook 2014). Maybe Pygmalion foresaw this effect when he asked Venus
“shyly” for a real wife like the ivory virgin, and not for a living statue. Venus trans-
formed the statue into a real human made of flesh and blood — and this was a divine
way out of the Uncanny Valley.

5.3 Androids in Non-Western Cultures

A series of books® dated around 350 B.C. are attributed to the Daoist philosopher
Lieh Tzu. In Book V — The questions of Tang a story is told about The Automat of
the engineer Ning Schi, who is presented with his human-like figure to King Mu of
Chou at his travelling court. First the king does not understand what the inventor
wants to show him because he considers Ning Schi’s construction to be an ordinary
person. The machine can sing, dance and do various tricks. But when the automat
makes advances to the concubines, the king can’t bear it and wants to execute him
immediately. The engineer disassembles the machine to demonstrate that it was
only composed “of leather, wood, glue, paint, from white, black, red and blue parts”
(Lieh-Tzu and Wilhelm 1980). The king orders Ning Schi to reassemble the machine
again, examines the mechanism and recognizes its various functions. “For a sample,
he removed the heart and the mouth could not speak anymore; he removed the liver
and the eyes could not see anymore; he removed the kidneys and the feet could not
walk anymore” (Lieh-Tzu and Wilhelm 1980, 113—114). The king is extremely
impressed and wonders, “how man can reach the works of the creator.” The king
takes the machine into his wagon and drives back to his home. At the end of the
story, two masters of engineering, who thought they had already reached the limits
of the humanly possible, are so impressed by the story about Ning Schi’s machine
that they are afraid to speak ever again about their craft as an “art.”

3There are few English translations. The most well-known summaries of Lieh Tzu’s stories about
automats can be found in “Science and Civilisation in China: Volume 2, History of Scientific
Thought” (Needham and Wang 1956, 53 ff) and “The Book of Lieh-tzi” (Giles 1925; Graham
1990). A comprehensive translation of Lieh Tzu texts was derived from the German sinologist
Richard Wilhelm. This summary refers to his original German translation from “Das wahre Buch
vom quellenden Urgrund” (Lieh-Tzu and Wilhelm 1980, 113 ff).
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A second story in the Chinese Tripitaka (a collection of educational writings of
Buddha) probably has the same origin: the five sons of the king Ta-tch’ouan have
different talents. The first son is clever, the second son is inventive, the third one is
handsome, the fourth one is vigorous, and the fifth one is always very lucky. The
sons decide to travel to various kingdoms to find out which of their “extraordinary
virtues is the most outstanding” (Volker 1994, 73). The inventive brother goes to a
foreign kingdom and manufactures a mechanical man out of 360 parts (mostly
wooden). He gets a lot of respect for his work and is blessed with gifts. The machine
sings, dances, and acts. When the king of the land and his wife hear about that craft,
they go up to a tower and have a look at the wooden man. They are both are very
amused but do not see a wooden man until the actor winks upward to the queen. The
king orders to cut off the head of the man. But the inventor, who is the “father” of
the figure, cries and says how much he loves his “son.” He holds himself responsible
for his son’s poor education, begs for mercy, and finally switches off the machine.
The inventor pulls a pin and the mechanical man breaks into its components. The
king wonders how he could be fooled by an artificial man. He claims that the inven-
tor has a gift “which is unequaled in the world” and gives him tons of gold. The
inventor returns home and distributes the gold among his brothers. In a song he
praises his work and boasts: “Who is able to surpass me?”

Both examples show that stories about the creation of artificial figures are not
limited to Western culture. Simply the idea that there might have been an artificial
mechanical man in China 2,300 years ago is fascinating. The story of Ning Schi’s
machine and the wooden man of the son King Ta-tch’ouan are inspired by the
enthusiasm that such high art of engineering evokes. The creation of an artificial
human being is regarded as the greatest gift ever. King Mu was explicitly interested
in functionality of the apparatus and kept the machine unceremoniously for him-
self. Technical scholars also show reverence for the difficulties of the building
process of such complex machines and redefined the craft, which they previously
regarded as art. Today we cannot know for sure whether such machines truly
existed in ancient China and whether these figures were not distinguishable from a
real human. But if people really had never seen anything like that before, they had
to assume that it was a clad or painted man — and regarded it to be an actor — like it
happens in the second story.

Historical reports of amazing apparatuses that have been used for entertainment
came not only from China but also from Arabia. The fall of the Roman Empire
constitutes at the same time the end of an epoch of many literary and technical
achievements. In the beginning of the ninth Century, the Caliph of Baghdad initi-
ated preservation and translation of ancient writings (Graeco-Arabica) and thus
made an invaluable contribution to the conservation of Greek science and philoso-
phy, which was also characterized by fascination and interest in anthropomorphic
machines. In the twelfth century the Arabian engineer and author Al-JazarT contin-
ued antiquity research in his Book of Knowledge of Ingenious Mechanical Devices
(in particular he uses the knowledge of the pressure and suction of water by Heron
of Alexandria) and creates a detailed manual for the construction of such machines
(Al-Hassan 1977). Many clocks, fountains, doors, locks, etc. that are preserved until
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nowadays prove to be functional. Among these machines are barkeeper dolls and a
machine with four mechanical figures sitting in a boat singing and playing musical
instruments. Figures are mostly painted and made of mounted copper, wood and
possibly of papier-maché (Hill 1996, 208). Some of Al-JazarT’s figures could move
their heads, arms, and legs. There exist different interpretations of the effect these
figures produced: on the one hand, automated mechanisms apparently delayed the
movement of the figures, on the other hand “subtle caprices” of the characters
resulted from these delays may well have been intentional (Nadarajan 2007).
Obviously some of the figures served for amusement and entertainment. The deco-
rations, the intricate design manuals, as well as the high number of contemporary
translations in the Arabian region indicate a high popularity of such machines and
the fascination they evoked. The book by Al-JazarT represents only one of the high-
lights of the epoch of technical achievements and inventions in the Arabian world.

