
THE GESTALT OF AI: 
BEYOND THE 
HOLISM-ATOMISM 
DIVIDE 

ƈ3RI�GSYPH�XLIVIJSVI�EVKYI�XLEX�RIYVEP�RIX[SVOW�HS�RSX�SRP]� 
produce outputs that humans perceive as Gestalten, but that,  

as statistical models, they internally already operate  
EGGSVHMRK�XS�E�+IWXEPX�PSKMG�Ɖ

By Hannes Bajohr

Suggested citation:
Hannes Bajohr, The Gestalt of AI: Beyond the Holism-Atomism Divide. Interface Critique 3 (2021), pp. 13–35.
DOI: 10.11588/ic.2021.3.81304.

This article is released under a Creative Commons license (CC BY 4.0).



14

.GV�OG�UVCTV�YKVJ�C�HCEG��+P�VJG�HCNN�QH�������
OGFKC� CTVKUV� /CTKQ� -NKPIGOCPP� RQUVGF�
C�RKEVWTG�QP�6YKVVGT� VJCV��CV�ƓTUV�INCPEG��
NQQMGF�SWKVG�HCOKNKCT��KPFGGF�ENKEJȘF�
ƓI��
��� NGHV��� 6JG� UOKNG�YCU� VJGTG�� CU�YCU� VJG�
UNKIJV� VWTP� QH� VJG� JGCF� VQ� VJG� TKIJV� CPF�
VJG� HCOKNKCT� NQQM� FKTGEVGF� CV� QT� UNKIJVN[�
DGJKPF�VJG�XKGYGT��#PF�[GV��C�ENQUGT�NQQM�
TCKUGF� FQWDVU� YJGVJGT� VJKU� YCU� KPFGGF�
VJG�QHVGP��CPF�QXGT�TGRTQFWEGF�NKMGPGUU�
QH� VJG� )KQEQPFC�� +P� HCEV�� KV� YCU� -NKPIG-
OCPPũU�QYP�ETGCVKQP��VJG�TGUWNV�QH�CRRN[-
KPI�VJG�TGEGPVN[�RWDNKUJGF�FGGR�NGCTPKPI�
OQFGN� 2KZ�2KZ� VQ� C� DNWTT[� KOCIG� ƓNG� QH�
.GQPCTFQũU�RCKPVKPI��

-NKPIGOCPPũU� XGTUKQP� QH� 2KZ�2KZ�
CEJKGXGU� YJCV� WPVKN� VJGP� UGGOGF� RQU-
UKDNG�QPN[� KP�UEKGPEG�ƓEVKQP�OQXKGU� NKMG�
$NCFGTWPPGT��KP�YJKEJ�C�EJCTCEVGT�RQKPVU�
VQ� C� ITCKP[�%%68� KOCIG� CPF� QTFGTU� VJG�
EQORWVGT�VQ�ŬGPJCPEGŭ�KV���9JCV�YCU�RTG-

�� 8LMW�XI\X�ƼVWX�ETTIEVIH�MR�+IVQER�EW�ƈ(MI�Ƅ+IWXEPXƅ�HIV�/-��.IR-
seits von Atomismus und Holismus,” Zeitschrift für Medienwissen-
schaft 23, No. 2 (2020), pp. 168–181. It is based on a lecture I gave 
at the conference Things Beside Themselves: Mimetic Existences 
at the IKKM Weimar in March 2020. I would like to thank the 
participants for their comments, Mario Klingemann for the kind 
permission to reproduce his images, and Julia Pelta Feldman, 
Florian Sprenger, and Jana Mangold for helpful suggestions.

XKQWUN[� ƓEVKVKQWU� KU� PQY� TGCNKV[�� KOCIG�
GPJCPEGOGPV�OCMGU�KV�RQUUKDNG�VQ�EQO-
RGPUCVG� HQT� VJG� NQUU� QH� FCVC� VJCV� QEEWTU�
YJGP� CP� KOCIG� KU� FQYP�UCORNGF� VQ� C�
NQYGT�TGUQNWVKQP��CPF�VQ�JKIJNKIJV�FGVCKNU�
VJCV�YGTG�PQV�XKUKDNG� KP� VJG�QTKIKPCN�� +P-
FGGF��-NKPIGOCPPũU�KPRWV�FKF�PQV�EQPUKUV�
QH�VJG�TGCN�Gioconda��DWV�C�DNWTTGF�DNCEM�
CPF�YJKVG�XGTUKQP�QH�VJG�RCKPVKPI�
ƓI�����
EGPVGT��� (TQO� VJKU� KOCIG�� KP� YJKEJ� VJG�
HGCVWTGU�QH� VJG� HCEG�CTG�CNN�DWV� KPXKUKDNG��
2KZ�2KZ�RTQFWEGF�VJG�QWVRWV��6JG�FKTGEV�
EQORCTKUQP� YKVJ� VJG� QTKIKPCN� ENGCTN[�
UJQYU� VJG� FKHHGTGPEGU� DGVYGGP� -NKPIG-
OCPPũU� CPF� .GQPCTFQũU� /QPC� .KUC� 
ƓI��
��� TKIJV�� ť� PQVKEG� VJG� QXGT�GZCEV� FGVCKNU��
VJG�INKVEJ[�G[GNKFU��VJG�ƔQYKPI�JCKT�OQTG�
TGOKPKUEGPV� QH� C� UJCORQQ� EQOOGT-
EKCN� VJCP� VJG� RCKPVGF� NKMGPGUU� QH� C� UKZ-
VGGPVJ�EGPVWT[� (NQTGPVKPG� YQOCP�� 6JG�
QWVRWV� KU� PQV� VTWN[� CP� enhancement of 

 The architectures of neural networks are usually published as 
PDFs on the open access repository arXiv.org and are not peer re-
viewed. This allows for the fastest possible publication and makes 
the provided exemplary results and the code available via GitHub 
an additional basis for evaluation. For Pix2Pix, see: Phillip Isola 
et al., Image-to-Image Translation with Conditional Adversarial 
Networks. ArXiv, November 21, 2016; arxiv.org/abs/1611.07004, 
access: June 6, 2020.
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Fig. 1, left to right: Output and input of Mario Klingemann’s application of the Pix2Pix deep learning model (2017, https://twitter.com/quasi-
mondo/status/934709314375372801) compared to Leonardo da Vinci’s La Gioconda (Mona Lisa, ca. 1502/03).
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VJG�QTKIKPCN��DWV�C�PGY�ETGCVKQP�DCUGF�QP�
C�HGY�HGCVWTGU�QH�KVU�QXGTCNN�CRRGCTCPEG��
2KZ�2KZ� VJWU� FQGU� PQV� TGUVQTG� FGVCKNU�
VJCV� YGTG� DNWTTGF� QWV� ť� D[� VJG� RTKPEK-
RNG�QH�GPVTQR[�� NQUV� KPHQTOCVKQP�TGOCKPU�
NQUV�ť�DWV�TCVJGT��KV�RNCWUKDN[�KPVGTRQNCVGU�
C�HCEG�HTQO�VJG�KPRWV�KOCIG�D[�FTCYKPI�
QP� KVU� MPQYNGFIG� QH� YJCV� HCEGU� WUWCN-
N[� NQQM� NKMG�2� +V� FQGU� VJKU� PQV� D[� DGKPI�
HGF�GZRNKEKV� TWNGU�CDQWV�YJKEJ�GNGOGPVU�
EQPUVKVWVG� C� HCEG� ť� YJGTG� VJG� G[GU� IQ��
YJCV�CP�G[GDTQY�NQQMU�NKMG�CPF�UQ�QP�ť�
DWV� D[� NGCTPKPI�� YKVJQWV� CP[� IWKFCPEG��
YJCV�NKMGN[�EQPUVKVWVGU�ŬHCEG�PGUU�ŭ�6JWU��
-NKPIGOCPPũU�RCKPVKPI�KU�PQV�C�EQORQU-
KVG�RKEVWTG��+V�KU�PQV�C�EQNNCIG��OCFG�QH�KUQ-
NCVGF�GNGOGPVU��PQT�KU�KV�UKORN[�C�OGCP�QH�
QVJGT�HCEGU��KP�VJG�UV[NG�QH�(TCPEKU�)CNVQP��
VJCV�EQPXGTIGU�VQYCTFU�VJG�HGCVWTGU�VJCV�
VJG�OCLQTKV[�QH�QDLGEVU�QH�C�ENCUU�UJCTG�D[�
YC[� QH� NKPGCT� TGITGUUKQP�3� 6JKU� KU�OCFG�

2  In this case, however, the training data set only included 
female faces according to Klingemann; 
https://twitter.com/quasimondo/status/934546438507376640, 
access: June 6, 2020.

3  See Suzanne Bailey, Francis Galton’s Face Project: Morphing 
the Victorian Human. 4LSXSKVETL]�ERH�'YPXYVIɸ���2S�ɸ���������TT��
189–214.

QDXKQWU�D[�CPQVJGT�HCEG�IGPGTCVKPI�CTVK-
ƓEKCN�PGWTCN�PGVYQTM�
#00��ECNNGF�5V[NG-
)#0��� FGXGNQRGF� D[� VJG� ITCRJKEU� ECTF�
OCPWHCEVWTGT�08+&+#��VJCV�KU�QP�FKURNC[�
QP� VJG� YGDUKVG� VJKURGTUQPFQGUPQVGZKUV�
EQO�
ƓI������#U�VJG�74.�KPFKECVGU�� VJGUG�
KOCIGU�FQ�PQV�UJQY�TGCN�RGQRNG��4CVJGT��
VJG� ŬRJQVQUŭ� CTG� IGPGTCVGF� CPGY� GCEJ�
VKOG�+�TGHTGUJ�O[�DTQYUGT�YKPFQY��6JGUG�
HCEGU�JCXG�GPQWIJ�KPFKXKFWCN�HGCVWTGU�VQ�
UWIIGUV� VJCV� VJG[� CTG� PGKVJGT� C� EQNNCIG�
PQT�C�OGTG�EQNNGEVKQP�QH� VJG�OQUV� EQO-
OQP�HGCVWTGU�KP�C�UGTKGU��9JCVGXGT�IGP-
GTCVGU�VJG�HCEGU�KP�VJKU�RTQEGUU�RTKQTKVK\-
GU�VJG�YJQNG�QXGT�KVU�EQPUVKVWGPV�RCTVU��+V�
UGGOU�CU�KH�2KZ�2KZ�CPF�5V[NG)#0��JCXG�
NGCTPGF�CPF�VJGP�TGRTQFWEGF�VJG�)GUVCNV 
QH�C�HCEG�

+P� YJCV� HQNNQYU�� +� YQWNF� NKMG� VQ� VCMG�
WR� VJG� EQPEGRV� QH� )GUVCNV�� DWV� PGKVJGT�
CU�C�VGEJPKECN�FGUETKRVKQP�PQT�CU�C�RJG-
PQOGPQP�QH�JWOCP�RGTEGRVKQP��YJKEJ�KU�
WUWCNN[� VJG� HQEWU�QH�)GUVCNV�RU[EJQNQI[��
+PUVGCF�� +�YKNN� VCNM�CDQWV� VJG�EQPEGRVWCN�
RTGEQPFKVKQPU�VJCV�RNC[�C�TQNG�KP�VJG�TGR-
TGUGPVCVKQP� CPF� GOGTIGPEG� QH� PQP�FG-
TKXCDNG� GPVKVKGU� KP� FKUETGVG� U[UVGOU��
6JG� VGTO�)GUVCNV� KU� KPVGPFGF� VQ� JGNR� VQ�

