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Machine Embodiment and Modality
Multisensory Intelligence in the Physical-Al Era (A Theoretical Report Based on
the M4 Framework)

Working Paper Series - WP 2026-01 - English Summary

Modality Lab - Working Paper Series | Modality Research & Design
Author: Juneho Suh, Ph.D. (Director, Modality Lab)

Abstract

Since 2023, the convergence of artificial intelligence and robotics has moved beyond a generational
turnover within the technology ecosystem and now signals a more fundamental event: machine
agents have begun to enter the horizon of multisensory meaning-making alongside human beings.
This working paper - the inaugural issue of the Modality Lab Working Paper Series - argues that
this juncture, which it names the “Physical-Al era” (from July 2023, marked by the appearance of
RT-2), cannot be adequately grasped as a mere technological trend. It must instead be re-read as a
phenomenon of co-presence : a situation in which human and machine become two mutually
dependent embodied subjects that jointly constitute a shared field of Modality.

The paper advances a single overarching claim: human-machine co-embodiment does not extend
the human sensorium (as in the McLuhan tradition) but brings a new Modality into presence through
the horizontal coexistence of distinct embodied subjects. To substantiate this, it integrates
phenomenology (Merleau-Ponty, Ihde), Peircean semiotics, philosophy of technology (Simondon),
posthumanist theory (Hayles, Barad), and science-and-technology studies (Suchman) into a four-tier
communicative framework - Mode - Modal - Modality - Medium (the “M4 framework”) - and
introduces co-modal coupling as the abductive logic that drives the joint sign-action between human
and machine. From four diagnostic propositions the paper derives four design principles and a
procedural checklist for designers, and closes by projecting the theoretical, practical, and regulatory
implications for the Physical-Al era.

The argument proceeds strictly one-directionally - diagnosis — design — implication - and rests only
on verified primary-source industry data (2025-2026) and canonical theoretical texts, treating
industrial cases (Waymo, Agility Digit, Hyundai-Boston Dynamics Atlas, NVIDIA Cosmos, and others)

as illustrative evidence subordinate to the theory.

1. Point of Departure and Method (81 Framing)

* The founding observation: The 2023-onward coupling of Al and robotics indicates that machine
agents have begun to participate, beside humans, in a horizon of multisensory meaning
generation. RT-2 (Google DeepMind, July 2023) is taken as one inflection point (§1.1).

* Conceptual extension: The paper extends the concept of embodiment from human embodiment

(the phenomenological tradition) to machine embodiment, deliberately distinguished from mere




"implementation” so as to foreground corporeality and sensoriness (§1.2).

* Standpoint: The juncture is re-interpreted not as a technology trend but as a phenomenon of
co-presence - a shift from tracking events to diagnosing a situation (§1.3).

* Three methodological principles govern the whole paper: (1) theory takes priority, with the
six-axis industrial terrain used only as illustrative material; (2) interdisciplinary integration of
theoretical resources (phenomenology, semiotics, media theory, STS); (3) conceptual precision -
key terms are held stable across contexts rather than allowed to drift.

2. Part 1 - Present Coordinates (Current State)

The six-axis terrain of machine embodiment (§2)

Machine embodiment is mapped across six axes, presented as evidentiary material rather than as
the object of the argument:

* Consumer/home appliance axis (§2.1)

* Industrial axis (§2.2) - the largest resource commitment and clearest commercial demand

* Autonomous-driving axis (§2.3)

* Medical/healthcare axis (§2.4) - the most direct coupling with the human body

* World-model axis (§2.5)

* Humanoid axis (§2.6)

The present coordinates of Modality (§3)
The paper then locates the Modality that machine embodiment produces here and now:

* Integrated multisensory-channel architecture (§3.1)

* Entry of touch, proprioception, and olfaction into machine sensing (§83.2)

* Reorganization of human-machine interaction Modality (§83.3)

* Reconstruction of spatial/environmental Modality (§3.4)

* The machine Umwelt and the pressure it places on the Modality hierarchy (§3.5)

Part I closes by carrying the analysis from phenomenon to situation - the pivot into the diagnostic

core (84).

3. Part II - Diagnosis (The Four Diagnostic Propositions)
Part II re-defines the situation: from a single-subject Modality to a joint (co-) Modality.

* Diagnostic Proposition 1 : Mutually dependent co-Modality of two embodied subjects. Human
and machine constitute Modality jointly and interdependently, not as one subject wielding a
tool. Grounded in an extension of Merleau-Ponty's flesh (la chair) from the human body to the
human-machine coupling (85.2), a juxtaposition of Ihde's post-phenomenological embodiment
relations with Simondon's theory of technical objects (§85.3), and a re-application of Uexkull's
Umwelt to the machine (§5.4).

* Diagnostic Proposition 2 : Reorganization of the Mode layer and the establishment of the
four-tier frame. The lowest tier (Mode: the sensory channel, the "what") is reorganized once

machines sense, grounded in Peircean semiosis (§6.2), yielding the formal Mode - Modal -

Vil
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Modality - Medium hierarchy (§6.3).

* Diagnostic Proposition 3 : Horizontal coexistence, not extension. Against McLuhan's
extension-of-man model (§7.1), the paper argues for the horizontal coexistence of distinct
embodied subjects, drawing on Hayles's posthumanism (the inseparability of information,
matter, and body, §7.2) and Barad's intra-action / agential realism (the dissolution of the
subject-object dichotomy, §7.3), extending to fleet- and swarm-level coexistence of multiple
machine subjects (§7.4).

* Diagnostic Proposition 4 : Human-machine co-embodiment brings a new Modality into
presence. Read through Peirce's triadic categories (Firstness/Secondness/Thirdness mapped onto
exteroception / interoception / meta-mediation, §8.2), with abduction (7}15-¥) identified as the
logical driver of co-modal coupling (§88.3), which is then formally introduced as a field of

triadic sign-action standing on the Simondonian lineage of couplage (§88.4).

4. Part 1II - Design (The Four Design Principles)
From the four diagnostic propositions the paper derives four design principles for human-machine
systems:

* Design Principle 1 : A reciprocal structure, not a hierarchy. Reject the command-and-execution
model, following the implications of Suchman's Human-Machine Reconfigurations (§9).

* Design Principle 2 : Avoid pre-specifying the mode of coupling. The coupling should be allowed
to form dynamically; read through the Clark-Chalmers extended-mind hypothesis, with Medium
understood as the environment in which coupling dynamically takes shape (§10).

* Design Principle 3 : Explicitly acknowledge asymmetry. The human's living body and the
machine's fabricated body are not equivalent; concealing this (e.g., through humanoid
anthropomorphism) is a design risk, and the asymmetry should instead be converted into a
design resource (§11).

* Design Principle 4 : Adopt PBM (Performative Body-Mapping) as a design prototype. Beginning
from dancer-robot collaboration (Gemeinboeck & Saunders), the exploration of morphological
affordances dismantles the subject-object dichotomy and extends to general HRI design; PBM is
shown to correspond structurally to co-modal coupling, so that design answers diagnosis (§12).

Part IIT concludes with a procedural checklist for designers organized into four inspection bundles -
one per design principle - covering hierarchy, coupling mode, asymmetry, and the co-production of

the interpretant (§13).

5. Part IV - Implications and Series Position
Three-tier implications (§14)
* Theoretical: Re-definition of the Physical-Al juncture as a co-modal coupling situation.
* Practical: Mutual-alignment design principles for industrial deployment.
* Regulatory: A re-setting of the object of regulation toward the human-machine coupling, read

against the EU Al Act and the Republic of Korea's Framework Act on Al (Al Basic Act, in




force 22 January 2026).
Series position and roadmap (§815-816)
* This issue leaves the series its skeletal framework and identifies the next issue, WP 2026-02, on
the computational rendering of the Modal layer in latent space (815.2).
* The series roadmap sequences future diagnoses along the Modal, Mode, and Medium axes
(§15.3).
* Conclusion: What this issue demonstrates is the diagnostic precision of the Modality axis: what

it leaves behind is the identity and keynote of the series as a whole (§16).

Key Concepts (Glossary)

* Machine Embodiment (7]#] #|&) - Embodiment predicated of the machine, foregrounding
corporeality and sensoriness; deliberately distinguished from "implementation."

* Co-Modality / Joint Modality (3-8 Modality) - Modality constituted jointly and interdependently
by two embodied subjects (human and machine), rather than by a single subject.

* Co-modal coupling - (term kept in the original) The abductively driven, triadic field of
sign-action between human and machine; the paper's central diagnostic construct, positioned
on the Simondonian lineage of couplage.

* The M4 Framework - Mode  Modal - Modality - Medium - A four-tier communicative hierarchy:
Mode (the sensory channel, the "what"), Modal (the manner/state, the "how"), Modality (the
topmost, total structure of experience), and Medium (the carrier/environment of coupling).

