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Artificial Embodied Intelligence jEEFGENSEROI B EUR BRIV EE]

2024 with the support of the Toyota Conpon Research Institute.
The project grew out of encounters among researchers who met
through the institute’s exploratory program.

Just as human thought and cognition are constantly influenced by
the environment through the mediation of the internal organs, we

N might artificial systems also possess forms of intelligence
that fluctuate while rooted in the “here and now”?

Centered on this question, the project seeks to investigate, implement,
and conceptualize such possibilities from multiple perspectives—
engineering (Kohei Nakajima), biology (Tomoko Isomura), and
philosophy (Asa Ito)—while also fostering social dialogue through
speculative fiction (Yuko Ikkatai and Dohjin Miyamoto).

In the twentieth century, avant-garde artists often gathered the
possibilities and values they hoped to grasp through their activities
into a form of a [ETNILaaeY, which they published in newspapers
and other media. A manifesto functioned both as a (N rexq0d
announcing their presence to society and as an [lglexqon to those
who wished to dream together about things that did not yet exist.

Following this precedent, the NGO EIB Y LT IR GTE D TS

YIS 0¥ has chosen to present, in the form of a manifesto,
the possibilities and values we hope to explore through our research.

That said, this is only j{3@Kand is not a final statement. Through
this manifesto, we hope many people will take an interest in the

PN E B0 G LT T B TS TS ¥ project and join us in deepening

the discussion.

March 3, 2026
Artificial Embodied Intelligence Research Team

Do Computers Have an Aura?
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Once, Marshall McLuhan argued that media are extensions of the
human body. In McLuhan’s era, the center of the explosion was
the human body itself. Media—artifacts—were understood as
things that take over the various functions of human organs and
extend them to a planetary scale.

(13 . .
In fact, all man-made material things can be treated
as extensions of what man once did with his body or
some specialized part of his body.

29
(19 . .
Artifacts, language, law, ideas or hypotheses, tools,
festo clothing, computers—all of them are extensions of
the human body. ’9

However, in an age when Al has become infrastructure, should
we not think differently?

ISk what is being extended is not the human body—but

rather the body of Al.

Embodied Computation Manifesto Ver.1.0



E Rz Av X - AR ORFIc i RO F—%
VX BY BRI L, 2024422 620304E 3 TDH WV
P32 FRINTVS(415—945 TWh) . 372,
K H 7T (Electric Power Research Institute : EPRI)
12 & d. Chat-GPTId. 5% D Googlett iz b~ #10
ORI P LIELTHEN),

DIV TF— 22—t W N E A

HzE L Z2OHERPEI DA BELRBDFIVE—F
EN R MNGDYE 3 Y PR a@WA D T H 5.,

MA2T. HADSNS Eicf7 ) BRI, 2B B L I 27D
FELRE HDOWRFERPAIOEF b Tw2LH 22
L e DIEE O3~ T s [N Y (AN S /- 2 X0)
EZIRdR: 2 5,

Mani



According to estimates by the International Energy Agency (IEA),
electricity consumption by data centers worldwide is expected to
double between 2024 and 2030 (from 415 TWh to 945 TWh).
Meanwhile, the Electric Power Research Institute (EPRI) reports
that ChatGPT requires roughly ten times more electricity than a
standard Google search.

In other words, humanity is now constructing ({3l g0 PaN Eeki 1w

centers—across the globe, and human labor is mobilized to|

generate the vast quantities of energy required to sustain that body.

Moreover, if we consider that everything we post on social media,
the contents of meeting recordings and surveillance cameras, and
countless other streams of information are used to train Al, then

all of our activities become nutrients for the enormous,

inescapable body of Al

feStO Global data centre electricity consumption, by equipment, Base Case, 2020-2030
TWh
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htps:/ www.ica.org reports/energy-and-ai demand-from-ai?utm_source=chatgpt.com
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We must now recall that EIEID VTN (R 21 ) ETYD
physical substance.
Computation has a body.

In Al systems, the place where computation occurs and the place
where the physical infrastructure supporting it exists may even be
spatially separated. As a result, the physical substance tends to
become invisible to ordinary users. In addition, more and more cases
arise in which people cannot perceive where or how Al is operating
at all. This further accelerates the invisibility of its physical basis.

f ¢ To think of machine computation as separable from its physical
esto substrate is to believe in a mind without a body—a spirit or ghost.