Fig. 2: Generated portraits, thispersondoesnotexist.com, 2019.
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FKUEWUU� UQOG� QH� VJG� CUUWORVKQPU� VJCV�
WPFGTNKG� VJG� VJGQTK\CVKQP� QH� C� RCTVKEW-
NCT� V[RG� QH� CTVKƓEKCN� KPVGNNKIGPEG�� YJKEJ�
KU� UWOOCTK\GF� WPFGT� VJG� VGTO� ŬFGGR�
NGCTPKPIŭ� CPF� KORNGOGPVGF� D[� OGCPU�
QH�OWNVK�NC[GT� RGTEGRVTQPU�4� +� YKNN� CTIWG�
VJCV�YG�UJQWNF�RNCEG�VJG�EQPEGRVWCNK\C-
VKQP�QH�EWTTGPV�UVCVG�QH�VJG�CTV�OCEJKPG�
NGCTPKPI� VGEJPQNQI[� DG[QPF� QT� OC[DG�
DGUKFG� VJG� VYQ� RJKNQUQRJKECN� NKPGCIGU�
VJCV�WUWCNN[�CTG�OQDKNK\GF�VQ�GZRNCKP�VJG�
RQUUKDKNKV[� QT� KORQUUKDKNKV[� QH� CTVKƓEKCN�
KPVGNNKIGPEG��9JCV�QPG�ECP�XGT[�DTQCFN[�
ECNN� CVQOKUVKE� VJGQTKGU� QP� VJG� QPG� UKFG�
CPF� JQNKUVKE� VJGQTKGU� QP� VJG� QVJGT� CTG�
DQVJ�WPƓV�VQ�FGUETKDG�VJG�RCTVKEWNCT�V[RG�
QH�Ũ)GUVCNVũ�GHHGEVU�-NKPIGOCPPũU�)KQEQP-
FC�CPF� VJG� VGEJPQNQI[�QH� KVU�RTQFWEVKQP�
FKURNC[�� +PUVGCF�� KV� KU�OQTG� KNNWOKPCVKPI�
VQ� URGCM� GKVJGT� QH� C� ŬOKZGF� V[RGŭ� QT� QH�
UQOGVJKPI�FKHHGTGPV�CNVQIGVJGT��6Q�OCMG�
VJKU� CTIWOGPV�� +� YKNN� DTKGƔ[� QWVNKPG� VJG�
FKXKUKQP� DGVYGGP� CVQOKUO� CPF� JQNKUO��
UJQY� KVU� CRRGCTCPEG� KP� VJG� EQORGVKPI�
CRRTQCEJGU�VQ�#+��CPF�FGNXG�KPVQ�VJG�OG-
EJCPKEU�QH�FGGR�PGWTCN�PGVU�VJGOUGNXGU��
+P�C�ƓPCN�UVGR��+�YKNN�UWIIGUV�VJCV�QPG�OC[�
WUG�VJG�OKZGF�V[RG�CU�C�EQPEGRVWCN�VQQN�
HQT�PQPVGEJPKECN�FQOCKPU�ť�CU�CP�KPVWK-
VKQP�RWOR��CU�&CPKGN�&GPPGVV�ECNNU�KV�5 

/[� WUG� QH� VJG� HCEG� CU� CP� GZCORNG� QH�
)GUVCNV� GHHGEVU� KU� PQ� EQKPEKFGPEG�� Ŭ=6?JG�
JWOCP�HCEG�YKVJ�KVU�WPGSWCNNGF�UKVWCVKXG�

4  Helpful for the recent discussion: Christoph Engemann and 
Andreas Sudmann (eds.), Machine Learning: Medien, Infrastruk-
turen und Technologien der Künstlichen Intelligenz (Bielefeld 2018), 
as well as the special issues of Zeitschrift für Medienwissenschaft 
11, No. 2 (2019) and spheres 5, No. 5 (2019).

5  Daniel C. Dennett, Consciousness Explained (New York 1991), 
p. 440.

OGCPKPIŭ6�KU�ť�HTQO�)GQTI�5KOOGNũU�CGU-
VJGVKE� WPKH[KPI� HWPEVKQP�� VQ� 'OOCPWGN�
.ȘXKPCUũ�EQPUVKVWVKXG�EQPPGEVKQP�QH�ŬHCEG�
CPF�GVJKEU�ŭ� VQ�*CPU�$GNVKPIũU� KOCIG�CP-
VJTQRQNQI[� ť� CP� QDLGEV� QH� KPXGUVKICVKQP�
YKVJ�KVU�QYP�RJKNQUQRJKECN��CTV�JKUVQTKECN��
CPF�EWNVWTCN� IGPGCNQI[�7�#U� C�RTKOG�GZ-
CORNG� QH� OCZKOCNN[� KTTGFWEKDNG� OGCP-
KPI��CPF�GXGP�CU�CP�ŬCPVJTQRQIGPGVKE�RTK-
OCN�V[RGŭ�QH�UKIPKƓECPEG�KP�IGPGTCN�8�KV�KU�
RCTVKEWNCTN[�YGNN�UWKVGF�HQT�KPXGUVKICVKPI�
VJG� RQUUKDNG� EQTTGURQPFGPEGU� CPF� KP-
EQPITWGPEGU�QH�VGEJPKECN�UVTWEVWTGU�CPF�
NKHG�YQTNFN[�GZRGEVCVKQPU�QH�OGCPKPI��

6  Hans Blumenberg, Prospect for a Theory of Nonconceptuality, 
in: History, Metaphors, Fables: A Hans Blumenberg Reader, ed. 
Hannes Bajohr, Florian Fuchs and Joe Paul Kroll (Ithaca, NY 2020), 
p. 242.

7  Georg Simmel, 8LI�%IWXLIXMG�7MKRMƼGERGI�SJ�XLI�*EGI��MR��)W-
says on Art and Aesthetics, ed. Austin Harrington (Chicago 2020), 
pp. 231–235; Emmanuel Lévinas, 8SXEPMX]�ERH�-RƼRMX]��%R�)WWE]�SR�
Exteriority, trans. Alphonso Lingis (Dordrecht 1991), pp. 194–219; 
Hans Belting, Face and Mask: A Double History, trans. Thomas 
S. Hansen and Abby J. Hansen (Princeton 2017). For a cultural 
studies approach, see also Thomas Macho, Vorbilder (Munich 
2011), and Sigrid Weigel (ed.), Gesichter: Kulturgeschichtliche 
Szenen aus der Arbeit am Bildnis des Menschen (Paderborn 2013) 
– by the same author on the digital aspect of faciality, see Der 
konventionelle Code als buckliger Zwerg im Dienste der Emotion 
Recognition. Überlegungen zu einer Urgeschichte der digitalen 
Kultur, in: Internationales Jahrbuch für Medienphilosophie 6, no. 1 
(2020), pp. 47–79; for an evolutionary approach see Terry Landau, 
About Faces (New York 1989).

8  Blumenberg, Prospect, 242.

BAJOHR / THE GESTALT OF AI
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Holism,  
Atomism,  
Gestalt
6Q� CRRN[� VJG� VGTO� Ŭ)GUVCNVŭ� VQ� -NKPIG-
OCPPU�)KQEQPFC�OGCPU��ƓTUV�� VQ�ECNN�WR�
VJG�FGƓPKVKQP�QH�)GUVCNV�RU[EJQNQI[��CPF�
+�YKNN�VCNM�CDQWV�KV�KP�C�OQOGPV��*QYGX-
GT�� VJG� TGNCVKQPUJKR� DGVYGGP� RCTVU� CPF�
YJQNG� KU� CNUQ� WUGF� OGVQP[OKECNN[� DG-
[QPF�)GUVCNV�VJGQT[�VQ�FGUETKDG�C�DKHWTEC-
VKQP�KP�VJG�JKUVQT[�QH�RJKNQUQRJ[�DGVYGGP�
VYQ�VTCFKVKQPU�QT�UEJQQNU�QH�VJQWIJV�VJCV�
CTG�WUWCNN[�ECNNGF�JQNKUO�CPF�CVQOKUO�9

#VQOKUO� KU� VJG� DGNKGH� VJCV� GXGT[� QD-
LGEV�CPF�KVU�URGEKƓE�RTQRGTVKGU�ECP�DG�GZ-
RNCKPGF�D[�DTGCMKPI�VJCV�QDLGEV�FQYP�VQ�
KVU�EQPUVKVWVKXG�GNGOGPVU��CPF�VJCV�UWEJ�
CP� GZRNCPCVKQP� KU� GZJCWUVKXG�� /QFGTP�
CFJGTGPVU�QH�CVQOKUO�UVCPF�KP�VJG�VTCFK-
VKQP�QH�)QVVNQD�(TGIG��$GTVTCPF�4WUUGNNũU�
NQIKECN�CVQOKUO��VJG�RKEVWTG�VJGQT[�QH�VJG�
GCTN[� 9KVVIGPUVGKP�� VJG� NQIKECN� RQUKVKX-
KUO�QH� VJG�8KGPPC�%KTENG��CPF� VJG�UGPUG�
FCVC�VJGQT[�QH�)��'��/QQTG�CPF�#��,��#[-
GTU�CTG� VJG�OQUV� KORQTVCPV�RQUKVKQPU�QH�
VJKU�VTCFKVKQP��#VQOKUO�KU��QP�VJG�YJQNG��
QDLGEVKXKUV��TGFWEVKQPKUV�CPF�GORKTKEKUV��+V�
VGPFU�VQ�NQQM�CV�VJG�UGOCPVKE�TCVJGT�VJCP�
VJG�RTCIOCVKE�FKOGPUKQP�QH�MPQYNGFIG��

9  In the following I will limit myself to a (general) discussion of 
atomism and holism in philosophy. However, these terms have also 
FIIR�ETTPMIH�XS�QER]�SXLIV�ƼIPHW��TL]WMGW��FMSPSK]��WII�1MGLEIP�
Esfeld, Holismus und Atomismus in den Geistes- und Naturwissen-
schaften: Eine Skizze, in: Holismus und Individualismus in den Wis-
senschaften, ed. Alexander Bergs and Soelve I. Curdts (Frankfurt/
Main 2003), pp. 7–21; Georg Toepfer, Ganzheit, in: Historisches 
Wörterbuch der Biologie (Stuttgart 2011), pp. 693–728. 

CV� ŬMPQYKPI�VJCVŭ� TCVJGT� VJCP� ŬMPQY-
KPI�JQY�ŭ�CU�)KNDGTV�4[NG�RWV�KV���

*QNKUO� KU� VJG� TGXGTUG� DGNKGH� VJCV� VJG�
RTQRGTVKGU�QH�C�VJKPI�ECPPQV�GZJCWUVKXG-
N[� DG� GZRNCKPGF� D[� VJG� RTQRGTVKGU� QH� KVU�
EQPUVKVWVKXG�GNGOGPVU��+P�VJKU�NKPG�QH�VTC-
FKVKQP��VJG�YJQNG�KU�EQPEGRVWCNN[�QT�ECWU-
CNN[�RTKQT� VQ� KVU�RCTVU��4GNCVGF�CTG� VGTOU�
NKMG�ŬUVTWEVWTGŭ�QT��KP�-CPVũU�ECUG��ŬU[UVGOŭ�
CU�QRRQUGF�VQ�VJG�CVQOKUVKE�ŬCIITGICVG�ŭ�� 
*QNKUO�KP�VJG���VJ�EGPVWT[�KU�TGRTGUGPV-
GF�CDQXG�CNN�D[�VJG�JGTOGPGWVKE�RJGPQO-
GPQNQI[�QH�*GKFGIIGT�CPF�/GTNGCW�2QPV[�
CU�YGNN� CU� D[� VJG� NCVG�9KVVIGPUVGKP� CPF�
JKU� HQNNQYGTU���� 5WEJ� C� JQNKUO� GPICIGU�
NGUU�YKVJ�GZRNKEKV�RTQRQUKVKQPCN�VJCP�YKVJ�
KORNKEKV� RTCIOCVKE� CPF� YQTNF�EQPUVKVW-
VKXG�MPQYNGFIG���

6JG� PQVKQP� QH� )GUVCNV� KU� JQNKUVKE� KP�

10  Gilbert Ryle, Knowing How and Knowing That. 4VSGIIHMRKW�SJ�
the Aristotelian Society�����2S�ɸ���������TT���Ɓ���

11  Immanuel Kant, 4VSPIKSQIRE�XS�%R]�*YXYVI�1IXETL]WMGW, trans. 
+EV]�,EXƼIPH��'EQFVMHKI�������T�������������

12 The distinction atomistic/holistic is not to be equated with 
the questionable distinction analytical/continental. The analytic 
tradition, too, has a strong anti-atomistic current, most importantly 
in the criticism of the sense data theory as a “Myth of the Given” in 
Wilfrid Sellars, )QTMVMGMWQ�ERH�XLI�4LMPSWSTL]�SJ�1MRH (Cambridge, 
MA 1997), pp. 68–79. 