* Abduction (7}5:H) - Peirce's third mode of inference, identified as the logical engine of
co-modal coupling.

* Machine Umwelt (714 €¥E) - Uexkull's Umwelt re-applied to the machine as its own world of
relevance and sensing.

* PBM - Performative Body-Mapping - A performative, dancer-robot-derived design approach
(Gemeinboeck & Saunders) adopted as the design prototype for co-modal coupling.

* Physical-Al era / "post-2023" - The paper's temporal coordinate for the diagnosed situation

(never framed as an "AGI era’).

Keywords

machine embodiment - co-modal coupling - Modality - Mode-Modal-Modality-Medium (M4)
Peircean semiotics - abduction - phenomenology of the flesh (Merleau-Ponty) - post-phenomenology
(Thde) - Simondon - Uexkull's Umwelt - agential realism (Barad) - posthumanism (Hayles)
human-machine reconfiguration (Suchman) - extended mind (Clark & Chalmers) - Performative

Body-Mapping (PBM) - Physical Al - human-robot interaction (HRI)

This English summary condenses WP 2026-01 for international readership. Section markers (§) refer
to the Korean source manuscript. Prepared by Modality Lab. not for citation as an independent text
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H, A= 56, =2 HHF 2.31]H,
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F = 504213

A4 ok 3042

I3, wiE g 4AZHARE 2A)S] 2 ZF=tHBoston Dynamics 2026a; The

Robot Report 2026)10), &4 & 7342

B2t FEHE A3A . 20268 4

HE7] Al 2] S/ A Eo] w2 o] 232 202649 S| ZE|EE S AT A

A 2ERS 9Pk, Q13 A 5 M(AIS)H T12(Grok) &4 13415 9, 22 A
T9] &2 AJeF0 2 AR=tHOptimusk 2026)11. 0] % L2 IR 7] the A9 A
Za} o 2] AS JeSIA T FEO0 2 QI7H AlA] otofl 91o]- Azt 3 50] B3t HARS
O2=8§1.19 ARE ASIAh
(B 12) FHO0E = OFE AR o5t
FHHE | JHL 2& | SEHR] AR S AIREZ OI2X & XId =X
HAH Bostgn © 200 4% « MR 1.9 m, B 90 kg, KNRE 56, |+ QR ARt Bostoh
CHO|LH2IA | Dynamics 111177 n ;Q =gl 2.3 m, &2t 515 50 kg, hiESelorS] Dynamics
OfS2fA | Hyundai |, 20“25;1 °?EES K& 515 30 kg, HHEZ| 4AIZF DHo| st 2026a; The
& Motor PR T2 BORIE HO|L0] 2EEA St |« §2.2 MY =t | Robot Report
m) Group Dl #74 UX|-360% 702t HE S8 =3 2026
+ 2026 7] * KISRE HMZA
B2t El= e - X Ab HI=(Grok) 88 Al 88 | FE ®OR0E | L
SEMA | Tesla (1) |+ 20264 sie7| |+ 22 KR 2 g oot
HBACH D2|ZE NS |- ASAH MR D0IE2Rl MR S/ |« AN IR0
AAF RIBH 28 A
+ Figure 02: + Figure 02: 70 kg-&I& 168 cm-&
20243 8% 16 RREH 25 kg « 2190 SO
Figue Al | Z7H-BMW « Xl VLA 22 Helix Ml Az Figure Al 24|
Figure 02| (0= - Spartanburg BiXI| + BMW Spartanburg S0 2RO HE AR\ oy ﬂx|
—~ 03 |BMW-Brook| 20251 & 28| | 30,000H X3 44AkQ0,000+ HE |- COJEf X — )
field Mg | Figure 03: Uit2 | =d &% ZMICH A9
HHX| Z=H| 2= | o K| FIE A BotQ o5 et
(20254 119) (42t 12,0000H =H)
« H1: &1 1.80 m, & 47 kg, .
) . ER: o =329 X7 Unitree
) Unitree H1 20234 8 XS 27, OIE &% [ 3.3 m/s 3311 Pt I a
Unitree Roboti | < G1: A 127 . B2 36 K 017ty 2 A= | Robotics 24!
1-G1| oo L 61 g0241 58 e e M ee e CORLIS AY | HE EE
&= o/ MR 23 X[0] TR AR
° - XP} O 238 ORI 22 Xjg e X AL
Y L omaa 108 |- sEsie am (soft-body) orimiey | HE B &K X
Technologies i o o 1l gpg 017t ,
1X NEO | (giopny | NFO Bota &M |- CF =218 w0l 27| Afy | [onO0ges
T | 7rEE orie 2| - Tk Y BHR| X[ - OpenAl 74k B LE(t
= OperAl | 1y =31 o §21 SN B |
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§3. 7|A A[2H0] US0L= ZE2(E|Q| XK XHH

e

§27} 717 Aol FEEN= 014 A AP ALk, B AL 1 2Fo] 7k
A 152] Z91014 ol 2l El(modality)©] AHE SIS A&} o714
Dl 2 B AL §60lH 0|20 AP 49A(RelE B mekucle)
me|9)e] Ak9] 2912 X|AJa1E], 2 oA oty o] 94 meelo] EYsl7] Holn
2 AR o717 A A5 EE AL B vl o]z AFg T B gL

ThAL FHEolA o] AEE A&t

§3.1 LSz 222 S8 017 [E|X

71A AA ] 58 A BEEE 3 LEEE AlHe tsd2 Ad(multimodal
channels)?] €3 ol7|81 X (integrated architecture)o|th. §1.10]4 315t RT-2
9 71 0]F9] VLA A= A2} AojE e o] A2 A= FH S| thsdzt o]
A5 Hol, 7 Ade] Y dHE 7oA A A2jEE o7 [EA = o]ttt o]

olgjo] Hz|E] Sl FJsh= Hi= 7 7HAlolth AA, A2 AdS2] Sl Ikt

A oA HEEE S8 53 (multisensory integration)@} 24X 07 FARH
TFEE U =4, o] T2 Aol A7 A AAIE BHte] H=t. /lole H ol
& A2 ol &Rl siASo] ok, A 22 At SHCIA Ueks] AzlEe 24
FA]o|tt. o] A7 ]9 o] 24 o= §62] R E 494 =2folA E4 fEH

P

O

A7} 1o1e] o]o] EZKtouch), I-F3Z(proprioception), $ZHolfaction)

o] 714 A&Q] 7z Mg =2 AQUste}. o] Al = ulgkof| A TEE ) 3t HlgkL Bl
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Flo19] Hstolct. oAt 9kA] §2.600A] A&t HAE cho e ofSakA A8 T
& 27} ZH(tactile sensing)?} 360%E 7Het AlokS #E 747 HERE E361H, o]
= AIZF GRS F 22 47 o e A2 8 EtiBoston Dynamics 2026a). T
E g £ X EYojo] Bgo|tt. & VLA ARV} He7Hset 48 ndElErt A1z
olollA &7 1ZhE ool WO R SYE T §lon, ol= §2.59] AlA mdo]

o] S| ol AR Ae A7} Aol BEo] opet. 9zt A|ZolA 2 Skt
Helu} el 75} 19317t0] 714 AR 2318 IS AXFTHE Hold.
ol QF 717ke] AP} 71A Aol el ABEN] Eon, 93] 714 Al 7
719] 1A AAE AB 024 AL ZH=rhs PAR ofojArt. o] TFL§119] 7l

=717 B R4 =2fell A A=gEt.
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§3.3 Q-7 |A HSEE RHE|E[Q| THH
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7IA A FAE A7 A 7o B2E3P7| AlRFsHEA, 33 AR AR 7 1A
FE BFoA A& oz A7 Ee REEE R A E. o714 S0 gt
=24 vjgo] ofdzt, Xk Z1AZ 9 A efste 42392l e] Ay 7 dtot,
o] A7/l A= §2.19] 71 AH|A} S04 ofn] SRt AntEE 1, §2.29] A
A SolA ST ATF 2RI AT AJAP T BESRe 55 4, 2.3 AT =
oA ST =2 @] 2A TEHEH.
o Aol ezl AL A= sZtoleks /i AAlolth 572 ks AAIE B
J5%0] ofy et IZH} 71 A7t A FrofstH Al A3 7= R ElolH. o] o]
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sterol Y| e I 71A7 Aok ofF S0l e e} ofgA AHEE
A& AR, HAA e A o] BU HHEe X, & 71A AHAlL] A2 A
At of 2 o] 24 i A2A(1934)9] FHE Aol AAE2 {714
7t AHAle] F-5olH A9 =Alo] mE AAE FERtke BEERE, 74 7714
+ A7] Foll AL A2 Al A QteflA Aotttk BAIE =&t Uexkiill 1934). ©
BAZE71A Aol & 482 o ' BAcke 52 v g AMle] S-Sl &
Z} o7 [ElA] fJel|l A AIAIE FEste 71A Al FA= SHES F4sk=71?