5.4 Demons and Automata in the Middle Ages
and Renaissance

Stories of human-like figures in the European Middle Ages are characterized pre-
dominantly by the Christian and Jewish faith. There are traditions of the golem,
legends of mandrake roots with human-like forms, and alchemical instructions for
creating a homunculus. Well-known are several myths about the Prague Golem, a
mute Jewish legendary figure who grazed through the cities before the Jewish festi-
val of Passover. A note on Golem’s forehead or in his mouth brought him to life and
kept Golem under control. According to a legend, once Rabbi Low forgot to remove
the note so the Golem was able to walk through the city without any control. In one
legend, it was possible to tear the note so that the golem crumbled into a 1,000
pieces (Volker 1994). The medieval reports have some things in common: artificial
figures are created under mystical or demonic influence. These figures have little to
do with divine creation and have less aesthetic appeal than ancient Greek statues or
the elaborately painted machines of medieval Arabia. They were not used for enter-
tainment or amusement but often had a repulsive effect. In legends the misshapen
Golem does not have the ability to speak or to develop a free will. According to
Hildegard von Bingen (von Bingen and Throop 1998), the devil lives in the man-
drake root, which has to be exorcised by means of spring water. And in most tradi-
tions the homunculus is only about the size of a fetus and could be bred on an
organic substance like blood, flesh, excrement, sperm, or urine (in the epilogue of
Volker 1994).

During the European Middle Ages the concept of artificial life is associated with
demonic powers and negative response to the efforts of alchemists (Newman 2005;
cf. LaGrandeur 2010). According to a legend, scholar Albertus Magnus “con-
structed a door guard of metal, wood, wax and leather” (Strandh 1992, 175). The
guard welcomed visitors with the Latin “Salve!” and asked for the reason of their
visit before they were allowed to step in. One day Magnus’ pupil, the young
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Thomas Aquinas, smashed the door guard angrily into pieces. There are different
specifications about the possible reasons: some say he was so scared of the android
that he had smashed him with a stick. Others say he did not want to listen any lon-
ger to the “chatter” of the guard (Volker 1994, 113). Anyway, Magnus was very
upset that Thomas had destroyed the work “of 30 years.” Thomas Aquinas wrote
years later that a soul is a prerequisite for any proper motion and demons are
responsible when “necromancers make statues speak, move and do other things
alike.” (Aquinas 2013, Q. 115).

Both demons and the undead are myths that have existed since before the Middle
Ages (e.g. the Lamia from Greek mythology), and these myths are spread beyond
Europe (e.g. Asanbosam from West Africa or Jiang Shi from China). However,
there is no evidence that all these stories are due to a ubiquitous fear of death or to
the Uncanny Valley (cf. MacDorman 2005a). The first extant reports on demons in
the shape of living corpses, known as vampires today, come from Southeast
European countries (Lecouteux 1999). The peculiarity of vampire stories is how the
appearance of the living dead is reported: pale skin, unnatural eyes — these are a few
but visible abnormalities which distinguish undead from ordinary people. This
allows to establish a link between these stories and the elements that seem respon-
sible for the experiences eeriness of objects that fall in the Uncanny Valley: the
reasons why nowadays artificial figures are assigned to the Uncanny Valley resem-
ble those we find in play in stories of vampirism. The combination of visible signs
of pathogenic diseases and ambiguity between life and death prompt negative emo-
tions such as the eerie feeling of the Uncanny Valley. It is unlikely that the living
dead have harmed someone, but it is quite possible that conscious or subconscious
fear of death inspired people to invent stories, myths, or figures. Such fears can
function as a warning of potential threats or socially harmful behavior in times
when the mortality rate was very high. In times of prosperity and security, these
fears may appear superfluous and only fascinate us, especially if we are affected by
forbidden stimuli.

Between 1495 and 1497 Leonardo da Vinci presumably built a functional robot
which had a complicated mechanism hidden under a knight’s armor. Pulley blocks
and cogwheels driven by hydropower put the robot’s arms in motion (Rosheim
1997). Da Vinci’s construction plans have survived until today and display a
strong influence from the Arabian entertainment automats (Strandh 1992). Greek
and Arabian works on mechanical devices were revised and translated in Europe
only at the end of the fifteenth to the beginning of sixteenth century. The extensive
and well-known work in Europe of this period is Les Raisons des forces mou-
vantes by the Frenchman Salomon de Caus. De Caus illustrated many construc-
tional ideas; moreover, he took up plans from Greek and Arabic engineers and
built elaborate machines himself. Many designs were exhibited with great success
in Paris and at the Heidelberg Castle. In the palace of the Duke of Burgundy in
Saint-Germain, de Caus built a system with a total of 256 artificial figures or
machines driven by the power of water. Particularly popular motifs were wheel-
driven animated scenes from Greek mythology (Strandh 1992). Such machines
became fashionable at courts and in the big cities of Europe. Caus’ constructions
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became very popular and were often copied as props for theatre performances.
During the Renaissance, machines were socially acceptable and were popular ele-
ments of garden and park ensembles.