13� �'LEVPIW�8E]PSV�JSVQYPEXIH�ER�MRƽYIRXMEP�ETTPMGEXMSR�SJ�XLI�EX-
omism/holism separation for the theory of meaning. He contrasts 
the theory of meaning of the atomistic tradition, which he calls the 
enframing theory, with the theory of the holistic lineage, which he 
calls the expressive-constitutive theory. For the latter, to articulate 
something means to make possible the perception of this feature 
MR�XLI�ƼVWX�TPEGI��3RI�MW�GSRWXMXYXMZI�JSV�XLI�SXLIV��LS[IZIV�SRP]�
because the context of this operation is not neutral, but rather 
already shaped by a complex background knowledge that is not 
propositional in nature, but is rooted in an expressive practice, in 
forms of life, Charles Taylor, Theories of Meaning, in: Human Agen-
G]�ERH�0ERKYEKI��4LMPSWSTLMGEP�4ETIVW�-�(Cambridge 1985), pp. 
247–292; see also Charles Taylor, The Language Animal: The Full 
Shape of the Human Linguistic Capacity (Cambridge, MA 2016).
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VJKU� UGPUG���� %JTKUVKCP� XQP� 'JTGPHGNU��
YJQ� EQKPGF� VJG� VGTO� Ŭ)GUVCNV� SWCNKVKGUŭ�
KP� ������ HCOQWUN[� PQVGF� VJCV� VJG� RGT-
EGRVKQP�QH�YJCV�EQPUVKVWVGU�C�OGNQF[� KU�
C�WPKV�VJCV�ECPPQV�DG�TGFWEGF�VQ�VJG�UG-
SWGPEG� QH� KPFKXKFWCN� PQVGU�� *G� VWTPGF�
CYC[�HTQO�C�OGTG�RU[EJQNQI[�QH�CUUQEK-
CVKQP��YJKEJ�CTIWGF�KP�C�RWTGN[�CVQOKUVKE�
CPF�ECWUCN�OCPPGT����6JG�UGPUG�QH�UKIJV�
SWKEMN[�CFXCPEGF�VQ�DGEQOG�VJG�EGPVTCN�
ƓGNF� QH� KPXGUVKICVKQP� QH� ��VJ� EGPVWT[�
)GUVCNV�RU[EJQNQI[��CU� KV�YCU�TGRGCVGFN[�
GZRNCKPGF��CDQXG�CNN��KP�VJG�$GTNKP�5EJQQN�
CTQWPF� 9QNHICPI� -ȤJNGT�� -WTV� -QHHMC��
CPF�/CZ�9GTVJGKOGT��CU�YGNN�CU�D[�VJGKT�
UGEQPF� IGPGTCVKQP� UVWFGPVU�� G�I��� 9QNH-
ICPI� /GV\IGT���� -ȤJNGT� TGOCTMGF�� UKO-
KNCT� VQ�*GKFGIIGT�CV� VJG�UCOG� VKOG�� VJCV�
YG� ŬFQ�PQV�RGTEGKXG�CP�WPFKHHGTGPVKCVGF�
OQUCKE��TCVJGT�� KV�KU�EJCTCEVGTKUVKE�QH�QWT�
UGGKPI�� JGCTKPI�� GVE��� VJCV� KV� EQPUVCPVN[�
UJQYU� WPKVU� CPF� ITQWRU� VJCV�� DGKPI� KP�
VJGOUGNXGU� UQNKF�� CRRGCT� TGNCVKXGN[� KUQ-
NCVGF� HTQO� VJGKT� UWTTQWPFKPIU�ŭ��� 5WEJ�
WPKVU�� VJG� Ŭ)GUVCNVGP�ŭ� GZJKDKV� CP� KPPGT�

14  Gestalt psychology is part of the holistic line, but not all holists 
are followers of Gestalt theory, see for example, despite some un-
HIRMEFPI�MRƽYIRGIW��1IVPIEY�4SRX]ƅW�GVMXMUYI�SJ�,YWWIVPƅW�VIGITXMSR�
of Gestalt psychology and of Gestalt psychology itself, Maurice 
Merleau-Ponty, 4LIRSQIRSPSK]�SJ�4IVGITXMSR (London 2005), pp. 
58–9.

15� �'LVMWXMER�ZSR�)LVIRJIPW��3R�ƈ+IWXEPX�5YEPMXMIWƉ�?����A��MR��
Foundations of Gestalt Theory, ed. Barry Smith (Munich 1988), pp. 
82–116.

16  On the history of Gestalt psychology (including its history 
of emigration and collaboration under National Socialism), see 
Mitchell G. Ash, +IWXEPX�4W]GLSPSK]�MR�+IVQER�'YPXYVI������Ɓ������
Holism and the Quest for Objectivity (Cambridge 1995). Exemplary 
for the focus on the sense of sight is Wolfgang Metzger, Laws of 
Seeing ?����A��XVERW��0SXLEV�7TMPPQERR��'EQFVMHKI��1%������

17  Wolfgang Köhler: Bemerkungen zur Gestalttheorie. 4W]GLS-
logische Forschungɸ����RS�ɸ���������TT�����Ɓ����

EQJGTGPEG� CPF� UVCDKNKV[� VJCV�9GTVJGKO-
GT� ECNNGF� ŬEQPEKUKXGPGUUŭ� 
2TȓIPCP\���� 
6JGUG�CTG�PQV�DCUGF�QP�ŬKPFGRGPFGPV�GN-
GOGPVCT[�UGPUCVKQPUŭ�ť�CP�CIITGICVG�QH�
CVQOKUVKE� UGPUQT[� FCVC� ť� DWV� CTG�OCFG�
WR� QH� ŬNQECN� EQPFKVKQPU�ŭ� YJKEJ� CTG� ŬFG-
RGPFGPV�QP�VJGKT�CHƓNKCVKQP��RQUKVKQP�CPF�
TQNG� KP�VJG�)GUVCNVGP�ŭ���(WTVJGT�� ŬKPUKIJVŭ�

'KPUKEJV��� VJG�UWFFGP�RGTEGRVKQP�QH�)G-
UVCNV� EQPƓIWTCVKQPU�� DGECOG� C�OGCUWTG�
QH� KPVGNNKIGPEG� KP� -ȤJNGTũU� CRG� GZRGTK-
OGPVU���� 5WEJ� )GUVCNVGP�� DQVJ� CU� XKUWCN�
ƓIWTGU� CPF� CU� EQPUVGNNCVKQPU� QH� KPUKIJV��
CTG� PQP�FGTKXCDNG� WPKVU� QH� UKIPKƓECPEG�
VJCV�OWUV�DG�WPFGTUVQQF�JQNKUVKECNN[��

1PG�QH�VJGUG�PQP�FGTKXCDNG�WPKVU�KU�VJG�
HCEG��/GV\IGT�VJWU�UVCVGU�VJCV�KP�QTFGT�VQ�
RGTEGKXG�C� HCEG� KP� KVU�GZRTGUUKXG�UKIPKƓ-
ECPEG��QPG�OWUV�NQQM�CV�KV�CU�C�YJQNG��#PF�
YJKNG�KV�OC[�JGNR�VQ�CVVGPF�VQ�VJG�OQXG-
OGPV�QH�VJG�DTQYU�QT�VJG�OQWVJ��VQ�Ŭ\QQO�
KPŭ�CP[�HWTVJGT�CPF�KUQNCVG�RCTVU�KU�FGVTK-
OGPVCN�VQ�VJG�RGTEGRVKQP�QH�VJKU�YJQNG�

The individual pores, hairs, wrinkles of the lips, 
freckles, etc., which the further focusing of at-
tention brings to light, contribute nothing more 
to the understanding of the face. Each of these 
details could also be different without changing 
the face. And none of them says anything about 
what a face is really about in life; whether it is, 
for example, an arrogant, domineering, hard, 
closed, hostile or a soft, warm, open-minded 
and compassionate face. These decisive fea-
tures become most clearly visible, or only visible 

18  Max Wertheimer, Untersuchungen zur Lehre von der Gestalt II. 
4W]GLSPSKMWGLI�*SVWGLYRK����RS�ɸ���������TT�����Ɓ����

19  Köhler, Bemerkungen, p. 189.

20  Wolfgang Köhler, Mentality of Apes (New York 1927).
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INTERFACE CRITIQUE JOURNAL – VOL. 3 – 2021

19

at all, when viewed as a whole [als ganzes] from 
E�WYƾGMIRX�HMWXERGI���

+H�2KZ�2KZ�CPF�5V[NG)#0��CTG�CDNG�VQ�FG-
TKXG� HCEGU� CU�YJQNGU�� CU� )GUVCNVGP� UGGP�
HTQO�C�FKUVCPEG��OKIJV�KV�OCMG�UGPUG�VQ�
CUUWOG� VJCV� VJG[� CTG� DCUGF� QP� C� JQNKU-
VKE� NQIKE!� $WV� JQY� UJQWNF� C� FKIKVCN� U[U-
VGO�VJCV�KU�DCUGF�QP�VJG�U[ODQNKE�QRGT-
CVKQP� QH� FKUETGVG� UKIPU� CPF�� PQV� NGCUV� QH�
CNN��OCMGU�WUG�QH�C�FKUETGVG�RKZGN�OCVTKZ�

YJKEJ� KU� PQVJKPI� QVJGT� VJCP� -ȤJNGTũU�
ŬOQUCKEŭ�� ETGCVG� PQP�FGTKXCDNG� WPKVU!�
6Q�CPUYGT�VJKU�SWGUVKQP��QPG�JCU�VQ�VCMG�
C� NQQM� CV� VJG� JKUVQT[� QH� #+� U[UVGOU�� QH�
YJKEJ�#00U�CTG�LWUV�QPG�RCTCFKIO��CPF�
CV�VJG�EQPEGRVU�WPFGTN[KPI�VJGO�

Gestalt vs. AI
6JG�ENCUUKE�CEEQWPV�QH� VJG�JKUVQT[�QH�#+�
JKIJNKIJVU� KVU� GOGTIGPEG� CU� C� TGUGCTEJ�
ƓGNF�KP�VJG�����U�CPF�����U�KP�VJG�7PKV-
GF� 5VCVGU�� +V� CRRGCTGF� KP� C� ENKOCVG� QH�
PGQDGJCXKQTKUV��TGFWEVKQPKUV��CPF�GORKT-
KEKUV� RU[EJQNQI[�� YJKEJ� GPVGTGF� KPVQ� C�
RTQFWEVKXG�EQPƔWGPEG�YKVJ�VJG�OGVJQFU�
CPF� EQPEGTPU� QH� E[DGTPGVKEU�� 6JG�/CE[�
%QPHGTGPEGU�DGVYGGP������CPF�������VJG�
*KZQP�5[ORQUKWO� KP� ������CPF�RCTVKEW-
NCTN[� VJG� &CTVOQWVJ�9QTMUJQR� QP� #TVK-
ƓEKCN� +PVGNNKIGPEG� KP� ����� CTG� KORQTVCPV�
OKNGUVQPGU�KP�VJKU�JKUVQT[��'URGEKCNN[�VJG�
NCUV�� QTICPK\GF� D[� /CTXKP� /KPUM[� CPF�
,QJP�/E%CTVJ[��GUVCDNKUJGF�#+� TGUGCTEJ�
CU�CP�KPFGRGPFGPV�ƓGNF�CPF�FGVGTOKPGF�

21  Wolfgang Metzger, Was ist Gestalttheorie?, in: Gestalttheorie 
und Erziehung, ed. Kurt Guss (Darmstadt 1975), pp. 2–3.