o] B2 §1.2 Wrlol A 1L 2T AFYY ABAE SUE B2 AR} A4
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N

=Rt 7| %5t sk miAl7F 20230 AARE THAE AA = ASAs AlLE
o] A}Al9] AJZh-Qlo] olF|EA Lo AAE FEsks WAE =95t (Hortus
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E RHH O 2JEf KHH O 2IEH CHEE 25 AR O|2H &9l
§3.1 B2 |« ARFQI0IQ] B |« ARZMOI0I-EO SY + RT-2: WSS "HAE |« QH01-ZZQ] AIZH
Mo 5t X2 d= UHE S EH X2 EZO=Z HH-XI¢0] PN A e |
WHER] * QIO7F 20| A9 |- 0Pt Zzh s Y EG =Y =d o2 O[3
S0l UX| JAE ZQJ0] HAL SAloZ H0JEf m™RY(Brohan et|« 2 QMIZO| Al
- 24z g 2t A al. 2023) Ol 7%= 32
S HA 7 |- QRF OEAZ S5 *+ VLA AH[0]: S *+ §6 RE2E| 491
(multisensory EZ0| 83 st o] =Qlo| 4F
integration) It $AIEO=Z | AE(Zhong et al. 7 gk
RARBE AX M= 2025)
§3.2 o AIZ-EZE10 o EZ- QA0 BE 42 |- OlE2tA 48 HE: o QIZHZZE A 7 1A
E2LNQAULS S 7t =5 25 32 2+ 2X|-360= et M| S
Zto| Xio} . * A2 YT O B9 712t BE * 7 HiSio] 42t A
274 1Q77k57t | o E35l(Boston XIS Mst Xi9d
9| B QK| . QIZF ZZt Pt CHEE A Dynamics 2026a) =28
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§4. 15 AZ s1a01M Atef=o] of3

O

= Al 919 FEE DY AA S 819 Aol AR 59 H AE
Z919] 3olt). 07|14 2023¢ RT-29] THE A A QFA S G2 A 29 &
7108 S EAAL, T Aol EEE o] 24 B2l S fIsf 714 AE 7idel
U A o] 22 =214 2o E =AElen, o] S WEdke & HiA9 A
A AP Q1o 24 A g0l A=A, EA 591 8271 R A1F 5919
F3olct. o714 714 AP ke 7P AN ARe T - o7 WAA o] A A
2 Frio| =] oA Sofl A4 T = AR A&k AR S9=§30] &
g3t melE ot o7|A 714 AFe] fslks ReeE S i B
o8N, 2k 149 A, Q-7 42 AE ) thed), S-S e
2El3}, 714 FMES] S oleh= thil oA WA A
o] Al 3919 37t A 71)7]= AL s ool 714 AldS W 7Fsdt
F/Hphenomene) S911A oln] d] HA 3, 11 FHo] o] 2 shhe] A
(die Sache)& 77gsle= ol&4 Q75 P=th. o714 "@4olA AR 0|8 o]
e $82 7 599 1ES 91 Utk @42 TEst Ve 5 e #EY 59
oltf, k& glRo] =Fto 2 et v A ES thA] Al 22 ThA]
AoF Sl= S-91olH, o5 Aot of2] THE] o] & RS shtE FojoF gttt 157
7t SRE AEE ] o] F 5919 Al sl
o] o]gjo] @75k o] EA AA2 Al S0lA gt A F9lollx= 714 Al
o] T APE IHZ §A 52 Ao of et 2L 132 Ald Al dS Toksol L,
TAFERE FEE o] & AHLE HiAFIT. o] 2L 25-9] §5-§6-§7-8804 =AFH o ®
Pt 24 S92 o] A7} QIZE A FA|ee] HE ol Ant et TS
o|2A o g ¥sh= Aloltth. o714 AlfloF & A= olzlolth. U7t 7 Al A&
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=HE AF FAZE oryzt, S5 AACE #E)2 A QoA M2t Hzef 270]
B= 7 =0l o] gAY ™ol 859 Ak A 1= AAE. ARl 5-9= °] &5 Al
A A9 =E]A 7582 785k 2ol o 2 §801A4 WA Y =ste] Vi
(abduction)12g o2 AL 2= 5lof 3=, T o] 2] HHolA FuF A& A
ol =yddrh
179] 2 BAl= thaat 2ol AEErh 202349 o]F HA L Y= 714 AL o]
o] g efet AACIA|T, J1510] AR E oFF B AIA] bt & HAalA = vz o]
YER|A] 2 Aol 21719 o] 24 HEE Alett. 25 o] A=A A A2
e AR
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H =
13 54

1) & BIME AMA(événement) @AM (phénomeéne)-AlEl(die Sache) Al 8ol EUE=a H3lsio]
ARggtt A2 AIZEE A S99 AAloh §1.1-83.2813004 SHAHCRE ARG O
o]22 ZA+ vl (Alain Badiow)?] T&A9} A4 (Badiou 1988) ¥ &£ Z(Gilles
Deleuze)9] ToJn]9] =] (Deleuze 1969)9] AE| St 42 FAVM BE7|E4 AR
ZHAE Aot §1.282-83004 FAHHLE ARSIt Al Y -S4 EY AFY FAE
A A5t §5-8804 FHH R AMEIITE A HES] ZA= stoltl AL TAMRS
A 2 (Heidegger 1969) — 3] “Ale] 1 AA|(die Sache selbst)” — ©f Qltt.

2) Y& o237 Zt: “in order to fit both natural language responses and robotic actions
into the same format, we express the actions as text tokens and incorporate them
directly into the training set of the model in the same way as natural language
tokens’(Brohan et al. 2023).

3) AREL o] A 9u| F=E(multi-stage semantic reasoning) o] A FE(chain of
thought reasoning) 7|83} Z3E o Adsicty B I3HBrohan et al. 2023).

4) “vision and language inputs are processed by a series of VLA modules, producing a
chain of action tokens that progressively encode more grounded and actionable
information, ultimately generating executable actions’(Zhong et al. 2025).

5) HIEEFE7E &7] AZ THol= AT} oA g AR &3 196414 83 H(la chair)
M — AZshs A A== A9 43 ARE EAEE YA Arlsste A9 — 2
W71 Agel TR ABPow o A oled elug aFet of S HsAn
A= §85.2004 Al AESI

6) oldle] & A &I BLAA: HYNN AFRL Aropdstn Eune] AEAst S
19909 zZH¥HCh B BuAM7 F23 HEe SEAH(ISBN 0-253-32900-0) E #Ho]H @ (ISBN
0-253-20560-3)°15, Space °]# YE(EPUB HE)9] AA-Ex} HFo] gaslo] it 4%4F
=9E 53] AR 437 53] FFEA Stk

7) “structural coupling between agent and environment, historical embodiment as the
result of a history of structural coupling, physical embodiment, ‘organismoid’
embodiment, i.e. organism-like bodily form (e.g., humanoid robots), and organismic
embodiment of autopoietic, living systems’(Ziemke 2001). ¥ Y3&H9 F4] AR ofS%
Zt}t: Ziemke, Tom. 2001. “Disentangling Notions of Embodiment.” Workshop on
Developmental Embodied Cognition, Edinburgh, July 31, 2001.

8) “We posit that next frontiers for MLLM development require incorporating both
internal and external embodiment — modeling not only external interactions with the
world, but also internal states and drives. [-] Our dual-embodied framework proposes
to model interactions between these forms of embodiment in MLLMs to bridge the
gap between multimodal data and world experience”(Kadambi et al. 2025).