In the middle of the sixteenth century an Italian clockmaker and engineer Juanelo
Turriano developed special virtuosity in construction of machines. He became
famous for his water lifting device in Toledo. According to legend, Turriano built an
artificial figure that even went shopping for him (Strandh 1992). This story was very
persistent and gave the street where Turriano lived its present name: Calle del
Hombre del Palo (the avenue of the wooden man). In his time, he had to defend
himself because of the accusations of an abbot who was convinced that Turriano
was in league with the devil. However, the design of machines developed further
without ceasing till the end of the sixteenth century, and machine builders were
competing in the production of increasingly sophisticated and more and more spec-
tacular and entertaining figures. We have to mention here, of course, the automata
of Vaucanson,* which made their creator very rich, as well as the clockmaker family
Jaquet-Droz, who were the first to develop interchangeable program rollers for their
figures. The Three Musicians by the Jaquet-Droz family are in good working condi-
tion and are displayed in the Museum of Neuchatel in Switzerland.

At the beginning of the seventeenth century, human-like machines were very
common and were treated like modern day pop stars. Philosophers, doctors, and
anthropologists started to be interested in such constructions. In 1637, French phi-
losopher René Descartes predicted that people would eventually be able to develop
a soulless machine that would look and behave like an animal. He compared a
mechanical pumping process with the blood circulation of animals and also drew
comparisons with humans. A legend tells that Descartes built an eponymous android
child as a replacement for his illegitimate daughter Francine. In 1649 when Descartes
was invited to the court of Christina of Sweden he took Francine with him. On his
journey from Amsterdam to Stockholm, the suitcase with the android drew the
attention of the superstitious sailors. When the ship was caught in a storm in the
North Sea, Descartes was accused of standing in the league with the devil and was
made responsible for the storm. The captain ordered that the android be thrown
overboard (Strandh 1992).

Another machine that attracted a lot of attention® a few years later was the
“Chess-playing Turk” dating back to the 1760s. This mechanism, built by Hungarian
Baron Wolfgang von Kempelen, may be considered to be the first machine of
uncanny intelligence. A figure of a male android in a Turkish costume would sit in
front of a box with a chess board mounted on it. The machine was designed so that
when a chess move was made, the android responded with a move of a chess figures
itself. Some claim the construction was able to say the word “Chess!” and “Gardez!”

*Vaucanson’s Canard Digérateur (Digesting Duck) simulated a metabolism by eating and defecat-
ing kernels of grain.

SE.T.A. Hoffmann’s story “The Automata” took von Kempelen’s Chess Turks as a model.
Contemporary literary critics say that Hoffmann’s fascination with the Turk does not affect the
reader (Gendolla 1992).



[AU2]

5 Historical, Cultural, and Aesthetic Aspects of the Uncanny Valley

(Strandh 1992; Vélker 1994). Von Kempelen claimed that he succeeded in develop-
ing artificial intelligence equal to the chess-playing abilities of humans. From 1783
to 1784 he traveled with his machine through Europe and let the “Chess-playing
Turk” compete with well-known chess players (Fig. 5.3).

Von Kempelen stopped showing the machine in 1785 after Frederick the Great
had offered him a large sum of money for unveiling the secret and had apparently
been quite disappointed by the solution of the puzzle. After von Kempelen’s death
the Turk fell into oblivion for a few years until the German inventor Johann Milzel
purchased the machine and demonstrated it again in Europe and USA as “The
Automaton Chess Player.” The Turk won many games during those demonstrations
and defeated some famous statesmen such as Napoleon and Benjamin Franklin. At
a presentation in London, the English poet and author Edgar Allen Poe observed the
machine closely. In his famous essay Maelzel’s chess player he made it clear that
the machine must have been a swindle and thus exposed the fraudulent automaton.
Apparently both Milzel and von Kempelen used children or midgets sitting in a
small box inside the machine.

Machines in the Renaissance and Enlightenment reached a considerably higher
level of acceptance than the machines designed in previous centuries. The machines
were built for entertainment and, since they acted autonomously and performed
tricks in front of the eyes of spectators, they were a big attraction for the audience.

Fig. 5.3 The Chess-playing Turk (1789): From book that tried to explain the illusions behind the
Kempelen chess playing automaton (The Turk) after making reconstructions of the device. Author:
Joseph Racknitz (Source: University Library, Humboldt University of Berlin, 3639 v.)
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Presumably, this fascination was particularly triggered by curiosity when the
audience — as in the case of the Chess Turk — tried to find out how figures worked.