VJG�RCTCOGVGTU�WPFGT�YJKEJ�KV�YQWNF�DG�
RWTUWGF�KP�VJG�[GCTU�VQ�HQNNQY�22

6JG�FKUVKPEVKQP�DGVYGGP� VYQ� V[RGU� QH�
#+��U[ODQNKE�CPF�UWDU[ODQNKE�ť�YJKEJ�KU�
UVKNN� KP�WUG�VQFC[�ť�JCU�KVU�QTKIKP�KP�VJKU�
YQTMUJQR�23� 6JG� U[ODQNKE� CRRTQCEJ�� HC-
XQTGF�JGCXKN[�CV�&CTVOQWVJ�24�KU�VJG�OQUV�
ENCUUKECNN[� CVQOKUV� CVVGORV� CV� ETGCVKPI�
#+��+V�EQPEGKXGU�TGCUQPKPI�CU�VJG�OCPKR-
WNCVKQP� QH� U[ODQNU� TGRTGUGPVKPI� CVQOKE�
HCEVU�� 6JG� U[ODQNKE� CRRTQCEJ� YCU� KO-
RNGOGPVGF� KP� UQ�ECNNGF� GZRGTV� U[UVGOU��
YJKEJ� EQODKPG� C� MPQYNGFIG� DCUG� QH�
UWEJ�HCEVU�YKVJ�CP�KPHGTGPEG�GPIKPG�EQP-
VCKPKPI� TWNGU� VJCV� CNNQY� KV� VQ� FTCY� EQP-
ENWUKQPU� HTQO� VJG�EQODKPCVKQP�QH� VJGUG�
HCEVU�25� 'ZRGTV� U[UVGOU� KPKVKCNN[� UJQYGF�
ITGCV� RTQOKUG�� DWV� VJGKT� FGXGNQROGPV�
ECOG�VQ�C�UVCPFUVKNN� KP� VJG�����U�FWTKPI�
VJG�ƓTUV�Ŭ#+�YKPVGT�ŭ�KP�YJKEJ�#+�TGUGCTEJ�

22  Proceedings are available for the former: Claus Pias (ed.), 
']FIVRIXMGW��8LI�1EG]�'SRJIVIRGIW�����Ɓ���� (Zurich 2003); 
Lloyd A. Jeffress (ed.), Cerebral Mechanisms in Behavior: The 
Hixon Symposium (New York 1951). The Dartmouth Workshop 
did not see a publication of its own, however see Ronald R. Kline, 
Cybernetics, Automata Studies, and the Dartmouth Conference 
SR�%VXMƼGMEP�-RXIPPMKIRGI��IEEE Annals of the History of Computing 
����RS�ɸ���������TT���Ɓ����*SV�E��WSQI[LEX�PMQMXIH��LMWXSVMGEP�
overview, see Nils J. Nilsson, 8LI�5YIWX�JSV�%VXMƼGMEP�-RXIPPMKIRGI��
A History of Ideas and Achievements (Cambridge 2010); Steve 
Joshua Heims, 8LI�']FIVRIXMGW�+VSYT�����Ɓ������'SRWXVYGXMRK�E�
7SGMEP�7GMIRGI�JSV�4SWX[EV�%QIVMGE (Cambridge, MA 1991).

23  For a very useful overview, see Melanie Mitchell, %VXMƼGMEP�-RXIP-
ligence: A Guide for Thinking Humans (New York 2019), pp. 17–34.

24  However, the conference proposal already envisaged research 
on “neuron nets,” see John McCarthy et al., A Proposal for the 
(EVXQSYXL�7YQQIV�6IWIEVGL�4VSNIGX�SR�%VXMƼGMEP�-RXIPPMKIRGI��AI 
1EKE^MRIɸ����RS�ɸ���������TT����Ɓ���

25� �8LI�QSWX�MRƽYIRXMEP�W]WXIQ�SJ�XLMW�OMRH�[EW�XLI�+IRIVEP�4VSF-
lem Solver (GPS), Allen Newell, J. C. Shaw and H. A. Simon, Report 
on a General Problem-Solving Program, in: 4VSGIIHMRKW�SJ�XLI�
-RXIVREXMSREP�'SRJIVIRGI�SR�-RJSVQEXMSR�4VSGIWWMRK�(Paris1959), 
pp. 256–264.
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XKTVWCNN[�ITQWPF�VQ�C�JCNV�26

6QFC[ũU� #00U� NKMG� 2KZ�2KZ� CPF� 5V[NG-
)#0��FQ�PQV�DGNQPI�VQ�VJG�U[ODQNKE�DWV�VQ�
VJG�UWDU[ODQNKE�HCOKN[�QH�#+��YJKEJ�KU��CD-
UVTCEVN[��DCUGF�QP�VJG�OQFGN�QH�VJG�DTCKP�CU�C�
PGVYQTM�QH�PGWTQPU�CPF�U[PCRUGU��$WKNFKPI�
QP�VJG�RTGNKOKPCT[�YQTM�QH�9CTTGP�/E%WNN-
QEJ�CPF�9CNVGT�2KVVU��(TCPM�4QUGPDNCVV�FG-
UKIPGF�VJG�RGTEGRVTQP�KP�������VJG�ƓTUV�CTVKƓ-
EKCN�PGWTCN�PGVYQTM�ECRCDNG�QH�TGEQIPK\KPI�
UKORNG� XKUWCN� RCVVGTPU�27� 9JKNG� ŬNGCTPKPIŭ�
KP� GZRGTV� U[UVGOU� OGCPU� VJG� GZRCPUKQP�
QH�VJG�MPQYNGFIG�DCUG��RGTEGRVTQPU�CTG�FG-
RGPFGPV�QP�TGRGVKVKQPU�YKVJKP�VJG�FQOCKP�
VQ�DG� NGCTPGF��YJGTGCU� VJG�GZRGTV� U[UVGO�
HQNNQYU�NKPGCT�KH�VJGP�UVTWEVWTGU�
ƓI������VJG�
CTEJKVGEVWTG�QH�VJG�RGTEGRVTQP�JCU�C�RCTCN-
NGN�UVTWEVWTG�CPF�FQGU�PQV�TGSWKTG�VJG�UGRC-
TCVKQP�QH�HCEVU�CPF�TWNGU�
ƓI������#NTGCF[�KP�
KVU�UVTWEVWTG��VJG�RCTCFKIO�QH�VJG�U[ODQNKE�

26  See Pamela McCorduck,�1EGLMRIW�;LS�8LMRO��%�4IVWSREP�-R-
UYMV]�MRXS�XLI�,MWXSV]�ERH�4VSWTIGXW�SJ�%VXMƼGMEP�-RXIPPMKIRGI�(Natick 
2004), pp. 417–521.

27  Frank Rosenblatt, The Perceptron: A Probabilistic Model for 
Information Storage and Organization in the Brain.�4W]GLSPSKMGEP�
Reviewɸ����RS�ɸ���������TT�����Ɓ�����2MPWWSR��8he Quest for 
%VXMƼGMEP�-RXIPPMKIRGI, 64–74; see also Matteo Pasquinelli, Machines 
that Morph Logic: Neural Networks and the Distorted Automation 
of Intelligence as Statistical Inference. Glass Bead 1, no. 1 (2017); 
www.glass-bead.org/article/machines-that-morph-logic, access: 
June 6, 2020.

#+�HQNNQYU�CP�CVQOKUVKE�NQIKE��YJKNG�VJG�RCT-
CFKIO�QH�VJG�UWDU[ODQNKE�#+�CRRTQCEJGU�C�
JQNKUVKE�QT�)GUVCNV�NQIKE�28 

6JKU�FKHHGTGPEG�YCU�QDXKQWU� HTQO� VJG�
UVCTV�� #U� &CXKF� $CVGU� CPF� 5VGXG� ,QUJ-
WC�*GKOU�JCXG�UJQYP��#OGTKECP�#+� TG-
UGCTEJ��CHVGT�C�DTKGH�KPKVKCN�KPVGTGUV��UQQP�
DGECOG�JQUVKNG� VQ� VJG�)GUVCNVKUV� KFGCU�29 
+P�C������TGXKGY�QH�0QTDGTV�9KGPGTũU�DQQM�
%[DGTPGVKEU��9QNHICPI�-ȤJNGT�ť�YJQ�JCF�
RCTVKEKRCVGF� KP� VJG� ����� *KZQP� 5[ORQ-
UKWO� CNQPIUKFG� #+� RKQPGGT� 9CTTGP� /E-
%WNNQEJ�ť� URQMG�QWV�CICKPUV� VJG� KFGC�QH�
VJG� EQORWVGT� CU� C� WUGHWN� CPCNQI[� HQT�
JWOCP� KPVGNNKIGPEG�DGECWUG� VJG� HQTOGT��
CU�C�FKUETGVGN[�QRGTCVKPI�U[UVGO��NCEMGF�
VJG� ETGCVKXG� ŬKPUKIJVŭ� QH� VJG� NCVVGT���� *G�

28  Taking the technical difference between the two approaches 
as a starting point, I also develop aesthetic criteria for compar-
ing the artworks they produce, see Hannes Bajohr, Algorithmic 
Empathy: On Two Paradigms of Digital Generative Literature and 
the Need for a Critique of AI Works. BMCCT working papers 1, no. 4 
(2020); https://doi.org/10.5451/unibas-ep79106.

29  See in particular the excellent study by David Bates: Creating 
Insight: Gestalt Theory and the Early Computer, in: Genesis Redux. 
)WWE]W�MR�XLI�,MWXSV]�ERH�4LMPSWSTL]�SJ�%VXMƼGMEP�0MJI, ed. Jessica 
Riskin (Chicago 2007), pp. 237–260; Heims, The Cybernetics Group 
����Ɓ����, 201–247; Wolfgang Köhler, Relational Determination in 
Perception, in: Jeffress (ed.): Cerebral Mechanisms in Behavior, pp. 
200–243.

30  Wolfgang Köhler, review of Cybernetics, or Control and Commu-
nication in the Animal and the Machine, by Norbert Wiener. Social 
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Fig. 3: Flow chart of a method for “means-ends analysis” in Allen Newell, John C. Shaw and Herbert A. Simon, Report on a General Problem-
Solving Program, in: 4VSGIIHMRKW�SJ�XLI�-RXIVREXMSREP�'SRJIVIRGI�SR�-RJSVQEXMSR�4VSGIWWMRK�(Paris: UNESCO, 1959), pp. 256–264.
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UCY�VJG�CVQOKUVKE�RU[EJQNQI[�QH�VJG�#+�
TGUGCTEJGTU�CU�C�TGVWTP�VQ�VJG�GORKTKEKUV�
RU[EJQNQI[� QH� VJG� ��VJ� EGPVWT[�� YJKEJ�
)GUVCNV�RU[EJQNQI[�JCF� KPKVKCNN[�UQWIJV�
VQ� TGRNCEG���� 0GXGTVJGNGUU�� VJG� UWDU[O-
DQNKE�OQFGNU�� UWEJ� CU�4QUGPDNCVVũU� RGT-
EGRVTQP�� UQQP� NQUV� QWV� VQ� VJG� U[ODQNKE�
CRRTQCEJ�� /CTXKP� .�� /KPUM[� CPF� 5G[-
OQWT�2CRGTV��VYQ�QH�VJG�OQUV�KORQTVCPV�
U[ODQNKUVU��RWDNKUJGF�C�
HCEVWCNN[�KPEQT-
TGEV�� ETKVKSWG� QH� VJG� RGTEGRVTQP� KP� �����
VJCV�ECUV�KV�CUKFG�WPVKN�VJG�����U�32 They 
HQTOWNCVGF�VJGKT�QDLGEVKQPU�CU�C�FGHGPUG�
QH�CP�CVQOKUVKE�CICKPUV�CP�ŬWPUEKGPVKƓEŭ�
JQNKUVKE�VJGQT[�QH�MPQYNGFIG�ť�C�TGXGT-
UCN�� CU� KV�YGTG�� QH� -ȤJNGTũU� TGUGTXCVKQPU�
ť�KPVGPFKPI�ŬVQ�FKURGN�YJCV�YG�HGCTGF�VQ�
DG�VJG�ƓTUV�UJCFQYU�QH�C�ŨJQNKUVKEũ�QT�Ũ)G-
UVCNVũ�OKUEQPEGRVKQP� VJCV�YQWNF� VJTGCV-
GP�VQ�JCWPV�VJG�ƓGNFU�QH�GPIKPGGTKPI�CPF�

Research 18, no. 1 (1951), pp. 125–130.