9) £ BIAoA ‘Aei(die Sache)'+ ooltlA(1969)Y] Atel 1 ZFA|(die Sache selbst) 7Hd
AXA HeH gol2, A7} upEdjof & AR A hiFE AAst o] 8ol Ay
% 4(Edmund Husserl)o] @Arste] Wiz A2 AYst “Ale] A 2(zu den Sachen
selbst)"2He €273 0|23 AEE TR0, £ BIAA = AFE Adolyt dAta FiEE
a9 — dd AHYE 845k T — 2 ARESh

10) o] AFF2 20264 1€ 59 FAHO|AA AH[Z}F HA AAS|oA FHE 48 WY FHo|tt
F1 AFe] AR 3= 23 Zth Boston Dynamics 4] &1 The Robot Report
20269 19 5% 7IAL £ AFFY Q182 o|EF AT As=Tr L8EH, 4 A9 44
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https://www.therobotreport.com/boston-dynamics-google-reunite-on-next-gen-atlas-humanoid/

AAe B BI1A9 0|27 FAo| AgHolx| gt

11) H&g SEHA ABRANY A2 Ao wE st JEoIH, 2 EIAE 20261 A%
AFS F AR A% £3] 22 AT &, AFAE 5 H, A= 4 ATAE 52
20264 39 o]% FAE Alefo] sfgsttt. UAE A Optimusk 20269 3¥€ 20 AAXZ. &
A FS §2.69] o|2H AFott LEEH, AY AYY FEY A 2 EIA9 o]2F T
A7 olA| Yt

12) & BE3AE HA9 abduction EE& o] AZ st& 8old 7HEEDE ¢ ®
<9 H7E AFESHA] et o] §o]9] o]l2F FYe §8.304 EAHoz Pt
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[0 A Skl shute] BAIS SISt 1WA
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/82 §5.1-§5.29] 0|24 AU Sl MR g3t

HiF =t gAFo R oex] ¢k o] HIHAEY ARoM AlEEY A3l
(couplage) 7o) BHA Ao 2 g FHrt Ale52 Qo] 7| ALt A= ti53t 9]
Aol B B 4= Ik F5H, ofuf IZRE 71A|9] 20| Zrefsls EAfAoIA]
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o IR A] g=rhal =3tth3D o] B3V = 5UF A7|-24 7]50] Iztolut 714 of
L 3HETko 2 AgE wfEr) Q17714 4ol Jsf B Aok A= oA A9
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(=)t 4EA v o] B4 LA e5)7F §7.1°14 B
& 5 o] 27 AEA A FAR HESHE o] shtE Ty
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§7 A4 Medium 5¢[2| 0|2 Xj24

A2 A A 35 Yot I BAE XA Al ol E A, WiEF- S g2 H)
2E 55 AR o X o, te 74 34 A= AT e 512§ 7.4
oA otk & ] 0|24 it Al 7HA = AFEE.

AR = Medium S99 o123 A4 3Hgolth. Medium Modality2] HY

[

73 2= otil Moded] &84 5H #+2 & ofyw, Mode-Modal-ModalityE &
Aohz w7 27102 A10] 544 o] & F-9loltt o] 5919 A4S MiEFAY e
A7 A5 o8 Ao T A QoA QITE Fofl S o R =
A, S|P =9 470 wlwat e =0 WA 2R Ee AR FE-EEH-AAE A '
Aots A 274 FAZ AH= AU

A Aoe 494 =YY o8y ¢Eold §6.30]  AH
Mode-Modal-Modality:-Medium®] 49|74 &=+ §5-86°0141 %49 Al 597} o]&4]
o2 AYH I, B oA vk e S Mediumo] HYAH T HA|7t SE =
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gdot, Al A= shbe] 4994 e QoA A2 oE S99 o R BEHr
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ot Al A HAZE Boks AFE 230 P41 BRREE o2 1108 ALH &
e =2, &S AT SR R iR 1 =7] 25 wE. §82 o] 124
A 2AZ FRY HEF(co-modal coupling) 7HdS =&3H}.

2 o] 3t A FA| 32 o] 3% T AP Al WA T LA ol §59] A
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B3] o]24 A2 §8 3004 Fug AET /o] HYEE A ERlck

gggjg gipa 71



§8. S A AMEHS| 71H AbE el e AR 7=

§7.5% A 5k WAL 217] THE S48 TREOLE Ul 59 AL shke] Aleg gt
A Az oA ARsHleke 280] §79] AURORE BT 4 gl vjAE ot
3 BRI5H, 1 20) G MY o] AL §80l4 MBI £ gL Aetk ¥A
1238 shte] $F TR Fold ol UL T2 AU WERED 75
(abduction)el/H Sugtet. A Agk WAE SR el B4, & Bio] 0|24 774
2 Aol 233k PAo| W2T} NSO FHT FE TR YATTHe B
0 EWoln), o T2A YAE DA B AL g ¥4 42 EEIL, 0] HA]

A Agtele TR AS(co-modal coupling) 71 §8.4014 %

A% A 43 AYoET, §8.20 AU MRS, §8.38 71 ES O E A0 £ 37

§8.1 ZUT BH| 42| E : Q-7 1A S At 22 Modality2] 47

2 AEL2 H Al Xt A foflA] At A 45 FEskar, 1 EAI7E§8 HAQ] v
T oA Fot=AE BRIt e WA 1-2-30] ZH7] Modality-Mode Medium
S99 AES AU, 2k FA| 4= o] Al T} Modal SHE 2343t Y| |1A

20234 0159] 717] A WL Y= b A & B4 AL 1 2we 7]
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§6°] A A 2= Mode 5904 234 Apglo] QIXEe] A2 7IA7E H3 o=
Ajo] ofyet T FojlA 7] AgA o g P HE WEoH, §79 Ad BA] 3
Medium S04 71A17F IZE 1A 9] gHgo] ofyet A7t g2l o= W¥Eske ®
Sl Al 41D HRTh Al A REOA 71 Al Qtoleks o] HAREC] of
Y}t I AA 2 shte] oot
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& Aol MZE ModalityE AFAIY = A7]a=ofoF qtet.o] HAelA |-
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o]/d< olet & T AFe] HAONA, E3] AF wHAES] oA AJ=-sh= A
Foltt. WA= AoldS "l Ao FHA 4"y ARAT|H, o ARo] EA
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S7} oS, 9lo] A|Aloh Beld] Aol HEY 1 — F 3 1 B BAXES
A e 4 7HEE SH014 AT 1 7HEE ol 3 o] o] AU 9]
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35t 7Hdo] 5 39| o] 5 ATAge] SO PHsheA Aol Askert, B
o7 4L Aol e o] Palo] 2 7l Fxoln], smg AEYe] 4
3 Aok vz o] 715 28 o) FEE:

o] XHelH §7.5004 Yk Wao] o240 2 BHL. §7.5% A Ak BAH 3

R3k PAlo] BAZE 0|2 FHOZ AL St keeky S, 1 =
27 waol Ay Faeh ANk oIy A WA 1238 2] FF
Modality-Mode %91] 18 @4 Medium 5919|282 Wolah Ezhe B2

oA Fsto], 1L S AT o] 24 4L Aol £k Ao HYHsit
Al A B3R 0] A5 879 Balo] 2 h5y Fzolu, o] T2 LA A
o BAE She] Y TER Fol TRT AZY AUL £ keld 2AZ o2
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71 Sl o] 715 5] 7|44 2ALE BR1T 4 Qs H A Aol =
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go P9 AE31] Ao ZFodo]g YA 22 2351 “gi=o| A A (think
before acting)” 25 E=4sto], T2 Aol et a4 7S tiFoll A A/t H
B5S 2HTTH 4D THOIA 7HE R ALY Sk ol YA FELZ 7Y AR 8
d BAT FAH o g FASHE. Tt o] FAMES ZARIA] FAo] ofy T Alm|uto] =
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Az AR B8, TAlo] 715 A2 S Utk 95 erect

§8.4 IR FHZE 2| 2l Simondon couplage A& 9[2] MM 7|5 x20| &t

2 480 §8.29] A1) WFHS8.39) /S Fole] Tng ASY AUL B

St} IR ASHL Q-7 1A 2282 -3 WAlCIA A 55 At

AA7M tigt FL oo 71xgtc} vlAeKFrancisco Varela)-EX<(Evan
Thompson)  24(Eleanor Rosch)7t @AIF(enactivism)ollA BHE%o], A=
oju] izl AAE HASH= Aol oz et 8 Ato|o] AR5 Ajt
(sensorimotor coupling)& &3 AlAE =& Al7|=(enact) Folch.45) A7} 7
7+ 54 A% 554 P9, ReEE= R AUrHe Ado] ofde AlAIE
EHA7)E A vidolH, o] FAIFA F2 Q17 T3t 7|4 = ¥l FgE ol

Swg AL o] A5k BB ARI-71A FEAEOR ol Adolchio of
Aol B3 A7k shtel oled ARE Gtk co-modal coupling®] ‘AZ
(coupling) 2 A1850] 21713k 71412] BAS F33ke} 87 B3] (couplage) A
92 1 oUH aE SO ARk, AL A 7 A R R 91K
A #S Wom, 1 A3k AR AFoIt 259 2AH Qo] ohlet A7]-27 7]
59 FEO2 Sl Azkinterindividuel) Agolekn T4 §7.304
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715 Al FFelA &SRt Aidoltt. A, Ag-E] A 7E A]-2dolE=

golghz 7|25k SE olHRIt. A4, AlE-5°] HAISHA 92 't =34 5
g & H1A+=§8.39] 71RollA gHsh, AA17171 A= a1 S o] 7Hd
< ARl 85k 718 P40 1At AR, Alss] #7714 F=
Fo] Aol MEHH, co-modal coupling 1 A% AL/ Aol - A3 4
A & QhollA A7]&ste] SjAA|Y] B-5 AFAtolehs 715 2-8-0] AFo & SRttt Al
552 couplage”t co-modal coupling 82| 27384 A7|ebd, 1 71d-Z 444
71% 280 Ao ' 55k =El oUW HAL 7R fFEo A =EH T