However, society as well as religion did not allow crossing a certain border: an
artificial figure could not be designed as one-to-one copy of a human being — and in
turn a human was not allowed to be presented as a machine. That became particu-
larly evident in the case of French physician and materialist Julien Offray de la
Mettrie who was inspired by the theories of Descartes and who described a man as
a kind of machine for the first time in 1745 (Mettrie 1990). Mettrie was an atheist
and polarized the world with his theories of a demystified human existence, as he
not only explained complex bodily functions with mechanical processes but also
saw the soul as a result of physical development. He opposed Descartes’ dualism of
mind and matter. La Mettrie was persecuted by the clergy and his works were heav-
ily censored. Enlightenment poets and philosophers such as Friedrich Schiller,
Denis Diderot, and Jean-Jacques Rousseau set themselves against La Mettrie instead
of giving him their support (Jauch 1998). Frederick the Great took La Mettrie as his
“court atheist”, but Voltaire, who also worked at court, ridiculed the physician
(Jordan 1910). La Mettrie retired and fell into oblivion until the nineteenth century.
The developments in this period show that automation was widespread and
accepted — especially in entertainment. The controversy around the construction of
artificial figures was more intense the more human-like a machine looked. The idea
that a human being can be seen as a machine or can be reproduced as a machine
provoked extremely strong rejections, even in times of Enlightenment and in a
world with many automats. This era makes it particularly clear that both enormous
technical progress and the fear of artificial humans tend to coexist.

5.5 Uncanny Creatures in Nineteenth and Early Twentieth
Century Literature

The uncanny effect produced by artificial characters — particularly the idea that they
could look human or threaten humans by their very existence — is often used in sto-
ries of the dark romanticism. Seen from the perspective of literary science,
E.T.A. Hoffmann’s The Sandman, published in 1815, is a “special discipline of
representatives of all methodological directions” (in the epilogue of Hoffman 2008)
of its own — not only in the uncanny research. Jentsch and Freud refer to this
Hofmann’s piece for their explanations of eerie feelings.

Nathanael, a mentally disturbed student from a good home, falls in love with the
beautiful “daughter” of the physicist Spalanzani and observes her through the win-
dow of the house opposite. To see her more closely, Nathanael uses a spotting scope,
which he had gotten from the glass dealer Coppelius. Already in the beginning of
the story, Nathanael suspects the glass dealer to be the Sandman — an eye-stealing
nightmare figure he knows from his childhood. Although the daughter does not
move and sits motionless at the window, through the telescope Nathanael sees the
doll as a living being. At a celebration Spalanzani presents Olimipia to the public
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and the guests realize that she is a mechanical and therefore artificial wooden doll.
Although she is able to play the piano and is part of the entertainment, she looks as
a fake with a stiff expression that makes some guests feel uncomfortable. Nathanael
does not recognize the fraud because he is so much in love with the android and
wants to make her a proposal of marriage. Olimpia’s beauty outshines her imperfec-
tion in behavior. Spalanzani and Coppelius fight over the doll and its glass eyes fall
out and scatter on the floor. The torn-out eyes remind Nathanael of Sandman.
Succumbed to madness, he attempts to kill Spalanzani. Nathanael is detained and
transferred to an asylum.

As Freud noted, originally Nathanael’s fears are not implicitly attributed to the
doll but to his terrible fear of the Sandman. The disturbing effect of his behavior is
tremendously enhanced by his love for the doll, which he sees as a real woman, espe-
cially by viewing her through the enlarging lens. In Hoffmann, the use of such a
perspective seems to be a possible way to avoid the Uncanny Valley. The motif of a
broken glass eye and the subconscious fear of castration due the loss of the eyesight
enhance the eerie effect (Freud 1919). The real horror for Nathanael begins when he
realizes that Olimpia is not a real human. Similar to Pygmalion’s statue, Olimpia is a
product of male fantasy, which was designed according to the wishes of a man and is
the object of a man’s desire. Passionate love makes both Nathanael and Pygmalion
blind for the fact that their figures are not real humans. Hoffmann deliberately uses
the uncanny effect produced by an artificial figure to create the atmosphere of horror
and fear in his story. This method is taken up again in today’s science fiction and hor-
ror stories and to the present day it remains a popular method to trigger deep-rooted
fears. Particularly interesting in that case is Hoffmann’s personal affinity for
machines. Machines fascinated him: “once when the time will be, for the benefit of
all sensible people I see with me, I will make an automaton” (Heckmann 1982). As
Nathanael’s character proves, Hoffmann’s highly pronounced and contemporary fas-
cination for artificial human-like figures shows the frightening ambiguity when an
“idea of an imitation of man by machine turns to a vision of horror” (Miiller 1989).