31  Bates, Creating Insight, pp. 239–249.

32  Marvin L. Minsky and Seymour Papert, 4IVGITXVSRW��%R�
Introduction to Computational Geometry (Cambridge, MA 1969).

CTVKƓEKCN� KPVGNNKIGPEG� CU� KV� JCF� GCTNKGT�
JCWPVGF�DKQNQI[�CPF�RU[EJQNQI[�ŭ33

1PG� QH� VJG� ƓTUV� RJKNQUQRJGTU to for-
OWNCVG� C� JQNKUVKECNN[� KPHQTOGF� ETKVKSWG�
QH� VJG� U[ODQNKUVU� YCU� VJG� NCVG� *WDGTV�
.�� &TG[HWU�� +P� C� UGTKGU� QH� GUUC[U� CPF�
KP� JKU� DQQM� 9JCV� %QORWVGTU� %CPũV� &Q 

�������JG�CTIWGF� VJCV� VJG�U[ODQNKE�CR-
RTQCEJ� KU� HWPFCOGPVCNN[� KPECRCDNG� QH�
RTQFWEKPI� JWOCP�NKMG� KPVGNNKIGPEG�34 
&TG[HWU�OQDKNK\GF�C�PWODGT�QH�JQNKUVKE�
CTIWOGPVU�� *KU� EGPVTCN� RQKPV� YCU� VJCV�
JWOCPU�PQV�QPN[�RQUUGUU�CP�GODQFKGF�

33  Minsky and Papert, 4IVGITXVSRW, pp. 19–20.

34  Hubert L. Dreyfus: What Computers Can’t Do: A Critique of 
%VXMƼGMEP�6IEWSR (New York 1972). Symbolism, according to 
Dreyfus, is based on a number of atomistic assumptions: the bi-
ological�EWWYQTXMSR�XLEX�XLI�FVEMR�GER�FI�MHIRXMƼIH�[MXL�E�HMKMXEP�
computer, the ontological assumption that the world consists 
of isolatable facts, and the epistemological assumption that the 
mind processes such facts. For such an atomism, thinking can 
be formalized by explicit rules – knowing-how can be expressed 
as knowing-that, Dreyfus, What Computers Can’t Do, 67–142. 
See in general on Dreyfus’s approach Setargew Kenaw, Hubert L. 
Dreyfus’s Critique of Classical AI and its Rationalist Assumptions. 
Minds and Machines ����RS�ɸ���������TT�����Ɓ����

Fig. 4: Frank Rosenblatt, The Design of an Intelligent Automaton. Research Trends 6, no. 2 (1958), pp. 1–7.
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KPVGNNKIGPEG��DWV�CNUQ�FTCY�QP�C�VCEKV��KO-
RNKEKV�DCEMITQWPF�MPQYNGFIG�VJCV�KU�EQP-
UVKVWVKXG� HQT� CEVKQP�ť� VJG[� RGTEGKXG� CPF�
EQIPK\G�HTQO�VJGKT�GODGFFGFPGUU�YKVJ-
KP�C�IKXGP�UKVWCVKQP��*GTG��&TG[HWU�
PQV�D[�
EJCPEG�QPG�QH�#OGTKECũU�OQUV�KORQTVCPV�
KPVGTRTGVGTU� QH� *GKFGIIGT�� CRRTQRTKCVGF�
$GKPI�KP�VJG�YQTNF� CU� ŬDGKPI�KP�C�UKVW-
CVKQP�ŭ35� 6JG� YC[� JWOCPU� KPVGNNKIGPVN[�
KPVGTCEV� YKVJ� VJG� YQTNF� KU� OQTG� QHVGP��
CU� %JCTNGU� 6C[NQT� 
CP� KORQTVCPV� CNN[� QH�
&TG[HWU�� KPVGTRTGVU� *GKFGIIGT�� DCUGF� QP�
ŬVCUM�TKIJVPGUU�ŭ�UKVWCVKQPCN�CRRTQRTKCVG-
PGUU�� VJCP� QP� UGOCPVKE� TKIJVPGUU�� VJG�
NQIKECNN[�HQTOCNK\CDNG�EQPITWGPEG�QH�FCVC�
CPF� CDUVTCEV� YQTNF� OQFGN�36� 1PG� EQWNF�
QPN[� CVVTKDWVG� KPVGNNKIGPEG� VQ� C� EQORWV-
GT� RQUUGUUKPI� VJKU� KORNKEKV� DCEMITQWPF�
MPQYNGFIG�� YJKEJ� ECP� QPN[� DG� ICKPGF�
VJTQWIJ�CEVWCNN[�GPEQWPVGTKPI�VJG�YQTNF�
XKC� ŬDGKPI�KP�C�UKVWCVKQP�ŭ� (QT� &TG[HWU�
VJG�EQPENWUKQP�KU� VJCV� ŬDGKPI�KP�C�UKVWC-
VKQP�VWTPU�QWV�VQ�DG�WPRTQITCOOCDNG� KP�
RTKPEKRNG� WUKPI� RTGUGPVN[� EQPEGKXCDNG�
VGEJPKSWGU�ŭ37

6JKU�QDLGEVKQP�YCU�EQPXKPEKPI�CU�NQPI�
CU� CVQOKUVKE� CUUWORVKQPU� HQTOGF� VJG�
DCUKU�QH�VJG�ŬRTGUGPVN[�EQPEGKXCDNG�VGEJ-
PKSWGUŭ�QH�#+�TGUGCTEJ��*QYGXGT��&TG[HWU�
YCU�NGUU�EGTVCKP�KP�JKU�ETKVKEKUO�YJGP�KV�
ECOG� VQ� VJG� CTEJKVGEVWTG� QH� VJG� RGTEGR-
VTQP��9JGP�#00U��YJKEJ�CTG� KP�GUUGPEG�
OWNVK�NC[GTGF�RGTEGRVTQPU��TGICKPGF�RQR-

35  Dreyfus, What Computers Can’t Do, p. 200.

36  Charles Taylor, Heidegger on Language, in: A Companion to 
Heidegger, ed. Hubert L. Dreyfus and Mark A. Wrathall (London 
2007), pp. 435–436.

37  Dreyfus, What Computers Can’t Do, p. 215.

WNCTKV[�KP�VJG�����U�38�&TG[HWU�CNUQ�CFOKV-
VGF� VJCV� VJG[� ECOG� ENQUGT� VQ� C� JQNKUVKE�
PQVKQP� QH� RGTEGRVKQP�� $WV� JG� TGOCKPGF�
UMGRVKECN�CU�VQ�YJGVJGT�VJG[�YGTG�TGCNN[�
UWKVCDNG� CU� C� DWKNFKPI� DNQEM� QH� CTVKƓEKCN�
OCEJKPG�KPVGNNKIGPEG�39

*QYGXGT�� KH� VJG� ECRCDKNKVKGU� QH� VQFC[ũU�
#00U�CTG�VCMGP�KPVQ�CEEQWPV��GXGP�&TG[-
HWU� YQWNF� JCXG� JCF� VQ� CFOKV� VJCV� RTQ-
ITGUU� JCU� DGGP� OCFG� KP� RTKPEKRNG�� PQV�
LWUV� KP�FGITGG�� +P�9JCV�%QORWVGTU�%CPũV�
Do�JG�JCF�NKUVGF�C�UGTKGU�QH�VCUMU�VJCV�C�
U[UVGO� YQWNF� JCXG� VQ� OCUVGT� KP� QTFGT�
VQ� DG� EQPUKFGTGF� KPVGNNKIGPV�� 1PG� QH� VJG�
OQUV�KORQTVCPV�QH�VJGUG�YCU�C�XGTUKQP�QH�
VJG�)GUVCNV� RTQDNGO� VJCV�JG� ECNNGF� ŬRGT-
URKEWQWU� ITQWRKPI�ŭ� D[�YJKEJ� JG�OGCPV�
VJG�CDKNKV[�VQ�HQTO�UGTKGU�QH�QDLGEVU�QP�VJG�
DCUKU� QH� UKOKNCTKVKGU� DGVYGGP� VJGO�ť� VQ�
ITCUR�VJGKT�EQNNGEVKXG�)GUVCNV��UQ�VQ�URGCM��
+P� CFFKVKQP� VQ�9KVVIGPUVGKPũU� EQPEGRV� QH�
HCOKN[� TGUGODNCPEG�� JG� WUGF� -ȤJNGTũU�

38  They did so after the publication of David E. Rumelhart, 
James L. McClelland, PDP Research Group: 4EVEPPIP�(MWXVMFYXIH�
4VSGIWWMRK��)\TPSVEXMSRW�MR�XLI�1MGVSWXVYGXYVI�SJ�'SKRMXMSR 
(Cambridge, MA 1986), which corrected Minsky’s and Papert’s 
misrepresentations – especially the alleged inability of perceptrons 
to model the exclusive disjunction (XOR). Dreyfus’ brother Stuart 
was partly responsible for allowing this new generation of neural 
nets to “learn” by co-developing the backpropagation algorithm 
XLEX�IƾGMIRXP]�GEPGYPEXIW�XLI�KVEHMIRXW�SJ�XLI�PSWW�JYRGXMSR�XLVSYKL�
which the weights of the network can be adjusted iteratively. 

39  Hubert L. Dreyfus and Stuart E. Dreyfus, Making a Mind versus 
1SHIPMRK�XLI�&VEMR��%VXMƼGMEP�-RXIPPMKIRGI�&EGO�EX�E�&VERGLTSMRX��
Daedalusɸ�����RS�ɸ���������TT����Ɓ����ƈ2IYVEP�RIX[SVO�QSHIPMRK�
may simply be getting a deserved chance to fail, as did the 
symbolic approach” (37). One contemporary position stating 
exactly can be found in Brian Cantwell Smith, 8LI�4VSQMWI�SJ�
%VXMƼGMEP�-RXIPPMKIRGI��6IGOSRMRK�ERH�.YHKQIRX (Cambridge, MA 
2019). Most recently, Dreyfus gets an update in Ragnar Fjelland, 
;L]�+IRIVEP�%VXMƼGMEP�-RXIPPMKIRGI�;MPP�2SX�&I�6IEPM^IH�ɸHumanities 
and Social Sciences Communicationsɸ��ɸRS������������LXXTW���HSM�
org/10.1057/s41599-020-0494-4, access: October 10, 2020.
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PQVKQP�QH�KPUKIJV�VQ�FGUETKDG�UWEJ�ITQWR�
UEJGOGU�� (COKN[� TGUGODNCPEGU� CU� YGNN�
CU�EQNNGEVKXG�)GUVCNVGP�ECPPQV�DG�ITCURGF�
D[�EQWPVKPI�WR�CVQOKUVKE�RTQRGTVKGU�CPF�
EQORCTKPI�NKUVU�QH�EJCTCEVGTKUVKEU�

4EXXIVRW�EW�GSQTPI\�EW�EVXMWXMG�WX]PIW�ERH� XLI�
human face reveal a loose sort of resemblance 
which seems to require a special combination 
of insight, fringe consciousness, and ambigu-
ity tolerance beyond the reach of digital ma-
chines.��

6JKU�DTKPIU�WU�DCEM�VQ�VJG�HCEG�CPF�CICKP�
VQ� VJG� SWGUVKQP�� +H� VJG� )GUVCNV� QH� C� HCEG��
KVU� HCOKN[� TGUGODNCPEG� YKVJ� QVJGT� HCE-
GU��ECPPQV�DG�EQPEGRVWCNK\GF�D[�C�FKIKVCN�
OCEJKPG�QT�UWOOCTK\GF�CU�C�NKUV�QH�HGC-
VWTGU��JQY�KU�CP�#00��GZGEWVGF�QP�C�FKIK-
VCN�OCEJKPG��ECRCDNG�QH�FQKPI�VJKU!

Gestalt as  
latent space
#V�VJKU�RQKPV�KV�KU�PGEGUUCT[�VQ�VCMG�C�UVGR�
DCEM� CICKP�� (QT� &TG[HWUũU� QXGTTKFKPI� HQ-
EWU� ť� JWOCP�NKMG� CTVKƓEKCN� KPVGNNKIGPEG�
ť�KU�KTTGNGXCPV�VQ�CPUYGTKPI�VJG�SWGUVKQP�
RQUGF��#U�/CVVGQ�2CUSWKPGNNK�RQKPVU�QWV��
#00U� CTG� CKOGF� PQV� UQ�OWEJ� CV� UKOW-
NCVKPI� EQIPKVKQP�DWV� RGTEGRVKQP��� Today, 

40  Dreyfus, What Computers Can’t Do, 32. It is astonishing how 
rarely the proximity of Gestalt psychology to neural networks in 
particular is investigated. An exception is Uwe Seifert, Randolph 
Eichert, Lüder Schmidt, Logic, Gestalt Theory, and Neural Compu-
tation in Research on Auditory Perceptual Organization, in: Marc 
Leman (ed.), Music, Gestalt, and Computing: Studies in Cognitive 
and Systematic Musicology (Berlin 1997), pp. 70–88.