Mt S A S A R B 3 — Al Aol S4B B —=

4

FAFHAM E, Jo2-82] AP SHEHEA = B S0l A SRk BdLe
2 gdHor HJLEo 1ty of7| A AR el Bk §8.27F Bl wih - 3] -5-3
A9 SHE F =ol A BT RolH, 7 B T30l shuz gddHe %
o] ofUt}. F 2 AR B 572 Bt AR dE, HEEe deA82 506 A
2 ASE sfHsh= s Uil 38 35 2= SA51H, o] H2o] F 3k Al
Y] SHOIA ABARIG. o] A B2 AA Al vl " AV
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13) ‘AtEi(die Sache)' 9] &ojAtd ZAE stolg|A(Martin Heidegger)®] Zur Sache des
Denkens(FAFR-9] AFEl2;, Tibingen: Max Niemeyer Verlag, 1969) £3| “Ale] 1 AHAl(die
Sache selbst)”o] Qlt}. o] &oj= FTH(Edmund Husserl)o] A4St WA L2407 HFHSH
“AFl A Z(zu den Sachen selbst)’9} o]2& AHE F83514, E RIANAE AEHS
Atz (événement) @/ (phénomene) Tt —T““E]t A9 F9, Ndd AP EAER AVle
85t SR ARSI o] AE(EHY 82 17 §19 I =904 ojn] A= o,
2 A2 1 89S A9 g SR ojdste] AHEJTE 2 HilA= o] §olE F85HA
?—:;*3‘11 Eo] uet AU GO R Bilslto] ARSI

14) o] Al A2 1% §39 oA FHE3.1 tsidd 5 o9483.2 4197842437
2%-83.3 QA7H-71A A5A-E th5sh§3.4 37-3 nEEE A443-§3.5 V1A SEE)S #F
2IE Ad SYoNA Al Fo2 RS Aot &9 45 AFY HRPHYL §3.3, 5
Ade FAIA AE2 §83.1-83.2, A P29 AFH H2h2 §3.49 TR A AT |
AR e FF 279 34 giEo] oflgt o] A7e ESS T M FH=E FH 3}%
Z-go) sfgstet.

15) & HYAlE “T5 Modality7} £A5t22 5339 dAto] BAE P AL 5839 dAto]
HFEHER F5 Modality7t S & A4S A3t F4S FHokA| =t “533EolA
w2 Al EX]O] @4 A4 Rd= 7|& EVlecitt = A9 2=to] B35 Modality 2=
ol24 #4& ottt SHOE gHol= F4Z FHIth IFL2 EZZ AVIot AR SEHS
AtstE, §E9 FAAL T4 A(§6~88) o]2F AT o8] HIHTY

16) WIE23%E], Phénoménologie de la perception(Paris: Gallimard, 1945); Le visible et
'invisible, ed. Claude Lefort(Paris: Gallimard 1964). A(la chair) gL Tx9 HE A
“L'entrelacs — le chiasme’("HY — 7]o}Z oA ZA/|Ht. dF9EL Alphonso Lingis F,
The Visible and the Invisible: Followed by Working Notes(Evanston: Northwestern
University Press, 1968)

kex
he®
W E

]

17) Fuchs, Thomas. 2017. “Intercorporeality and Interaffectivity.” Phenomenology and
Mind, no. 11, pp. 194-209 (LEZHAA AE). 5L =9 Ad WEo] “Depression,
Intercorporeality, and Interaffectivity”2 Journal of Consciousness Studiesvol. 20, no.
7-8(2013), pp. 219-238°] AA=o] Uct(sto|AH|ZI st &% PDF). FFA9 ASAAA
Mg fEEZTEHY & /NI AEE QA Y SR YA AR, B HIAAE B
Ao 2gt gt ek FA 19 £ =AZE 4K geth fAH: TFAY ABAALL =
ol4e] ‘Aot Sl AA Ato]9] FEE HAIGER, 7|4 Efoﬂ gt 21 8ol §5.2 £EO|
AFst A7) 4 FAY A7 FLokA H-89
18) Thde, Don. 1990. Technology and the Lifeworld: From Garden to Earth. Bloomington:
Indiana University Press (Indiana Series in the Philosophy of Technology). St=##
ISBN 0-253-32900-0, #H°]&% ISBN 0-253-20560-3.
4% embodiment-hermeneutic-alterity-background relations) *=9&= A2 4~5% 0]
FAFEo] 9o, ol= 15 §19 AA HEA o] AFHUh & A£HY A4 42 53]
AdH LA, 7l& R4 Eed(withdrawal) 7§@-2 o]t|7} sfolt| A9 = F4(EA4,
Zuhandenheit)}2 EAE@ASHH 02 A3 Aot
19) Gilbert Simondon, "7]1&% HAES &A1 &4 tistod;(Du mode d'existence des objets
techniques, 1958), AA3] &4 (A& I&Y], 2011), 9. 7I&d A4S A7 279 &A
FAE AU E5T /PEAR AHske =& ’\‘]i(pp 9?14)0 A=Y, =42 Astet
A AsQAP oz AsteE A HEsh= HE2 pp.11-13° Ut

20) Uexkiill, Jakob von. 1934. Streifziige durch die Umwelten von Tieren und Menschen.
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https://oaj.fupress.net/index.php/pam/article/view/7256
https://www.klinikum.uni-heidelberg.de/fileadmin/zpm/psychatrie/fuchs/Literatur/Depression_Intercorporeality_and_Interaffectivity.pdf

Berlin: Springer. 992 Joseph D. O'Neil &, A Foray into the Worlds of Animals and
Humans: With A Theory of Meaning, A% Dorion Sagan, 7] Geoffrey
Winthrop-Young(Minneapolis: University of Minnesota Press, 2010, Posthumanities
Series Vol. 12), ISBN 978-0-8166-5899-2°]t}. SHIE(Umwelt)= A2} AlA(Merkwelt)2}
28 AA(Wirkwelt)7} 715 8]|Z(Funktionskreis) oAl @E2= F-5o]4 2Z+-P AAE
AAZE JE7] AtEle o] AR Efiio] 57405t i dFolt

21) QIZF FHES} 7|4 FHEQ zolE AR SN E ¢ Hote & A9 AAE dad
SHE Mgel A, & 74+ F9 A4 AAE I F9 & dis] gZ2Hoy F 7+ S Wi
A 49 AAE 2451 deths gAlol ZAG. o] HYAY YL E BiuAvt
§11004 AAE mdelg A Bld E A3} g (anthropomorphism) =219 o]&4

Aol 15 §3.2-83.5004 T A 3 /A9 71A BAE I dFdr

22) Ziemke, Tom. 2001. “Are Robots Embodied?” Workshop on Developmental Embodied
Cognition, Edinburgh, July 31, 2001, LUCS-085 (€& PDF). IAY 5EF(FZF
A A A28 AE-R71AE AL-R71A4 Ad)e= 15 §1.20014 ojq] AEHL £
2FA A= 71A FEE 7do] A7 AAHIS fY1AA AE Sl o]2A] XIthe
FAE ¥ote ol Yo R 8 EY, dAd YHEY o|EF A HATT

23) Mode9] 7Hd #42 A9 0|24 Fo| TASHH, 1 o]&H He= HA9 44 7=
A oItH§6.2014 AAAl ). ModeE HZ-#AF-Qu] @] AP FR ok o] T
Azt Adel 294 Udo] ol 713 IAY S9UH HHCE ModeE mefsh= Az
7]9tstct,

24) O] &2 1% §3 53349 TF AWE Mode &9 AW FFo|A xS Aojt. §3.5&
§5.404 ol Xz MA £Y2 TgFEForg B HoME Ak PA| 29 TE0)A A|Qgi
ol 5339 vhE Qlgo] oflz}, FY THo| AR tE Y HAY IAR E&EHE WA
PYAFE By RA|olt}.