Today’s most famous artificial figure in world literature appeared 3 years later in
one of the first science-fiction novels ever (Freedman 2000; Murray 2002). Mary
Shelley’s Frankenstein, or the Modern Prometheus written in 1818 tells the story of
Victor Frankenstein, who is obsessed by the idea of the creation of an artificial
human. Frankenstein works sloppily and compiles his figure out of the body parts of
criminals and material from the slaughterhouse. He reanimates the body with elec-
tricity and creates a 3-m tall monster that is ugly and scary. Because of shame and
fear Frankenstein keeps his creature secret, and this causes numerous serious prob-
lems. The beast sees himself as a victim and asks Frankenstein to create him a
woman with whom he wants to escape from civilization. But Frankenstein fears that
together with his wife the monster could kill even more people and be a danger to
future generations. Frankenstein destroys the almost completed figure of the
monster’s wife. The monster takes revenge by killing Frankenstein’s bride Elisabeth
and flees. Victor wants to hunt him down and follows the creature up to the Arctic.
During his travel, Victor becomes seriously ill and dies. The creature returns to him
and commits suicide when it becomes conscious of its poor deeds (Shelley 1818).
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Warning against too much enthusiasm and the irresponsible use of modern
technology is a feature that characterizes the period of gothic novels at the begin-
ning of the nineteenth century, when the topic of artificial figures was particularly
important. The general eerie effect produced by the gruesome story is reinforced
because the nameless monster is composed of corpses. The image of a monster is
being deliberately exploited in Frankenstein not only to initiate suspense and horror
but also to highlight the dangers of a human trying to take over the role of God. Such
eerie stories grew popular in that period along with the widespread machine manu-
facturing. We can assume that highly realistic copies of human-like figures or
reports about them not only triggered an eerie and disturbing effect, but also served
as an indication of the potential dangers and as advice to deal carefully with the
technical heritage of the antiquity. A novel aspect about Frankenstein’s monster is
its autonomous, uncontrolled behavior, which illustrates the powerlessness of cre-
ator towards his creation (Kormann 2006). The image of Shelley’s monster had a
strong influence not only on the literature of dark romanticism, but also on many
generations thereafter. Until the twenty-first century it remains a highly controver-
sial topic. Shelley’s and Hoffmann’s figures were templates and role models for
numerous theatre adaptations, plays, and films and were deliberately used to express
our deep-rooted fear of human-like artificial figures and to issue warnings against
excessive technological advances and irresponsible actions of science.

Between the nineteenth century and the early twentieth century, there was a fur-
ther intermezzo of particularly complex human-like machines produced by known
magicians. The machines could demonstrate various magic tricks. Famous design-
ers of that period were the founder of modern magic Jean Eugéne Robert-Houdin,
French magician Stevenard, Jacques-Henri Rodolphe, Jean David, and brothers
Maillardet. The figures of this period had a strong appeal not only on stage. During
the period of industrialization, especially in Paris, a small industry of automatic
machines emerged, so enthusiasts and collectors could purchase artificial figures.
With the outbreak of World War I the industry came to an abrupt end and the era of
artistically designed, complex, and human-like amusement machines was over.

After the First World War, the role and effect of artificial figures particularly
depended on whether the country was a winner or a loser in the war. Victory led to
euphoria and an optimistic approach to technological progress, whereas the defeated
countries were generally very skeptical about it. The Czech author Karel Capek
connected this fear with the vision of a collective of artificial entities. Influenced by
the subject of the Prague Golem from Jewish mysticism, he addressed the use and
danger of artificial figures to warn of a further World War in his play Rossumovi
Univerzdlni Roboti (R.U.R.), whose premiere was in 1921. The play centers on a
company that manufactures robots to be used as a cheap workforce. The influential
utopian drama describes social and global economic consequences of the wide-
spread usage of robots. The robots finally rebel against oppression and extinguish
mankind in a terrible war. The play was a major success worldwide and was trans-
lated into almost thirty languages (Koreis 2008).

The remarkable aspect about Capek’s play is that artificial, human-like figures
are used not for amusement but for hard work, which people are not willing to do
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any longer. On the other hand, machines are not artistically-crafted, individual produc-
tions anymore, but uniform entities of serial mass production. The use of robots has
an enormous social and economic impact on the world, and the rebellion of the
machines even leads to the end of mankind. In his play Capek warns against the
power of political concerns and dictatorships and against the power of artificial
intelligence. Karel’s brother Josef, painter and also a writer, coined the title of the
play. The Czech word “robota” stands for forced labor and at the same time is a
synonym for a human-like artificial apparatus, which should ease the people’s cum-
bersome work. The fate of the two politically engaged brothers is tragic: Karel died
as a result of a hunger strike, as he demonstrated against the Munich Agreement in
which the Allies decided to surrender the Czech Republic to Germany. His brother
Josef kept on demonstrating against the seizure of power by the Nazis through
numerous performances with the play R.U.R. (Thiele 1988). He was murdered in
the concentration camp Bergen-Belsen in 1939.

5.6 Androids in Animated Movies and Films

In 1927 Fritz Lang made the ambiguity of artificially created robots the topic of his
expressionist silent movie Metropolis. In the eponymous city there are two societ-
ies: the upper class living in luxury and the working underclass in the lower parts of
the city. The city is administrated by the sole ruler Joh Fredersen, whose son Freder
falls in love with Maria, a worker woman and preacher who lives in the lower part
of the city. Frederson wants to suppress the rebellion at the early stage by replacing
Maria with a machine-man that the scientist Rotwang has constructed. Fredersen
compels Rotwang to make the robot look like Maria. But Rotwang, who is driven
by revenge, reprograms the machine so that it incites the workers to rebel against the
authorities. The rebellion succeeds, and the crowd rushes in a nerve-wracking chase
through the city, running into the real Maria, who tries to appease the mob. The
workers accuse her of being a “witch” and drag Maria through the streets.
Meanwhile, the machine-man is thrown on the pyre and the human-like shell of the
machine burns. As the metal is exposed, workers recognize the fraud and that
Rotwang misused them, pursuing his own purposes. They chase Rotwang and
Fredersen to the roof of a cathedral, where they start fighting each other. After
Rotwang falls down, Maria mediates between the workers and Frederson and
restores peace (Fig. 5.4).