41  Pasquinelli, Machines that Morph Logic. ANNs are, using 
John Searle’s distinction, still examples of a weak, not a strong AI, 
John R. Searle, Minds, Brains, and Programs. Behavioral and Brain 

KV�KU�OCKPN[�ŬFGGRŭ�#00U�VJCV�UJQY�VJGKT�
ECRCDKNKVKGU�KP�RCVVGTP�TGEQIPKVKQP�VCUMU��
+PFGGF��&TG[HWUũU�ŬRGTURKEWQWU�ITQWRKPIŭ�
KU�QPN[�C�RCTVKEWNCTN[�FGOCPFKPI�V[RG�QH�
UWEJ� RCVVGTP� TGEQIPKVKQP� CDNG� VQ� FGVGEV�
HCOKN[� TGUGODNCPEG�YKVJQWV� JCXKPI� GZ-
RNKEKV� MPQYNGFIG� CDQWV� KV�� 4QUGPDNCVVũU�
RGTEGRVTQP�YCU�OQFGNGF� CHVGT� VJG� QRVKE�
PGTXG�QH� VJG�G[G��PQV� VJG�EGTGDTWO��CPF�
YCU� EQORQUGF� QH� VJTGG�OCKP� GNGOGPVU��
VJG� KPRWV� NC[GT�� C� JKFFGP� NC[GT� CPF� VJG�
QWVRWV�NC[GT��/QFGTP�#00U��FGGR�PGWTCN�
PGVYQTMU�� UVKNN� HQNNQY� VJKU� UVTWEVWTG�� DWV�
RQUUGUU� C� OWNVKVWFG� QH� JKFFGP� NC[GTU��
YJKEJ�EQPUKUV�QH�CTVKƓEKCN�ŬPGWTQPUŭ�VJCV�
CEV�CU�NQIKECN�ICVGU�CPF�CTG�EQPPGEVGF�D[�
ŬU[PCRUGU�ŭ�6JGUG�U[PCRUGU�KP�VWTP�JCXG�
CP� KPƔWGPEG� QP� VJG� CEVKXCVKQP� UVTGPIVJ�
QH�VJG�PGZV�PGWTQP�D[�DGKPI�YGKIJVGF�KP�
VJG�VTCKPKPI�RTQEGUU�42�6JG�IQCN�QH�C�PGW-
TCN�PGV�KU�VQ�ETGCVG�C�HWPEVKQP�VJCV�ƓVU�VJG�
KPRWV�FCVC�QPVQ�C�FGUKTGF�QWVRWV��CPF�CR-
RN[�VJKU�HWPEVKQP�VQ�HWVWTG�KPRWVU�VQ�RTG-
FKEV� VJGKT� QWVRWVU�� #U� HCT� CU� 5V[NG)#0��
KU�EQPEGTPGF��VJG�#00�KU�JGTG�VTCKPGF�VQ�
QWVRWV� XCTKCVKQPU� QH� KVU� KPRWV�� KVU� KPRWV�
DGKPI�C�NCTIG�UGV�QH�HCEGU��YJKNG�KVU�QWVRWV�
EQPUKUVU�QH�PGY�HCEGU��+P�HCEV��5V[NG)#0��
CPF�� VQ� C� EGTVCKP� GZVGPV�� 2KZ�2KZ�� WUG� C�
URGEKCN� CTEJKVGEVWTG� QH� #00U�� C� IGPGTC-
VKXG�CFXGTUCTKCN�PGVYQTM�
)#0���KP�YJKEJ�
VJGUG�RTQEGUUGU�CTG�UGRCTCVGF�DWV�VJG�DC-
UKE�UVTWEVWTG�KU�VJG�UCOG�43

Sciences ���RS�ɸ���������TT�����Ɓ����

42  See for this and in the following: Pedro Domingos, The Master 
Algorithm: How the Quest for the Ultimate Learning Machine Will 
Remake Our World (New York 2015), pp. 93–120; Ethem Alpaydin, 
Machine Learning: The New AI (Cambridge, MA 2016), pp. 85–110.

43  See for the original formulation of the GAN architecture Ian 
Goodfellow et al., Generative Adversarial Networks. ArXiv, June 6, 
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*QYGXGT�� VJG� FCVC� QP� VJG� DCUKU� QH�
YJKEJ� VJKU� HWPEVKQP� KU� IGPGTCVGF� OWUV�
ƓTUV� DG� RTGRCTGF� HQT� RTQEGUUKPI� CPF� C�
NKOKVGF�PWODGT� QH� HGCVWTGU�OWUV� DG� UG-
NGEVGF�HTQO�CNN�RQUUKDNG�HGCVWTGU�RTGUGPV��
+P� UWRGTXKUGF� NGCTPKPI� VGEJPKSWGU�� VJKU�
KU� FQPG� OCPWCNN[� D[� VJG� RTQITCOOGT��
HQT� GZCORNG�YJGP� KOCIGU� KP� C� FCVC� UGV�
QH� RQTVTCKVU� CTG� OCTMGF� FGRGPFKPI� QP�
YJGVJGT�C�RGTUQP�KU�UOKNKPI�QT�PQV��9KVJ�
WPUWRGTXKUGF�NGCTPKPI��QP�VJG�QVJGT�JCPF��
UWEJ�HGCVWTGU�CTG�HQWPF�CWVQOCVKECNN[�D[�
VJG�#00��'CEJ�QH� VJG� NC[GTU�QH� VJG�#00�
KU� VCUMGF� YKVJ� GZVTCEVKPI� UCNKGPV� RCV-
VGTPU�ť�2TȓIPCP\��QPG�EQWNF�UC[�ť�HTQO�
VJG�KPRWV�QH�VJG�RTGXKQWU�NC[GT��5KPEG�VJKU�
JCRRGPU� RTQITGUUKXGN[� DGVYGGP� NC[GTU��
C�RTQEGUU�QH�CDUVTCEVKQP� KU�CV�YQTM��6JG�
ƓTUV� NC[GT�OC[� NQQM�CV�C�EQODKPCVKQP�QH�
C�HGY�RKZGNU��CPF�VJGP�RCUU�VJG�TGUWNV�QP�
VQ� VJG�PGZV� NC[GT��YJKEJ�PQY� NQQMU� CV� C�
EQODKPCVKQP�QH�C�EQODKPCVKQP�QH�RKZGNU��
CPF�UQ�QP��#PF�YJKNG�VJG�ƓTUV�NC[GT�OC[�
QPN[�FGVGEV�GFIGU�
JKIJ�EQPVTCUV�DGVYGGP�
RKZGNU��� VJG�UGEQPF� NC[GT�CNTGCF[�ITQWRU�

2014; arxiv.org/abs/1406.2661, access: June 6, 2020.

GFIGU�KPVQ�UKORNG�UJCRGU� 
UVTCKIJV� NKPGU�
QT�EWTXGU���VJG�VJKTF�KPVQ�RCTVU�QH�QDLGEVU��
VJG� HQWTVJ� KPVQ�QDLGEVU��CPF�UQ�QP�44 The 
P� HGCVWTGU� FGTKXGF� HTQO� VJG� KPRWV� CTG�
mapped onto an n�FKOGPUKQPCN� XGEVQT�
URCEG�
ƓI������+P�VJKU�XGEVQT�URCEG��KV�KU�RQU-
UKDNG�VQ�ECNEWNCVG�VJG�KPVGTFGRGPFGPEG�QH�
CNN�HGCVWTGU�CPF�VQ�TGFWEG�VJG�PWODGT�QH�
HGCVWTGU�VQ�C�NQYGT�FKOGPUKQPCN�URCEG�QT�
ŬNCVGPV� URCEG�ŭ� 6JKU� RTQEGUU� QH� CDUVTCE-
VKQP� KU� ECNNGF� FKOGPUKQPCNKV[� TGFWEVKQP�
CPF�ŬKV�TGFWEGU�C�NCTIG�PWODGT�QH�XKUKDNG�
=QT�GZRNKEKV?�FKOGPUKQPU� 
VJG�RKZGNU�� VQ�C�
HGY�KORNKEKV�QPGU�
GZRTGUUKQP��HCEKCN�HGC-
VWTGU��ŭ45

+P�VJG�ECUG�QH�HCEGU��OCRRGF�QPVQ�VYQ�
FKOGPUKQPU��QPG�EQWNF�KOCIKPG�VJG�NCVGPV�
URCEG�CU�UJQYP�KP�ƓI�����6JG�OQFGN�ECP�
PQY�TGETGCVG�VJG�GZRNKEKV�FKOGPUKQPU�QH�
VJG�KPRWV�HTQO�VJG�KORNKEKV�QPGU�CXCKNCDNG�
KP�VJG�OQFGN��6JKU� KU�YJCV�2KZ�2KZ�FQGU�
YJGP�KV�KPVGTRQNCVGU�VJG�HCEKCN�HGCVWTGU�QH�

44  See Yann LeCun, Yoshua Bengio and Geoffrey Hinton, Deep 
Learning. Natureɸ�����1E]�������TT�����Ɓ�����%PTE]HMR��Machine 
Learning, pp. 75 and 99–100.

45  Domingos, The Master Algorithm, p. 211.
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Fig. 5: Feature extraction and latent space mapping. 
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VJG�DNWTTGF�KPRWV�KOCIG�CPF�ƓNNU�KVU�ICRU�
YKVJ�VJG�RTQDCDNG�UVCVGU�HTQO�KVU�OQFGN��
+V� ECP� CNUQ�� UKORN[� D[� TCPFQON[� UGNGEV-
KPI�HGCVWTG�XCNWGU��RTQFWEG�PGY�QWVRWVU�
HTQO�VJG�FKOGPUKQPU�QH�VJG�NCVGPV�URCEG��
+P�VJKU�YC[��5V[NG)#0��IGPGTCVGU�C�PGY�
HCEG�GXGT[�VKOG�+�TGHTGUJ�VJKURGTUQPFQGU-
PQVGZKUV�EQO��9JCV�DQVJ�QRGTCVKQPU�JCXG�
KP�EQOOQP�KU�VJCV�VJGKT�DCUKU�KU�VJG�QXGT-
CNN�UVTWEVWTG�QH�YJCV�KU�OQFGNGF�ť�KP�VJKU�
ECUG��C�HCEG�46

46  Another way to imagine the latent space is as a series of 
slide controls for changing any feature of the face – from the 
overall color tone to the direction of the light source to the facial 
expression – containing all degrees of abstraction that have 
taken place during feature extraction. It is also possible to “travel” 
through this high-dimensional latent space (“manifold traversal”) 
ERH�XS�MRXIVTSPEXI�ER]�TSWWMFPI�GSRƼKYVEXMSR��6SFIVX�0Y\IQFYVK��
StyleGAN2 Interpolation Loop, December 12, 2019; youtube.com/
watch?v=6E1_dgYlifc, access: June 5, 2020.