‘We may be returning to the spiritualist era of more than a century ago.

But such an illusion has reached its limit.

‘We must rediscover the [N NI EY TUR g0 1] 118117
artifacts as bodies.

Embodied Computation Manifesto Ver. 1.0



ZITHEELD . B0V A o (k- ALY AP
WL TH B, [ ATUT B Ay =T THBILE ST
A2 VAR | =54 7 \3al B CTH 2 | L WHE > NG
ZBOVT, ZOANEE O AROKRI L HREED . Dbtz
DHOHF 25, BHE DR KRS 71—~ 2P 525
DLEHEHCIIIZ ATz HCTH, 20WHRDIRIED, 2
DIZTHbNIERICEEY 525,

ISAWVRNE 1T DN —F Y= 7Ly 7= 7 STV B aFE

B3 AN—FPBATHY 7S TULEEVL) R KT, immortal
REE o . L. oYK, =vy=70% HizisT
B TR s Tw 2t T %0, 20 C RN
ZDON—F A QIERIE T LB HEL B R D XA F I 2%
R SIS R AR i O ‘Ii‘iiéf:-ﬁ‘/vﬂ?‘—%ﬁl]?!& o—H
T EZIEBWTEEIRZHTIL.
1\-—F7bi‘i£7hé}.Iﬁlﬂiﬂz‘/ﬂ%%ﬁatmaaoif)mortal&'

B

Hinton, G. (2022). The forward-forward algorithm: Some preliminary investigations.
arXiv preprint arXiv:2212.13345, 2(3), 5.
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What matters here is that [T N T RT TR0 IR0 1
performed on it are not independent. JANIGRETITSVY MBI EIES

famous phrase “the medium is the message,” let us declare:

The medium is computation.

Just as a human being’s body—its shape, physical abilities, or
even daily condition—affects the style and performance of
thought, the state of an artifact’s physical system also influences

the computation performed on it.

Geoffrey Hinton once remarked that (Uil IEX 0 BTRE T

hardware and software are separated—as in current

systems—is “immortal,” in the sense that software continues to

f€StO OGN BTG URITGIEN Yet this separation is maintained
only through considerable engineering effort. LIRTERLENTGN) 1§11 E13
separation, we could actively exploit the nonlinearities and

complex physical dynamics specific to the hardware itself for

computation, potentially reducing energy consumption.

In that case, however, the computation implemented there would

[EeUnE mortal, like biological organisms: when the hardware
breaks, the software ceases to function as well.

Embodied Computation Manifesto Ver. 1.0



GAROEBI BB LODLWIADICILINTWVS
EWHZLTH B,

NP OB Tii [ 3 1 C LR A5 BD TGO AT LA 521
DU RVIINZT FAVENTW0EDLI A IR K (AR
VEavD20BREDORZy o TL2METER VIS
LZoTWwd, $vavh ADI=I2»rX—R—F2 & Iicl)
G, HEERIANZ I VT R e e 218 0TI RED
HB@rFHELTwRLIVA EBEOMEHIzs T Fryl
Ry 72 ABD LTI EHERHE BRI EoWTH D 5B - T3
DB,

IR BREIAD ZH o0 UDBRETEIEDTEL W,
ZOHORAMSEIE . RIES AL ERY HAROIREZZ 1L
b, HARD L@ LN FRBERAE T TSI HEH L. &
M CRELBEPZIZALC, MBI LBRBIIZ 0 TRL.
ERNICHEDS VR LR HA DB ED I =TI R T ARGR
TWwa e RE LW ERS. FHROREZ D 2 A
B3,

OLTEBRDOAD O LT HERORBIIL # LEALL
ROV I} (1213, [ S2PE A3 B, bhvbiuds F 3 <33,




festo

A defining characteristic of bodies is that they are exposed to

all kinds of input from the environment.

This stands in stark contrast to commercial machines, which are
designed to accept only a very limited range of inputs. A television
can be operated only through about twenty buttons on a remote
control. A computer receives input only through a mouse, keyboard,
or voice. Even conversational Al, though trained on vast quantities
of data during development, produces outputs in practice only in
response to words or images entered into a chat box.

Bodies are different. Their inputs cannot be predetermined.

Temperature, humidity, and atmospheric pressure on a given day
alter bodily states. Some people experience major changes in
physical condition because of typhoons that formed near the
equator thousands of kilometers away from Japan. Not only
physical conditions but also psychosocial factors—such as who
is standing beside us, or whether we feel accepted within a
community—become inputs that shape the state of the body.