Brigitte Helm played the part and embodied both figures in an eerie double role:
helpful and benign Maria and the sexually unbridled machine-man that is the per-
sonification of Rotwang’s sinful plans to manipulate the frustrated workers. It was
the first time that a robot embodied the uncanny doppelganger motif in a film, which
was described by Freud as fear-inducing in “the highest degree” (Freud 1919).
However, in America the reviews of Metropolis were devastating. H. G. Wells wrote
in the New York Times on April 17, 1927: “T have recently seen the silliest film. (...)
It gives in one eddying concentration almost every possible foolishness, cliché,
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Fig. 5.4 Brigitte Helm in
Metropolis (Lang 1927),
Remastered, Creative
Commons license: CCO 1.0
Universal, Public Domain
Dedication, online available
at: archive.org

platitude, and muddlement about mechanical progress and progress in general
served up with a sauce of sentimentality that is all its own” (Wells 1927). The review
was written and printed at a time when the newspapers were full of reports about the
tragedy of Titanic; the passenger liner had sunk exactly 1 week before and is seen
today as emblematic of the hubris of people delighted with the possibilities of tech-
nology. However, both Metropolis and R.U.R. made clear for the first time that
machines may replace humans one day due to superiority in intelligence, strength or
in mere number.

After World War II, computers and their intelligence had a strong influence on
our view of artificial characters. It had been already been established that androids
would need an extremely high intelligence and a huge amount of computing power
in order to interact with their environment. For emotions, however, it was com-
pletely unclear whether could be calculated by machinery. One of the first figures
focusing on this distinction is the Tin Man from Lyman Frank Baum’s fairy tale The
Wonderful Wizard of Oz (Baum 2008). The Tin Man, part of fellowship in the story
about Dorothy Gale, wants a heart to be able to feel emotions. Since then, science
fiction writers and film directors have been making use of the emotionlessness of
artificial characters or intelligences to produce drama or weirdness. For example, in
Do Androids Dream of Electric Sheep? by Philip K. Dick (1968) a group of androids
which can hardly be distinguished from humans go out of control (Dick 2010).
These androids are unable to simulate emotional reactions what can only be deter-
mined with a complex detector — the “Voigt-Kampff machine.” The science fiction
thriller Blade Runner directed by Ridley Scott (1982) is based on Philip K. Dick’s
short story and is a paragon of how to deal with sinister figures. Here, the androids
are called replicants.

Whereas the android/replicant Rachael is unaware of its artificiality and appears
helpless and pitying, other androids are well aware of their superior skills and use
them, thus posing a threat to humans. They are chased by the Blade Runner — a
bounty hunter. In test screening the audience was unsatisfied with the end of the
film, and producers insisted on changing it to a “happy ending.” The director’s cut
(Scott 1992), however, indicates that the Blade Runner himself is a replicant and has
to flee together with Rachael. The attitude toward artificial protagonists changed
quite similarly in the science fiction series Star Trek: The Original Series (1966—
1969) and Star Trek: The Next Generation (1987-1994) by Gene Roddenberry.
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Whereas in the original series, artificial intelligences or figures were mostly just
eerie, highly intelligent series antagonists, in the following series the emotionless
android Data is a full member of the crew. The search for humanity and emotions of
Data has become a leitmotif of the series and the subsequent movies.

Horror films have also made use of the terrifying effect of human-like figures.
Film critic Steve Rose writes: “(...) but film-makers have known about it long
before it had a name. It’s what makes many horror movies tick. Zombies are arche-
typal monsters from the bottom of the uncanny valley, with their dead eyes and
expressionless faces. Likewise the glazed-over doppelgangers in Invasion of The
Bodysnatchers or the robotic Stepford Wives, not to mention the legions of dolls,
dummies, puppets, waxwork figures and clowns that have struck terror in the hearts
of horror fans, from the ventriloquist’s dummy in Dead of Night to Chucky in
Child’s Play” (Rose 2011).

The Scandinavian series Real Humans (Baron et al. 2012) shows that only a
subtle adjustment is needed to make real actors look like eerie robots. The author of
the series Lars Lundstrom explains in an interview how the special gesture play of
the “Hubots” (human household robots) developed: “For this we actually needed a
long time. (...) Finally we consult a mime actor to learn how to decompose move-
ments and recompose them liquidly again. Then we thought how we could avoid all
the small human gestures: no blinks of the eyes, no scratching or touching of the
own face, an upright posture. Basically, the actor had to act normal, but in an abnor-
mal way. The Hubots act like humans, but you can see that there are no real people.
They are somewhat like bad actors: you can exactly see what they are trying to do”
(Hurard 2013).

The uncanny effect of artificial figures can be specifically transmitted through
the actors’ craft, but also occurs unintentionally. This happens with obviously arti-
ficial protagonists with whom an emotional connection to the audience should be
made. In this case the Uncanny Valley phenomenon can be held responsible if there
is no emotional bond of the target audience with artificial actors. According to
Misselhorn (2009) this is due to the fact that movies require a kind of “imaginative
perception”, i.e., the spectator only imagines perceiving something, but does not
really perceive it. In animated characters that fall into the uncanny valley and cause
a feeling of eeriness, imaginative perception gets in conflict with real perception.
The Uncanny Valley is often mentioned as a reason why films like Final Fantasy
(Sakaguchi and Sakakibara 2001), The Polar Express (Zemeckis 2004), or The
Adventures of Tintin (Spielberg 2011) are criticized and have not achieved box
office success. The Disney production Mars Needs Moms (S. Wells 2011) even
counts to as one of the biggest flops in film history (Barnes 2011). Studies on
uncanny research also use computer-generated images to investigate the eerie effect
(Karl F. MacDorman et al. 2009; Steckenfinger and Ghazanfar 2009; Cheetham
et al. 2011; Tinwell et al. 2011; Cheetham et al. 2013).