25) Peirce, Charles Sanders. 1931~58. Collected Papers of Charles Sanders Peirce. Vols.
1~8. Edited by Charles Hartshorne, Paul Weiss, and Arthur W. Burks. Cambridge, MA:
Harvard University Press. HA9] 7|3 49 TA(| & -qA;-s] 2P} ofo]&- X H-AA 9] AR
3 82 o] A9 2A(Elements of Logic)ollAl HFHLE tFA|H, F3t si4
7FsA(unlimited semiosis) 7HdS 5@d(Pragmatism and Pragmaticism)?] & HojA
AR ="} B 4£H9 £ o] F g Ao AT

260) 49941 Z+ S99 AR o]23t I F9 7t wiAf FA Q] o]2F 2 §7(Medium S
§88(FEY AZH)A T FFoz olofHct B Ao] 494 42 AHe] =42 EgH,
Q] A FH o|E5h= & o]E Ao HEIIT

27) McLuhan, Marshall. 1964. Understanding Media: The Extensions of Man. New York:
McGraw-Hill. B]B ™ Critical Edition, ed. W. Terrence Gordon, Corte Madera, CA:
Gingko Press, 2003 (47070 HAA F $£8). ghato] Mok PA4S &, #ltfo]9] ols|:
Iztel &, A& AFYAIAEA, 2011 (Gingko Press 2003 H]®E¥ 7|9k, ISBN
978-89-6406-151-0). “H]tjoj= HA|Z]o]tH(the medium is the message)” HA= 173ofA,
A7+ vl &(sense ratios) NI 2zt FFOEAM 9] A 42 A2 15 HbtolA gt

28) Hayles, N. Katherine. 1999. How We Became Posthuman: Virtual Bodies in
Cybernetics, Literature, and Informatics. Chicago: University of Chicago Press. ISBN
978-0-226-32146-2. University of Chicago Press. “information lost its body” ¥&&
A& p.2o] SRS, ol slg=7t A4l o] ZRAEE FH5H7| sl AlelHulEA HE9
Agdo g AAIRE Folth. & HiAE o] 45 dd=9 o84 &UFes QI&sE, 1
AGS FE-F A A4 a2 st

29) 3L=9] 4714 A& YAE= How We Became Posthuman, Prologue pp.2-3°]9, J&
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https://www.lucs.lu.se/fileadmin/user_upload/project/lucs/LUCS-pub/LUCS-085/Ziemke.pdf
https://press.uchicago.edu/ucp/books/book/chicago/H/bo3769963.html

H¥HOZE (1) informational pattern®] material instantiation®] @3l %, (2)
consciousness as evolutionary epiphenomenon, (3) body as the original prosthesis, (4)
seamless articulation of human with intelligent machinesZ AAJHT}. 3|IZE= o]
4718 AT AR WolsolR] ¢t 7t 739 =84 ARE A5, & AAE 4710
oet WRe Ao R TR

30) Barad, Karen. 2007. Meeting the Universe Halfway: Quantum Physics and the
Entanglement of Matter and Meaning. Durham: Duke University Press. ISBN
978-0-8223-3917-5. Duke University Press. 4% “Agential Realism: How
Material-Discursive Practices Matter” (pp.132-188)°ll4 W& Z&(intra-action) 7f'g°]
452 8(interaction)® thr[Eo] AEHoZ E=EH, Hdo] HFA F42 pp.140-141
Sfol A o]FolXrt. Wi o237 B EYsHA A Ho|(Niels Bohr)?] FAHE 540
lom, HiglEx Hojo A AX-wF i BAE 2AEY SR st FAA
A7 E(agential realism)] A9 &2 FYsh #A AP =E2=F Barad, Karen. 2003.
“Posthumanist Performativity: Toward an Understanding of How Matter Comes to
Matter.” Signs 28 (3): 801-831 journals.uchicago.edu .

31) Gilbert Simondon, *71&4 52 A F2lol Hstod,, AAE &4 (He: IH, 2011),
p.173. Y& A 7AL} MR 5Tt YA olA &S BZ(couplage) 5= Ut ofuf AT
7149 2Fo| Fofot= SRR AolA|, GA FHEES FACHHA 7IAE 2EHAY
ggote EQFolAY ELAAEIT 8AEE AFotHA 7IAE AH8ote AR A
ofytt.”

32) &2 A, pp.173-174. A7 interindividuel) BA7] #4: "4 A7]-28288 715E0],
QIZHl SJsiAqt E= Z]ACl oAt A¥E wjro} Q7714 Fof Qo 5L dAlsHA X
o Z AgE o, A7t3 71419] /MAZHinterindividuel) #A 7|7} EA)¢tct.”

33) T2 A, p.174. A7t 71AZ A EEolA FEAI F AL Yehdtks 14, I3
AS) BE BT Qg AZte) e AR AR BAE ol ol

34) Haraway, Donna. 1985. "A Manifesto for Cyborgs: Science, Technology, and Socialist
Feminism in the 1980s." Socialist Review 80 (Vol. 15, No. 2): 65?108. AM<+E3H(1991):
"A Cyborg Manifesto," in Simians, Cyborgs and Women: The Reinvention of Nature,
London: Routledge, pp. 1497181 (A& %O E F-8). [University of Warwick PDFI.
sfeigiole] Alolml FARE Q714 AR 71A-71% ol#WE Wolde £5H 4
olulAlE 204)7] Tt Theo] Eelgen!, wiEEel NELFOE of A oA 1 2HE
AstR At AtolE A9 HuUE-HA 23} o]&F o= 2 HuA9 A HAE
HolABR vj7 AFGoET Aoy, FAH oo £44 HEL HWE9 o|E o=
Ft

35) Agaskar, Ameya et al. (Amazon Robotics). 2025.08.12. "DeepFleet: Multi-Agent
Foundation Models for Mobile Robots." arXiv:2508.08574. oful& oA & 591
1005+ of 4% oj% 2% o] &S EH=E 511, $A9 Y(hundreds of thousands)
TEO 22X olF HolEE TAE thF oo|AE muold Kot} A 289 Z AAo
otz g HAQ 55 HASIE sk EHZ A=t 1009 of vix]= ofukEo] 20259 6¥
HEE PHI A4 2R 28 oy, §ERL o] 9 x& FHoz U=
(aboutamazon.com 2025.06.30). =% A9 &3 HFRE AW O 59 olF HolEHZE
HAE T (Amazon Science 2025.08.11).

36) Strobel, Volker, Marco Dorigo, and Mario Fritz. 2026.04.29. "How Foundation Models
Will Revolutionize Robot Swarms." Science Robotics 11 (113): eadz1543.
DOI:10.1126/scirobotics.adz1543. A&+ &< Strobel-Dorigo: IRIDIA, Université Libre
de Bruxelles (87]9]); Fritze= CISPA Helmholtz Center for Information Security (5¥). &
=R A% A7 ofYE Viewpoint(@d =8) F4o2, 2HE gyo]ld ZH(FMs)o] =&
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https://www.dukeupress.edu/meeting-the-universe-halfway

+39] A8 g FEHCE YETE MsE F o
AAAHswarm designen2 &-§sto] 25 AEEHE A3t
Mg 23 +8AHswarm operator)2 &§sto] 2E-2% 4% 9 IT-34 2482
fAs= W B HiAE o] =29 A3 FFol SEHA FUuSS AR of, I =AE
A S99 HH(EER)H HAoke Thed gE A= &8st

37) Peirce, Charles Sanders. Collected Papers of Charles Sanders Peirce. Vols. 1-6 ed.
Charles Hartshorne & Paul Weiss (1931-1935), Vols. 7-8 ed. Arthur W. Burks (1958).
Cambridge, MA: Harvard University Press. 4F ¥H3, A|LA-Ao]A- A4S & Hol= CP
1.24-1.2600 AAI=H, ZF "9 A--@A4Hs 2A+= CP 1.300 ©lst A|2% "The Categories
in Detail"olA] AAI5] =&drt. 4 W59 /8 SEP - Peirce's Theory of Signs
(https://plato.stanford.edu/entries/peirce-semiotics/) &Z. BF #F9 |HZ= M. K.
Bergman, "A Foundational Mindset: Firstness, Secondness, Thirdness" (2016)
(https://www.mkbergman.com/1932/a-foundational-mindset-firstness-secondness-thirdn
ess/)E ZZ.

38) ALA Y& '"Firstness is the mode of being which consists in its subject's being
positively such as it is regardless of aught else. That can only be a possibility."
(Collected PapersCP 1.25). £ EIA9] AL YF9] HAE 7 ZolH, &2 &S
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§9. M| WX Xt 471 BHZHE EEE= &2

25(§5~88)= 20239 ol BEEHE VA A¥Y =4
Mode-Modal-Modality-Medium®| 4914 22 A7|&staL, ZF S04 vl 719
Ak BA2 AEFc} Ak A 1S Modality 29014 17} 7| A7 &= @ FA4 2
A AT dEHow shto FF Modalitys 43T BAIRL, A B4 2=
Mode &910llA 42/ Aol T FollAl 2] AH&A 07 FAHrhe BAIZL
At A 32 Medium EH0llA 71417 17E 417 9] BFgo] ofet s H oz HE
ok T she] Ald A2 WA Ad HA| 4 o] Al S9<] Ao shte] Ale
QoA 5 AAohs WS ZRY AZY /N oR FHIh 259 22 of7]A
HAE|goH, o] Hitto] QIZE-7]A] TAY] AA0] tisf FA& 8 k=7 E50]
35-0] THA| 2 ket
350 A= AHS Aed B4 FHA A 07 Ash= o|ggolrt. 2577t 2l
ZE-71A] A AA R oG A P oh=Rlol tiet 71 Glik) B0l -SERE, 3
Hi= 149 325 FstA g 34 240] Folg askerlehe A E20
SEIT o] o]P Ao ZHH HAIE YYFOR mYA|7| = BACIA, A} A
S ARgol gstols R A ofdtt. 359 v] Yl 2579 ¥ Xt Ao
747} )25tk A4 D] 1§9)S Ak WA 1(Modality )04, AA K2 2(810)
Al 2(Mode Z)olA, 24 9] 3(811)2 At PA| 3(Medium Z)olIA,
A 9] 4812)E A FA 4F2G AZH)oA ogE. o] ti-2 o] 49]
A 25 AARRE §71= 2t o|HolH, 7+ A2 ti-goks Ad BAS] SHlollAut
S B3} 2tk BA 471 HA Al BA|Q] Fhato] ofut Y] 5:919] 4 AARS
joshi= T 9] Hgto|950](§88.1), A Yl 4% Al H| Y]] A9