Amid these infinite inputs, bodily states change from moment to moment.

IRIJO RSN “here-and-now-ness.”
What we must discover is the |i{3 Loy T8 Ty (T 1 g1 e T CN
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Nearly ninety years ago, sound film (“talkies”) was becoming
globally popular. In this context, Walter Benjamin argued that
mechanical reproduction leads to the (IS RO RIEIIER

“Aura” refers to the weight and authority that arise from the
R s ], grounded in its presence in the “here
and now.” As the information society accelerated, the aura seemed
to be driven to the brink of extinction.

Yet if we discover the here-and-now-ness of artifacts, this would
mean that artifacts themselves acquire aura.

festo
Even if computers are mass-produced in factories, if the bodily
potentials inherent in each unit are drawn out, they may come to
possess the aura of singular existence.

Today we be witnessing the signs of a world in which

artifacts begin to bear aura.

Embodied Computation Manifesto Ver.1.0
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Human internal organs support the foundations of cognition and
emotion. Through (TS gaes Sat0n, bodily states such as heartbeat
and hunger are transmitted to the brain. The gut and the brain are
closely connected through the gut—brain axis, and the balance of
gut microbiota can influence mood and cognition. Thus the health
of the viscera is an essential factor in maintaining human mental

and cognitive performance.

I8 Artificial Embodied Intelligence BTSN W BRI MR
refer to biological sensation but to [T BIRO NI ST R Iy I
that track internal system states such as CPU load, memory usage,
or system stress. Awareness of these internal conditions enables a

fQStO form of metacognition regarding the reliability of outputs, which
can lead to responses such as acknowledging “insufficient

information.”

In this sense, the concept of internal organs shaping cognition is
already being translated into Al evolution as RS EEE BN EN §

reflecting on their own processing limits.

Embodied Computation Manifesto Ver.1.0
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The first step toward rediscovering the physical substance of

artifacts as bodies is [NHRALERLREVAR BT LR 0]
their designers—to misuse them.

A striking example is found in speedruns of the Nintendo
Entertainment System, where a cheat involved [YSX0TRINY
B TP e [n this case, by intervening not through
the developer-designed input channel of the controller but
through the physical layer—thermal input applied directly to the
hardware—beneficial bugs were triggered, such as characters

starting the game already at maximum level.

f€StO The advantage obtained in this way lies a0 LR e LRI
defined inputs.

The physical body of artifacts hides functions never intended

by their creators—unregistered capabilities. By establishing

appropriate readouts, we can extract the latent potential and
spontaneity of artifacts.

Embodied Computation Manifesto Ver.1.0
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JLRTRSINR our attempt may resemble traditional media art.

For example, Nam June Paik in Magnet TV (1965) placed a
powerful magnet against a cathode-ray television set, distorting
the images on the screen. This can be understood as treating the
CRT itself as a body and intervening from outside the interface
designed by its developers.

However, while traditional media art pursued [Sguals1TnZ1 I 1T}
. we go a step further. Our project aims to uncover the
latent capacities embedded in the physical substrate of

festo artifactsERNBRENTME RSN unexpected usefulness.
The study of GENGIIGEIRA LI B LTEIITE WM is therefore both

2 [TSTSY for understanding the embodied intelligence of artifacts

and an [SilqUTII g1 ig ) ETesldd for extracting it.
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Seeing the physical substance of artifacts as bodies will transform
our relationship with artificial things.

If the uniqueness of each “body” becomes visible, (1IN g 0 FIENTYS
differences among standardized mass-produced artifacts—

once treated merely as noise—may instead become value. J3v3

instance, in the manufacturing of automobile engines, individual

variations in performance are already empirically known to arise.

How, then, will humans relate to artifacts that have acquired this

new mode of existence?

(ORI RRI Bl humans and artifacts move toward greater |
PETENRALf artifacts gain “here-and-now-ness,” humans and

festo ENHETRWEVAVIWCE M share a sense of “Ba” — being together|
Such a situation might foster

relationships of deep attachment.

Another scenario is that i AT R TS SR
TRt taad [ every stimulus can potentially become an
input for them, they may become entities that humans hesitate to
touch. In that sense, they may resemble powerful religious
fetishes endowed with intense aura.
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