A particular feature of artificial figures in the twentieth century is that their intel-
ligence works without figurative representations or representative bodies. Only the
voice and indirect actions of HAL9000 in 2001 — A Space Odyssey, both in the book
(Clarke 1968), as well as in the eponymous film version (Kubrick 1968), are suffi-
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cient to create an oppressive atmosphere. Man can hardly prevail against the
uncanny intelligence in the background. Other examples of undefinable forces in
the background sending deadly humanoid machines to fight mankind: Skynet from
Terminator (1984) sends a cyborg from the future into the present to wipe out the
human race; similarly, the Wachowski Brothers let the last survivors of humanity
fight against the Matrix (1999) and their virtual agents. However, machines and
their artificial intelligence are mostly man-made and display significant weaknesses.
Many of these figures or intelligences have become an integral part of pop culture
and major trademarks.

Whereas artificial figures and intelligences are seen rather negatively in the West,
in Asia especially in Japan “where cultural perspectives on robots have developed
rather differently from perspectives in the West” (Karl F. MacDorman et al. 2008)
exists a more positive attitude toward robots. This is possibly due to the rapid tech-
nological development of Japan, which has relied on robots since the industrializa-
tion of the country and robots do not constitute a threat to jobs there. In Japan,
advanced household robots are considered as health care and are being increasingly
used to care for the elderly, which allows for the peaceful application of robots.
Nevertheless, the Japanese affinity for robots has its limitations: 11 years after the
discovery of his Uncanny Valley Masahiro Mori wrote: “(...) when the negative
qualities of human beings are multiplied by the negative qualities of a machine, the
results can be catastrophic” (Mori 1989, 51).

5.7 Discussion

The historical review reveals that communication and cooperation between humans
and anthropomorphic figures or machines did not always run smoothly. I will
address the positive examples later, but in total, negative or skeptical experiences
influence our view of the encounter between real and artificial humans. Artificial
figures are often exemplarily used to warn of the consequences of rapid advance-
ments in technology. Running into danger to be vanquished by an uncontrollable
species often triggers an existential fear.® But the question is how our imagination of
artificial figures has been influenced by the Uncanny Valley. Are artificial figures
only eerie because of their negative image in history or because of their negative
impact due to the Uncanny Valley?

With hindsight, we look back at a divergent picture of the Uncanny Valley in his-
tory, because relying on handed down reports can hardly provide us with an accu-
rate idea of how artificial characters from the past really looked like and what people
really felt when they saw them. But in the moment of a sensory impression as well
as in stories, we always try to get a concept of a figure or person in our minds. Only

%The science fiction author Isaac Asimov directly addresses this fear of mechanical man in some
of his robot novels. His term “Frankenstein complex” also predicts a strong phobia against all
resembled human beings — similar to the Uncanny Valley.
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a few have ever seen an android, but many will have formed a negative, neutral, or
even positive view on androids. But both the direct perception, as well as the indi-
rect notion of an ambiguous shape or form, can arouse uncomfortable feelings.

Conceptual as well as imaginative perception (cf. Reid et al. 2014) of artificial
figures are influenced by hitherto neglected factors: intention, aesthetics, and the
cultural context of a figure.

Intention As mentioned in the beginning, artificial figures are often designed
according to our expectations and simulate human appearance or human behavior.
This mental model (Lee et al. 2005) also includes a kind of awareness and intention
(Zlatev 2001; Fong et al. 2003). Amusement machines made by the Chinese, the
Arabs, and during the Renaissance in Europe were primarily described as entertain-
ing devices or just as tools. The lack of awareness leads to no rejection, because
there is no active threat against humanity. So, these stories tell of no further conflict
between man and machine, however, stories like from the men of Prometheus,
Capek’s robots in R.U.R., the androids from Blade Runner, etc. show that self-
determination of an autonomous and emancipated species is not accepted by the
predominant type and treated as a serious threat that often results in a devastating
conflict. Mary Shelley’s Frankenstein deals with a figure’s self-determination and
obviously describes the artificial figure as a monster with apparent cruel intentions
and moral errors. This not only decreases the emotional bonding of the reader with
the tragic role of the figure, but also increases the reader’s doubts and fears. Artificial
figures like Pandora, Olimpia, or the Machine from “Metropolis” also produce an
eerie image when distracting (often with their appearance) from an evil purpose or
leaving the reader or protagonist in the dark about their true intention. This might,
in principle, also apply to von Kempelen’s/Milzel’s “intelligent” Chess-playing
Turk, because of its ambitious intention to win the game against humans. In con-
trast, neutral, or philanthropic intentions in combination with tragic fates like the
death of Gilgamesh’s companion Enkidu, the end of Magnus’ doorman, Descartes’
daughter, or Rachael’s role in Blade Runner may appear less eerie and even pitiful
for human beings.