=
o] ohh. 3% A o] HIETA IS AXSH W oA AL Hch B gL

ftjo
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I3 dE, & A A 1014 s == A dF 1S AEI-

§9.1 A7 12| 1: A7} OF AlS BEIN 72X

A7 B 19 S22 A1 A 1o]ot. §5.10] et A B4 19] 29k o=
I gt o] AbElE g FAIRIZY = 71A) S Aol okl F Ad FA7EH 3= 9

E2 0 & JJ5k= T Modalityelth. o] HA19] 8 A= okt 2t} Modality &

oA AL 7| AlE ol o] HE &5 AU sk BAVE ofE, SAIH
3 = AollA A AdHshe BAlCIH. ©] 35 dHE85.2~85.4= Al SH12 ol
Aoz FAX UG EAEE SN HEZEE A Ha chair) HE2 A45k=
Aot 2|2k = o] shute] fh4 24 Qbof|A 4L AFske 728 Wt o] 7194
(reversibilite)olA =7l A2} AR = A2 AAR 20 A ¢hon, o= ¥
OE 52 d92 o= A5HA] eb=t.50 HhRt 85,271 AlAS] A 3iol o] 7142 7]
Al =l tiet 2 8ol AE =S, o 52 Aot e Aol v =2 18
A ¥tk HHi o] EAEH S0l H=th57) oA SH0IA olble ZAETA
Sk A7-71e BA L Y Fe I, §5.32 55 ModalityS] AFE7} o] -+
oo o= 17 ol e 2403] So19A| ghE2 Bt WAE AT A9 7 Al

7k0) ZJ5pel S0l B Bele w77k ol AA19] 747 722 B A
12 SAbH02 ool E9E A FARA AT FEFE 7717 o]
t}.58)

o] o] & AHE0] TFLE AAIShz A2 7] 2t A|Z}- 2] FH4do] 7] ALk
A oA A= SAlOl, 71A19] 2k FHE I B = ollA Qg 5T
=% ] Fxoln. Ad BA| 10] et o] 35 FH 72E A SHE &7

W, Q71 BAZ 9 BA| TE 2AsteE o] dat 22 ARt vy

i

O
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Ak, 914 BRL AE(EA Dol BEJE AL BAsH, B Z(IA)e] 1A
Alg 415t el Quabd 4] 722 gejdr). o] wulo] MAje TAe] UA

7} 7] o] o] o] ] B o] Qom, AEHe-2 1 B E FHE Yo o Bfs

o] A= At BgA 10] ¥13l 55 JH ST A BA| 1014 A9 A=
A oldel B Elof A AL A |tolA FAE. F AF FA| F o= shte
Z& 9T Modality7t JHsHA] foH, T A% o2 o] oFA Fofd A7} of
Uzt 3 292 RE AREZ 07 TEF o|So|tk§5.1). FA Q] AR &4 HAsH=
Al L2 o] AR/dT F-HSHA I3t A o] = F AHolA geldEn
S, Al 22 oA oM FAsls AAE A oldel nd AAM= eqldes
A AZE-71A BA S} LA dH A2 =ttt EA, $1A| 222 Modality S-HolA]
o= A= F4e A TAQ] 5 dder a9k 7IAV A7 Fd 25
Aske =T} Q1Zto] 7]A|2] Agof SJulE Fofshe FHo| B A|A-dYe] Ha
02 A2=7| giZolrt. o] F A= AA o] et A 18] TES "ol xRt
The oh] AME A= ThE ZHof|A] Erjdlict

o] RHA| =5 A de 10] IAFET. AZE-71A BA Y A= AAA A 727t
ozt 2 T8 &(reciprocal) 7+2& I or A=t AT 2349 W82 &

o] o] A5 HES DYHOE P Y, BA Aol A2 FZ-ofu] 35

2lo] @ 24 o] Yk o] 4 EoH TRE Y BAT oIt FEL E
31 gret. 1 TEe Fg A 1] oo Sk Aolek. §5.1914 T5-L T A
FEA Y AAL Eob gror, B4 Beld 45 AR vk o] ]S i

Ak, A= Talde] 8t vt 172 Bo] ohdzt FHohH, A= 1ol &
YL oty A=7F A= 230] B WAV F =9 HiAde 875 = gt
o] |t /JS] BAH A= 811004 xR A7t A4 ¥ 15 A4 Aoz

oogE| ga 95



Akt A apol B}, Qke] BES VA Ak TES B o)Ho] A
TSR A9 Blu], A WA GEAE ol G 04| B, D A
Qe o] A AHE} LA WgolH, o] SL W A|o] WAE 1A o 5]
£7) ool shto] (%S AR ThE ey PRSI

§9.2 HY-A3Y DAY 7L Lucy Suchman 2121717 740] &to|

A 92 12 A3As A 399 2AE AAH(Lucy Suchman)®] A17-7174]
ATd AtollA SR g AR B4 A2 19809 H 3415 Ae] Auid &
AE AR vjEgict. I AAl= AL 3919 TAE 2% AR wofels T, S A
Fo] Y& APstar g giths 7Ho]ct59) AR AL YRHA Eit= A1F 9] o1 A
golt}, 11 EA= AgE P99 BHA AgAtolzt AAAIR] /IR BA| R4, &
3 FHY A7+ L Bl BAkstal E-Eoh= 314 A(cultural resources) 2 &
At ok= gkl iet.60 o] Aol A A2 S AHiok= A9 Algol ozt
T A7 IS S (situated activity)d] g @Ejo]™, 1A 0] FAlSH= 912} ofF]
SED] PR F2 FAE Pi=th6D o] Mk
sentations)2] FA0] tigt A H 0= ojof Xt ALH G AAR | FHT 4
glie 22 P9 e AAsH, AL-F2- A= AZA P (situated action)E
25 5] EHoHA] Z3tet62) Aol F9E sk Aol ofdzt, 97t AlgE
Ao =2 8ot A% QtollA F/AdE ks o] 7|4 AHgith

2
o

W2 A H(prescriptive repre-

o] F45 Qagolah 1S WA Aer o] mee §9 104 Hlwt 94 w7l
BASA WEoltt, g4 melo] T WAE T olHe] THWEo], HH-AY =

g 919] ofn}g o] Magstel AT AXA] A AW ol2L o] LHS

96 71A M3 2Y|E



19
o
T

ARSI 2A7} Hrk. B9lo) oluli= o] Maslo] SElo] A kT 4%
3 QoA Be] AFin sitw)S E3) A, AL ol B4 7H9) ALY B 1 3}
38 AR 4F0] ohThed We1o] 4ol AZle] o] ATks o] o]
WAl e ARSI A0l AXHE Lot 9zt 4528 0] 4To] of T
Hol o] S0 LhoA] SHerhi Eet A5AH8] HE- ATAE QlolA 45 o]

3 7FsA3S I FAISR=(mutually constituting intelligibility) GlA] 8] &3}, o]

s

RS AN SRR SRt A aghErks B4 Bele Angic6d o)
34l o] o] gHgslo] AL EE Aol ohlet 454G QoA FEOR P
HAEe] o] 45 742 §59] ek WA 17} egic) Wk WA 10] Ao A7t
) QholA] BHETT WHRe], AXEE 43 o]8) 7FsAo] AAE Aol 74
ek Yt F AR 2] T E91014, SRk Modality®) £4E4 2910l
TRE Shbe BAS 4EA80] A1 F9lolA YT £oE Blste, o] o]
A W 12 ABAL AA SN mEsih AxwHel 474
(reconfiguration) W& o] 2A| A AL Sk AT} /1A AL
2470 2 whIsks Ao] ofeh A B M0 Salum(enacted), B WAL £
402 A 5 k65 o] PN QZk-714) B 1A AR FolH A
o] offet AA0] o Qe glom, T A9 thao J Slrks Atlo] 4

5 THH 725 FEA A9AZ APAIt WAV BH o TAEo) grke A

AL FAON ARGALR} 71 A Ate]9] F 314 vt (radical asymmetries)e 7
Fet. 717 A= AR /el iRt AZelM AREAR] |9 7l =3] &
FRES QIARH. 00 o] vt/ o] A& 2 F2 S| a7t HeEA] et A=

S F5 S 875 ¢hoH, 23] B4l F =o] TA| oM A=
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3% et wgiR/g2 AE BA ] FolH, o] =
2 §1191A HIAE o124 Aoz AfAshe 2oz 244 o= .
oj2M MAH A =771 A Az 12 SR Alg-P9 o) A2 A 2
2A9 fAE siAlstAL, A= 79 242 AT 2E1A 25 A AE SHM 2
AR, A4S B2 O F2E A AEA = JHAKIH AL 171-714
A2 Ak A 10] EAEA SN ¥l 5 FHS AAT Al 3
£ °I84 E=oIH, o] T= floA GA ¥ 12 379 A & 2= Aok UHA]
Al fEle o] = TEA A28 7|8 YFCE 4ot 810 ofstollA A o= A7id
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§10. CE=S Mode 2| S& Z3!