Aesthetics Because people are accustomed to associating their counterparts to a
specific gender, androgynous artificial figures are nearly always portrayed as male
or female. In addition to gender, the visual aesthetics of artificial figures are espe-
cially emphasized — as beautiful (like Pygmalion’s sculpture, Pandora, Olimpia,
etc.), repulsive (Frankenstein’s monster), or just unobtrusively human-like (Ning
Schi’s wooden man). These stories precisely described the figures’ intricately
formed, lifelike details, and later we will see that this issue is very important.
Generally speaking, we can say that responsive aesthetics lead to more initial accep-
tance by the viewer (cf. Hanson 2005) and seem to successfully obscure the artificial
being. Because of their human shape, attractive, human-like figures can also be
considered as a potential partner and sometimes produce sexual longing (as in the
case of Pygmalion, Pandora, and Olimpia). Combined with knowledge about a bale-
ful motivation or a figure’s unknown intentions, the eerie idea of the figure increases.
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Cultural Context Almost all historical reports tell of the high level of craftsman-
ship and technical know-how necessary to create artificial humans. It is fascinating
when the underlying technical processes cannot be completely understood right
away, or when we wish we could be like these characters or when we expect from
characters things we wish we could achieve ourselves. In addition to the figure itself
as well as the creator, reason, materials, or the method of development are high-
lighted and depend on epoch, religion, as well as culture. In antiquity and the
European Middle Ages, especially mystical or divine factors were accountable for
the creation of artificial life. In Asia, in Arabia, and during the Renaissance in
Europe, especially the art of engineering was highlighted. And as we have seen,
today there is another image of robots in Asia (especially in Japan) than in the West.
Thus, it is clearly significant in which culture an artificial figure exists.

The presented aspects are relevant in forming both short and long term mostly
negative judgments influenced by the Uncanny Valley. There are some few positive
examples, like Pygmalion’s sculpture, the android Data from Star Trek, or the Tin
Man from Alice in Wonderland that demonstrate a peaceful coexistence between
natural and artificial beings. They also show that only equality, good intentions,
and mutual respect can lead to higher emotional levels and relationships like
friendship or love. A true example of this emotional bond shows the case of the
bomb defusing PackBot “Scooby Doo,” which was mourned by US soldiers in Iraq
after he was destroyed by a mine explosion and could not be repaired (Singer
2009). Scooby Doo’s case indicates that not only the appearance, but also the
alleged common intention as well as its role in a group of humans may be critical
for human acceptance.

The historical references often described artificial figures’ lifelike details. Why
were these details as well as their skills and abilities so important, and why were
they so precisely described? Artificial characters also need to look attractive and
have enormous aesthetic qualities. Did the narrators hope that their description
would seem more interesting by mentioning these details? Assuming that these fig-
ures had really possessed all these abilities and properties, why, excluding the previ-
ously mentioned positive examples, were such figures unable to integrate
permanently into human society? Or: why did Olimpia attract adverse attention at
the party? Consciously or subconsciously, the authors could create a sinister con-
cept with their accurate description of artificial characters. These figures attracted
attention due to their “lifelike” details, but despite high visual aesthetics, artificial
figures are unable to get the long term acceptance of men. They just bring evil upon
the people, disappear, or get destroyed. A permanent and stable relationship between
human and human-like figures is rarely mentioned.

The most plausible answer for that reason is that these figures were consciously
or subconsciously exploited by their creators due to their uncanny effect and thus
increased the tension of stories. Intention, aesthetics, as well as the cultural context
are combined by the mind to a certain role model of a human entity. The historical
review shows that not only observing a real figure but also the idea of an artificial
human is sufficient to trigger eerie responses — not only towards human protagonists
within the stories but also to the readers. This idea of an ambiguous creature can
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also be declared as uncanny like its real embodiment. Only a few people may have
truly seen an artificial human in the past, but the conflict between man and machine
seem comprehensible and plausible if the Uncanny Valley within our imagination is
already taken into account.

As previously mentioned, human standards according to which a human-like
artificial figure are evaluated are the same criteria by which we evaluate humans. As
this is the precondition for social interaction with anthropomorphic figures, we can-
not ignore missing human attributes — e.g. imperfections in facial expressions or
errors in speech, etc. This is also evident, either in the short term by processing a
negative perceived sensory impression, or in the long term by imaginations and the
resulting kinds of prejudices.

Finally, the historical review shows that sensations as well as thoughts result in
the same stereotypical image of artificial figures — imperfect and therefore nega-
tively associated. To enable smooth social interactions with machines we must
ensure that artificial figures are strongly designed according to human expectations
and attitudes. And we need to rethink our understanding and image about artificial
figures and about ourselves. An entity’s intention has to be clear, the appearance has
to be appropriate, and we generally have to reject unjustified prejudices towards
artificial figures caused by our historical or cultural backgrounds.

Nevertheless, it remains very difficult to finally improve the impact and accep-
tance that figures are always accepted by people. In the end, there are still our per-
sonal preferences, prejudices, and subjective attitudes that will decide whether we
accept a figure or not. Finding the best commonalities and the most reasonable route
around obstacles like the Uncanny Valley will present the most difficult challenges
to improving social interaction and communication between human-like artificial
figures and real humans.
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