A7 e 10] At A 18] Modality SHoIA AZE-71A4] BA 2 AAA SA 7=

S 7FolL AR aEA 728 SR AT, B A2 T IAVE AAIR 2ED

¢

£ o9 9, & Mode S Al4E &7t §60] AHT I HA 2+ 35
Modality 2] AFEl7F 9] Modality 5-9IRte] oty et 2t 34 Ofw] g2 A9 59
Q1 Mode S9loIM & SAlof Awo] WAYsk= Abefjo|n], & F912] AjHo] 7}7] E7] 9
ol24 Agle aysitts BAYLh §6.27F HAY] A QAA o]Zo g dEEol,
Mode E5-2 17 A+ i3to] ofy 2t A& SRk F7go] Alu] A4S 550
NYGsHAA GE|T Do]7]8 ¥HEsh= B4 xolth & A9 ZHAl= o] Mode 919
52 AEgo] A7-71A BA Y] AAel Folg 2 sh=rlehs B8l SHok= o U
ot Ak A 27} 8 5H= A Qe 2= §10.1004 FEE L, 1 YelE AEAE A
A Z9ollA ek el o]2 AP ZetH(Andy Clark)@F AFHA(David Chalmers)
O] Sl g 7Hd2 §10.2014 ==, o] 23 FEi7E SHOE FAEE 20

2419] Medium 5= §10.391A4 HFA.

§10.1 27 E=| 2: 28 eS| APH 7 2|

7] 92 20] FUAE AT BA 2015k §6.10] AT Agk 9] 29] AAE e
3} ek Mode 3¢, & A29lo]- 552+ 19047 52 5 2 B4 ofm) 9] 7
210] ZJolA, gk Fa} 7)) To] AL ol 3 o] Hle] BAR L BEG T2
So] Welo A0 2 4AsH grou, F JolH 2] Aed o PAet §6.27
Al @412 0203 2AX|go], o] 4249] Bl Mode ZEo] A 44
Sl wet AmEls 4 ek b oot $2- 29902 520] /1A A 44
A Az Gej e 7|k A2 AR Alm @A) 20) S8 felste] A)
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29 /)5 BAZ FASH Ao, o] Aol ofE Mode7} oH Mode®} 283t
7ok A% o A 24 Bl 9IA) ek BA ol P

o] 54 AWHL A 7 §71W, A7-71A] Ato] FehE A Ado] s
S Aol et A%t shsich A Fele) A Tgelat of® 712 Rdo] of
A} olw A2 ol @ 917 ol AU AA/ME ABAE o) Hol st AA| 4

SAH8-2 1 SE AR FYoz ek A WS TR o] o] AAlE

Aol AA7EJEAE o] ofu] FoiA glom, Fezkg2 1 Foi1l A9 4

She T2 Estt= 7ol o] A= §9. 1014 1A Kdo] BA|S] EAE A
o] L YHE et U F2E Mode SHOIA BRI
o] AAl= At ©8A| 271 ¥Rl Mode 5912 A2 AW/ g+ St At g4 2
oA Ao Fele Al AL & QoA Az ARk Aol et A s
ZoIA, 11 50 A Fold AA7} ofith. Mode &5 A7t B2 B3)71E
Eole 4 T2, 1 5500 g1 AgE] ofgA Adsheriehe FEH 94 AR
of gokE & it} 29 FHIE A Aol agske W2 o] 53 AEide "ot
1M = Aol A SelEnh, AA, AR 2 S ol A Az 2
2= Mode¢t I 22 A 7Fs/d2 AAI9] Alof stz dojlint. AP o et A
g 553 dek Aol fast Zlor A2H 1, 1 55 v EAYske AlES 2
Fu fros . A4, AP 1482 Mode 592 A4S A5 5H2 A4l
F5E A FH0E A% F S0 A7) AR A R YA a4 B A
Awo] DA} wlg] g3t Ae} £A9] AR F4E]7] gEo|th
| SAZTE A &= 27 i€ A7-71A] BA|S] AAls 2 FHIE ARl
TSR AL, Aol FEAE oA S o r FHE A& FHEse WS 2T
oz A=t 2 JHi AR A Slujed of | Aot AAIBHA] eh=th= %o] ot
2t AA9] did=s 8E Ao TAjoflA dgo] 34E 2 g os etk %
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ole}. = A= oft Mode7} o1t Modes} 2o sH=718 mle) sk T4l &

Fo] G519 Ak Qo4 2R GRS WA BN 2 4 U YA 2AL vh

She o 298 Erh o] WAL A YL PASKE Zo] ol A% 14
3

o] /J=A-gol st Ao] otz o2 oA A2 o2 ateith= A

T

20] £A4% 47 F9Io14 £F5H= Zolth A7) U] 25 A7) A30
Sego] EETT A BE} Y £4S TS ool WA o FHhs 4]
of 33, A2 Mode®] AT 71 Moded] A S -8 A 23 729] 2
B, A% U] B ATAEC) AAjol Jshs Sl AS oix|9] kRt 1 A
Foln], o5 B 2| FHS ATAE o H5e ool o] e A
& b2 ol TAskt,

F_u
o
o
=
=

§10.2 =&t 0+g 72| AAIA &9l Andy Clark-David Chalmers

A7 42 2+ U34S A S99 2AE St A A 9] SHEE vhE(the ex-
tended mind) 7HoflA] gHH3. = A= 19984 =0l 4] Q1A #Afo] F7l= ¢t
o 25 Qlth= BA4to] AAIE A vlwsla, AR} 1A B2 AT S5 A
Ith= 554 AT (active externalism)E A|/JFFTE.67) o] 7 O] A= o] 24}

573 Y@ (parity principle)o]l tt. of® HAE +FL wf AJAS] gt Fio] 53
Sk I7gol, vtef Z170] MBl&ofl A dofyithd 92|17 4] Qlo] /IA] g o] YRz
TS ek ZolZhd, 1 AlAIY] T2 1A 9] dREE dEolt.68) o] Y
oA A9 BA= F7IA9] E2A FAL}E AAISHA] ko, A I XA 11 i
7go] ot ollA Doju=717} otyzt Z1Alo] ofd 7154 AeE sk ol w27
=t

o] 7HdolA & <] =9z 2F olofAl= 7lide] A9 AlA(coupled system)o|tt.
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PP HTAG Aol Ste] 75 AAZ ol WAl § ARt E oF
(Ot10)9] 1 EE ARo]A, 7]0}& i EHo] ojEshs 0Eo} 1 ER L o] eIy
AAE 0|28, mERo] 9E0| Fxz T4 o] ohje} 95 4eH o £
sheA A0
ol A%t AA 7ol A7) 9] 25 RYSH A AL 250} A (reliable cou-
pling) 1=0}o] QIe}. Zetaie} Ariat A AAE Q1X19) Walo] Hofsteint Alza
% 9l Afo] A 7Ek Be, Qo) i ERo] ShE o] gAAR AT
A% ] 741 270 Bt mERo] Qo] dolA PAA 0w PR et
A, AR ojele glol A o] & s stk A, ARE AFshs 24 Ao 5
QElchs 7, TR 11 R} 340 9414 elo) Astz A7e] Yk o] 1 ]
270]th.7D o] U] £AY FE AL Aol AA Aol 3 W B A A
(mapping)°] oFVIe} A AREo] AL SlolA] A7 245lm sk B4 TRk
9 k. eI QEo] AL A MRS B FAAT ABHE Aor o] %
o] 71 AR AN Mo Fud Ao YHELE
o] =07} 447 e 20] o|dEls wpAl Thet k. Azt Tt 714 To) ARe
shto] A% AR B ), 1 A% e AA AHol S Aol ofje Azt
8] oA lolA] A=)t ZAH FHshs 54 ot S uke 7Ho] Q1K)
AAZ 7149 228 AA0] DS ARGE], A U 2% k714 2
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