“Quasi-analog” 
and “quasi- 
holistic”
9KVJ�TGICTF�VQ�&TG[HWUũU�ETKVGTKQP�QH�ŬRGT-
URKEWQWU� ITQWRKPI�ŭ� VJGUG� ECRCDKNKVKGU�
QH� FGGR� PGWTCN� PGVU� UGGO� KORTGUUKXG�
KPFGGF�� 9JKNG� PQ� UKPING� QPG� QH� VJG� GZ-
VTCEVGF�HGCVWTGU�JGTG�TGRTGUGPVU�C�HCEG�CU�
UWEJ�� QPG�OC[� CTIWG� VJCV� ŬHCEG�PGUUŭ� ť�
VJG�CDUVTCEVKQP�VJCV�KU�VJG�QXGTCNN�)GUVCNV�
QH�C�HCEG�ť�KU�NQECVGF�KP�VJG�VQVCNKV[�QH�VJG�
NCVGPV�URCEG�KVUGNH�

6JGTG� CTG� C� HGY� RQKPVU� VJCV� UWRRQTV�
VJKU� QDUGTXCVKQP�� (KTUV�� CU� KPFKECVGF��
CP� #00� FQGU� PQV� EQPVCKP� CP[� GZRNKEKV�
MPQYNGFIG��7PNKMG�KP�VJG�ECUG�QH�MPQYN-
GFIG�DCUG�CPF�KPHGTGPEG�GPIKPG��C�PGWTCN�

*MK�����)\EQTPI�JSV�PEXIRX�WTEGI�MRXIVTSPEXMSR��8ST�PIJX��XLI�MRTYX�MQEKI��XST�VMKLX��XLI�ƼVWX�XEVKIX�MQEKI��FSXXSQ�PIJX��XLI�WIGSRH�XEVKIX�MQEKI��
the remaining images are the interpolations of the model. Visualization as J-Diagram in a paper by Tom White, 2016, https://arxiv.org/
pdf/1609.04468.pdf
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PGVYQTMũU� ŬMPQYNGFIGŭ� KU� PQV� NQECNK\GF�
KP� UQOG� RCTVKEWNCT� RNCEG�� DWV� KU� FKUVTKD-
WVGF� VJTQWIJQWV� VJG� YJQNG� U[UVGO� CU�
C� UVCVKUVKECN� FGRGPFGPE[�47� #00U� VJWU�
IGPGTCNK\G� YKVJQWV� HQTOKPI� EQPEGRVU�48 
5GEQPFN[��C�PGWTCN�PGVYQTM�FQGU�PQV�HQN-
NQY�VJG�RCTCFKIO�QH�NQIKECN�FGFWEVKQP�QT�
GZRNKEKVN[�UVCVGF� TWNGU� VJCV�CTG�GZGEWVGF�
UGSWGPVKCNN[��TCVJGT��KV�QRGTCVGU�D[�UVCVKU-
VKECN�KPFWEVKQP��CPF�KV�KU�VJG�U[UVGO�CU�C�
YJQNG� VJCV�FQGU� VJG�EQORWVKPI�49 Third, 
QPG� EQWNF� VJGTGHQTG� CTIWG� VJCV� PGWTCN�
PGVYQTMU� FQ� PQV� QPN[� RTQFWEG� QWVRWVU�
VJCV� JWOCPU� RGTEGKXG� CU� )GUVCNVGP�� DWV�
VJCV��CU�UVCVKUVKECN�OQFGNU��VJG[�KPVGTPCN-
N[�CNTGCF[�QRGTCVG�CEEQTFKPI�VQ�C�)GUVCNV�
NQIKE�ť�RTQFWEKPI�PGKVJGT�C�OGTG�EQNNCIG�
PQT�LWUV�C�OGCP�QH�GZKUVKPI�KOCIGU��

(TQO� CNN� VJKU�� KV� CRRGCTU� VJCV� #00U�
ECPPQV� RNCWUKDN[� DG� FGUETKDGF� CU� CVQO-
KUVKE��*QYGXGT��VJG[�RQUUGUU�C�PWODGT�QH�
EJCTCEVGTKUVKEU�VJCV�FKUSWCNKH[�VJGO�HTQO�
DGKPI�EQPUKFGTGF� VTWN[�JQNKUVKE��(KTUV�� VJG�
PGVYQTM��CV�NGCUV�QP�VJG�QRGTCVKQPCN�NGXGN��
KU� UVKNN� JKGTCTEJKECNN[� UVTWEVWTGF�� 'XGP� KH�
VJG�TGUWNVKPI�NCVGPV�URCEG�EQPVCKPU�OQTG�
QT�NGUU�CDUVTCEV�HGCVWTGU��KP�VJG�RTQEGUU�QH�
CDUVTCEVKQP�KV�PGXGTVJGNGUU�RTQEGGFU�HTQO�
RCTVU� VQ� YJQNGU�� CPF� PQV� VJG� QVJGT� YC[�
CTQWPF��5GEQPF��VJG�HCEV�VJCV�PGWTCN�PGV-

47  Pasquinelli, Machines that Morph Logic; Andreas Sudmann, 
Szenarien des Postdigitalen: Deep Learning als MedienRevolution, 
in: Engemann, Sudmann (ed.), Machine Learning, pp. 66–68.

48  If each layer provides an abstraction of the features of the 
previous layer, this is not yet conceptual work and does not result 
in a theory, Dreyfus and Dreyfus, Making a Mind versus Modeling 
the Brain, p. 36.

49  Pasquinelli points out that Rosenblatt himself in 4VMRGMTPIW�
of Neurodynamics already considered this whole as an emergent 
quality in the sense of Gestalt.

YQTMU�FQ�PQV�WUG�U[ODQNKE�TGRTGUGPVCVKQP�
FQGU�PQV�OGCP�VJCV� VJG[�FQ�PQV�WUG�CP[�
TGRTGUGPVCVKQP� CV� CNN�� UVCVKUVKECN� OQFGNU��
VQQ��TGRTGUGPV��6JKTF��VJG�NCVGPV�URCEG�ECP�
UJQY�CP[�RQUUKDNG�KPVGTRQNCVKQP�QH�C�HCEG��
*QYGXGT�� YJCV� KU� RQUUKDNG� KU� FGRGPFGPV�
QP�VJG�DTGCFVJ�QH�HGCVWTGU�RTGUGPV�KP�VJG�
VTCKPKPI� UGV� CU� YGNN� CU� QP� VJG� UGNGEVKQP�
QH� HGCVWTGU�� YJKEJ� OC[� GZENWFG� UQOG�
VJCV� EQWNF� DG� TGNGXCPV�� FKOGPUKQPCNKV[�
TGFWEVKQP�KU��CHVGT�CNN��TGFWEVKXG��6JWU��DG-
[QPF� VJG� ŬHCEG�PGUUŭ� UVQTGF� KP� VJG� NCVGPV�
URCEG��VJGTG�YQWNF�UVKNN�DG�HCEGU�VJCV�JW-
OCPU�YQWNF�TGEQIPK\G�CU�UWEJ�YJKEJ�VJG�
OQFGN� EQWNF� PQV� KPVGTRQNCVG�� #PF� ƓPCN-
N[�� QPG�OC[� CTIWG� VJCV� C� EGPVTCN� HGCVWTG�
QH� VJG� )GUVCNV� EQPEGRV� KU� VJCV� KV� KORNKGU�
CP�WPFGTUVCPFKPI�TCVJGT�VJCP� LWUV�C�TGE-
QIPKVKQP� QH� VJG� VJKPI��/GV\IGT� JGNF� VJCV�
C� )GUVCNV� UC[U� UQOGVJKPI� ŬCDQWV� YJCV� C�
HCEG� KU� TGCNN[� CDQWV� KP� NKHG�ŭ�YJGVJGT� KV� KU�
CTTQICPV�QT�HTKGPFN[�CPF�UQ�QP��QH�EQWTUG��
VJKU�MPQYNGFIG�KU�PQV�TGRTGUGPVGF�KP�VJG�
NCVGPV�URCEG�QH�VJG�OQFGN��#V�VJKU�RQKPV�VJG�
FKUVKPEVKQP�DGVYGGP�RGTEGRVKQP�CPF�EQI-
PKVKQP�DGEQOGU�DNWTT[�CICKP����6JKU�GKVJGT�
DTKPIU� WU� DCEM� VQ� &TG[HWUũU� FQWDV� CDQWV�
YJGVJGT� C� UVTQPI�#+� KU� RQUUKDNG� CV� CNN�� QT�
FTCYU�QWT�CVVGPVKQP�VQ�VJG�HCEV�VJCV�GXGP�
YKVJ�C�YGCM�#+��CPF�GXGP�KH�KV�NGCTPU�WPUW-
RGTXKUGF��VJGTG�KU�EQIPKVKQP�CV�RNC[�VJCV�KU�
GPEQFGF�KP�VJG�RCTCOGVGTU�UGV�D[�JWOCPU�
ť�VJCV�PQ�VTCKPKPI�KU�VTWN[�WPUWRGTXKUGF���

#00U� ECP� VJGTGHQTG� PGKVJGT� DG� EQP-

50  This is also pointed out in Smith, 4VSQMWI, pp. 7, 24–27 and 
56–7.

51  See Matteo Pasquinelli: How a Machine Learns and Fails – a 
+VEQQEV�SJ�)VVSV�JSV�%VXMƼGMEP�-RXIPPMKIRGI��spheres����RS�ɸ���������
spheres-journal.org/how-a-machine-learns-and-fails-a-grammar-of-
IVVSV�JSV�EVXMƼGMEP�MRXIPPMKIRGI��EGGIWW��.YRI���������
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EGRVWCNK\GF�CU�EQORNGVGN[�CVQOKUVKE�PQT�
CU�EQORNGVGN[�JQNKUVKE��6JG[�UGGO�VQ�DG�
UQOGVJKPI� KP� DGVYGGP�� ,QJP� XQP� 0GW-
OCPP� ECNNGF� VJKU� KP�DGVYGGP� C� ŬOKZGF�
U[UVGO�ŭ�8QP�0GWOCPP�EQKPGF�VJG�VGTO�
KP� ����� YJGP�� KP� JKU� RQUVJWOQWU� DQQM�
6JG� %QORWVGT� CPF� VJG� $TCKP�� JG� FKU-
EWUUGF� VJG� FKHHGTGPEGU� CPF� UKOKNCTKVKGU�
DGVYGGP�VJG�VKVWNCT�PGTXQWU�U[UVGO�CPF�
VJG� FKIKVCN� CWVQOCVQP�� 8QP� 0GWOCPP�
DGNKGXGF� VJCV� VJG� DTCKP� VTCPUOKVU� KPHQT-
OCVKQP�FKIKVCNN[�DGVYGGP�U[PCRUGU�� CPF�
VJCV�KVU�OCMG�WR�YCU�HWPFCOGPVCNN[�QPG�
QH�FKUETGVG�UVCVGU��$WV�YJKNG�VJG�EQORWV-
GT�� CU� CP� KPUVCPEG� QH� 6WTKPIũU� 7PKXGTUCN�
/CEJKPG��KU�UGTKCN�CPF�FGVGTOKPKUVKE��VJG�
DTCKP�JCU�C�RCTCNNGN�UVTWEVWTG�CPF�KVU�QR-
GTCVKQPU� CTG� DCUGF� QP� UVCVKUVKECN� UVCVGU��
6JG�DTCKP�KU�VJGTGHQTG�C�ŬOKZGF�U[UVGO�ŭ52 
9JKNG�PGWTQUEKGPVKUVU�VQFC[�CTG�ECWVKQWU�
CDQWV�ECNNKPI�VJG�QRGTCVKQPU�QH�VJG�DTCKP�
FKIKVCN�� XQP� 0GWOCPPũU� ŬOKZGF� U[UVGOŭ�
FGUETKDGU�#00U�TCVJGT�YGNN�

)GTOCP�OGFKC� VJGQTKUV�#PFTGCU�5WF-
OCPP� TGEGPVN[� GNCDQTCVGF� VJKU� EQPENW-
UKQP�KP�OQTG�FGVCKN��*G�GORJCUK\GU�VJCV�
PGWTCN� PGVYQTMU� CTG� UVKNN� DCUGF� QP� VJG�
FKIKVCN� CTEJKVGEVWTG� PCOGF� CHVGT� XQP�
0GWOCPP�� YJKEJ� KU� DCUGF� QP� CPCNQI�
UVTWEVWTGU�� 6JG[� CNUQ� HWPEVKQP� KP� RCTCN-
NGN�TCVJGT�VJCP�UGTKCNN[��9JKNG�VJGKT�ŬPGW-
TQPU�ŭ�CU�NQIKECN�ICVGU��KPFGGF�QRGTCVG�FKU-
ETGVGN[�� VJG� YGKIJVU� FKUVTKDWVGF� KP� VJGKT�
ŬU[PCRUGUŭ� CTG�PQV�DKPCT[� UVCVGU�DWV�CTG�
TCVJGT�UVQTGF�CU�ƔQCVKPI�RQKPV�PWODGTU��
$GECWUG� QH� VJKU�� 5WFOCPP� RTQRQUGU� VQ�
ECNN�#00U�PGKVJGT�EQORNGVGN[�FKIKVCN�PQT�

52  John von Neumann, The Computer and the Brain (New Haven 
1958), pp. 58–60.

EQORNGVGN[�CPCNQI��DWV� ŬRQUVFKIKVCNŭ�QT�ť�
OQTG�ENGCTN[��CU�+�VJKPM�ť�ŬSWCUK�CPCNQI�ŭ53

+H�ŬSWCUK�CPCNQIŭ�FGPQVGU�VJG�VGEJPKECN�
UVTWEVWTG�QH�OQFGTP�CTVKƓEKCN�PGWTCN�PGV-
YQTMU��ŬSWCUK�JQNKUVKEŭ�YQWNF�DG�VJG�VGTO�
VQ�FGUETKDG�VJGKT�EQPEGRVWCNK\CVKQP��0GW-
TCN� PGVYQTMU� PGKVJGT� EQORNGVGN[� HQNNQY�
VJG�CVQOKUVKE�RCTCFKIO��PQT�CTG�VJG[�TGCN-
N[�JQNKUVKE��6JG[�CTG��EQPEGRVWCNN[�URGCM-
KPI�� C� SWCUK�JQNKUVKE� OKZGF� U[UVGO� CPF�
EQODKPG� RTQRGTVKGU� QH� DQVJ� RCTCFKIOU��
#00U� ENGCTN[� UJQY� VJCV� VJG� FKUVKPEVKQP�
DGVYGGP�CVQOKUO�CPF�JQNKUO�KU�VQQ�TKIKF�
VQ� TGCNN[�ECRVWTG� VJKU�RJGPQOGPQP�CFG-
SWCVGN[��6JKU�YQWNF�TGSWKTG�C�VJKTF�ENCUU��

1PG�EQPEGRV�VJCV�EQOGU�KPVQ�SWGUVKQP�
HQT�UWEJ�C�VJKTF�QRVKQP�KU�VJCV�QH�ŬCUUGO-
DNCIG�ŭ�(QNNQYKPI�)KNNGU�&GNGW\G�CPF�(ȘNKZ�
)WCVVCTKũU�PQVKQP�QH�ŬCIGPEGOGPVŭ�ť�YJKEJ�
JCU�DGGP� VTCPUNCVGF� KPVQ�'PINKUJ�CU� ŬCU-
UGODNCIGŭ� ť�/CPWGN� &G.CPFC� RTQRQUGF�
VJKU� VGTO� VQ� EQPEGRVWCNK\G� UQOGVJKPI�
DGVYGGP� VJG� CVQOKUVKE� CPF� VJG� JQNKUVKE�
CRRTQCEJ��+H�ŬCVQOKUOŭ�FGUETKDGU�YJQNGU�
CU�OGEJCPKECN�CIITGICVGU�QH�KUQNCVGF�GN-
GOGPVU�� ŬJQNKUOŭ� FGPQVGU� ŬTGNCVKQPU� QH�
KPVGTKQTKV[ŭ� KP�YJKEJ�GCEJ�GNGOGPV� KU� KP�
CP� QTICPKE� EQPUVKVWVKXG� TGNCVKQPUJKR� VQ�
VJG�YJQNG�� +P� EQPVTCUV� VQ� DQVJ�� &G.CPFC�
KPVGTRTGVU�CUUGODNCIGU�CU�EJCTCEVGTK\GF�
D[� ŬTGNCVKQPU�QH� GZVGTKQTKV[�ŭ54�#P�CUUGO-
DNCIG�UVKNN�HQTOU�C�YJQNG�YKVJ�RTQRGTVKGU�

53  Sudmann, Szenarien des Postdigitalen, p. 66. The term 
“post-digital” for quasi-analog structures is an unhappy choice, I 
believe, since it already means so many other things that a further 
extension is not desirable, see Hannes Bajohr, Experimental Writing 
in its Moment of Digital Technization: Post-Digital Literature and 
Print-on-Demand Publishing, in: 4YFPMWLMRK�EW�%VXMWXMG�4VEGXMGI, ed. 
Annette Gilbert (Berlin 2016), pp. 100–115.

54  Manuel DeLanda, %�2I[�4LMPSWSTL]�SJ�7SGMIX]��%WWIQFPEKI�
Theory and Social Complexity (London 2006), pp. 9–10.
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VJCV�CTG�PQV�PGEGUUCTKN[�RTGUGPV�KP�KVU�GN-
GOGPVU�ť�DWV�VJG�GNGOGPVU�CNUQ�TGVCKP�C�
FGITGG�QH�CWVQPQO[�HQT�YJKEJ�VJG�JQNKU-
VKE�XKGY�FQGU�PQV�CNNQY��(QT� VJKU� TGCUQP��
CEEQTFKPI� VQ� &G.CPFC�� CUUGODNCIGU� GZ-
JKDKV�PQPNKPGCT�ECWUCNKVKGU�VJCV�CTG�TCVJGT�
UVCVKUVKECN� VJCP� FGVGTOKPKUVKE� KP� PCVWTG��
9JKNG� JKU� GZCORNG� KU� C� EJGOKECN� RTQ-
EGUU�NKMG�ECVCN[UKU��VJG�YGKIJV�OQFGN�QH�C�
PGWTCN�PGVYQTM�YQWNF�DG�CPQVJGT�ECUG�QH�
PQPNKPGCT� CPF� UVCVKUVKECN� DGJCXKQT�55� #N-
VJQWIJ�QPG�OC[�PQV�CITGG�YKVJ�&G.CPFC�
KP�GXGT[VJKPI��QPG�OWUV�EQPEGFG�VJCV�VJG�
VGTO�CUUGODNCIG�KU�CV�NGCUV�one candidate 
HQT�FGUETKDKPI�C�VJKTF�QRVKQP�DGVYGGP�JQ-
NKUO�CPF�CVQOKUO�VJCV�KU�CNTGCF[�CXCKNC-
DNG��6JWU�WPFGTUVQQF��CP�CTVKƓEKCN�PGWTCN�
PGVYQTM�KU��CU�&GNGW\G�CPF�)WCVVCTK�RWV�KV�
in�#�6JQWUCPF�2NCVGCWU��SWKVG�NKVGTCNN[�C�
ŬOCEJKPG�ų�VQ�RTQFWEG�HCEGU�ŭ56

Addendum:  
Reversing the 
Perspective – 
ANNs as  
“intuition 
pumps”
+P�O[�FKUEWUUKQP� QH� VJG�)GUVCNV� RTQRGT-
VKGU� QH� CTVKƓEKCN� PGWTCN� PGVYQTMU�� +� JCXG�

55  Ibid., 13–15.

56  Gilles Deleuze and Félix Guattari, %�8LSYWERH�4PEXIEYW��'ETMXEP-
ism and Schizophrenia (Minneapolis 1987), pp. 173.

VTKGF�VQ�GZVTCEV�EQPEGRVWCN�CUUWORVKQPU�
HTQO�C� VGEJPKECN�U[UVGO��YJKEJ� +�ECNNGF�
SWCUK�JQNKUVKE� CUUGODNCIGU�� *QYGXGT��
+� ƓPF� KV� NKMGYKUG� RQUUKDNG� CPF� RQUUKDN[�
RTQFWEVKXG�VQ�VCMG�VJG�TGXGTUG�TQWVG��6JG�
CUUGODNCIG�NKMG��SWCUK�CPCNQI��SWCUK�JQ-
NKUVKE�XKGY�QH�#00U�ECP�UGTXG�CU�CP�ŬKP-
VWKVKQP�RWOR�ŭ57�CU�&CPKGN�&GPPGVV�ECNNGF�
KV��VQ�TGVJKPM�UQOG�OQTG�VTCFKVKQPCN�RTQD-
NGOU�QH�PQP�CVQOKUVKE�EQPEGRVU��

6JG�HCEG�UGTXGU�CU�VJG�NGKVOQVKH�QH�VJKU�
GUUC[�� DWV� KP� VJG� EKVCVKQP� SWQVGF� CDQXG��
*WDGTV�.��&TG[HWU�CNUQ�CUUKIPGF�UV[NG to 
VJG� FQOCKP� QH� )GUVCNV� TGEQIPKVKQP�58 In 
HCEV�� UV[NG� ť�YJGTG� KV� KU� PQV� WPFGTUVQQF�
KP� C� RWTGN[� HQTOCNKUVKE� YC[� ť� KU� QHVGP�
VJQWIJV� QH� CU� CP� KTTGFWEKDN[� JQNKUVKE�
RJGPQOGPQP��YJKEJ�OC[�DG�JGTOGPGW-
VKECNN[� CEEGUUKDNG� DWV� KU� QRRQUGF� VQ� VJG�
CVQOKUVKE� NKUVKPI� QH� HGCVWTGU�59� *QYGX-
GT�� 5V[NG)#0�� CNTGCF[� DTKPIU�#00U� CPF�
CV� NGCUV�XKUWCN�UV[NG�VQIGVJGT�� +V�PQV�QPN[�
GPEQFGU�C�SWCUK�JQNKUVKE�UVCVKUVKECN�OQF-

57  Dennett, Consciousness Explained, p. 440.

58  Dreyfus, What Computers Can’t Do, p. 32.

59  Style as a perceptual phenomenon with an irreducible 
WYFNIGXMZI�UYEPMX]�XLEX�VIWMWXW�UYERXMƼGEXMSR�MW�HIWGVMFIH�MVSRMGEPP]�
but concisely by George Kubler: Style, he writes, is “like a rainbow. 
It is a phenomenon of perception governed by the coincidence 
SJ�GIVXEMR�TL]WMGEP�GSRHMXMSRW��;I�GER�WII�MX�SRP]�FVMIƽ]�[LMPI�[I�
pause between the sun and the rain, and it vanishes when we go to 
the place where we thought we saw it.” George Kubler, The Shape 
of Time: Remarks on the History of Things (New Haven 1962), p. 
129. For a historical overview see Hans Ulrich Gumbrecht, Schwin-
dende Stabilität der Wirklichkeit: Eine Geschichte des Stilbegriffs, 
in: Stil: Geschichten und Funktionen eines kulturwissenschaftlichen 
Diskurselements, ed. Hans Ulrich Gumbrecht and K. Ludwig Pfeiffer 
(Frankfurt/Main 1986), pp. 726–788. The semiotic theory of style 
emphasizes its constitutive expressiveness, which is rooted in life 
forms, see for example Dick Hebdige, Subculture: The Meaning of 
Style �0SRHSR�������8LI�HMƾGYPX]�SJ�HIƼRMRK�ERH�GEXEPSKYMRK�WX]PI�
is best illustrated in Susan Sontag, Notes on Camp, in: Against 
Interpretation and Other Essays (New York 1978), pp. 275–292.
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GN�QH�HCEGU��DWV�CNUQ�OCMGU�KV�RQUUKDNG�VQ�
VTCPUHGT� C� EGTVCKP� EQPƓIWTCVKQP� QH� C� NC-
VGPV�URCEG�ť�C�ŬUV[NGŭ�ť�VQ�CPQVJGT�KOCIG�
D[� ƓTUV� GZVTCEVKPI� VJG� URGEKƓE� HGCVWTG�
FKUVTKDWVKQP�QH� VJG� KPRWV�CPF� VJGP�OCR-
RKPI�KV�VQ�VJG�HGCVWTG�XGEVQTU�QH�VJG�TGHGT-
GPEG�KOCIG��6JKU�OGVJQF�KU�CNUQ�WUGF�D[�
CPQVJGT�)#0�KORNGOGPVCVKQP�ECNNGF�%[-
ENG)#0��YJKEJ�VTCPURQUGU�UV[NGU�QH�EGT-
VCKP�RCKPVGTU�QPVQ�RJQVQU�CPF�XKEG�XGTUC�

ƓI�������

6JKU� RTQEGUU� UWIIGUVU� VJCV� ŬUV[NG�ŭ� WP-
FGTUVQQF�CU�C�)GUVCNV�NKMG� HCOKN[� TGUGO-

60  Jun-Yan Zhu et al., Unpaired Image-to-Image Translation using 
Cycle-Consistent Adversarial Networks. ArXiv, March 30, 2017, 
arxiv.org/abs/1703.10593; access: June 6, 2020. Corresponding at-
tempts for textual style transfer are less powerful, see Xiangyang Li 
et al., Review of Text Style Transfer Based on Deep Learning. ArXiv, 
May 6, 2020, arxiv.org/abs/2005.02914; access: June 6, 2020, al-
though the more advanced approaches in GPT-2 and, although not 
open-source, GPT-3 suggest that great strides are possible here.

DNCPEG��PGGF�PQV�PGEGUUCTKN[�DG�C�RWTGN[�
KTTGFWEKDNG�� JQNKUVKE� CHHCKT�� 6JKU� KU� PQV� VQ�
UC[� VJCV� UV[NG� ECP�DG� SWCPVKƓGF� GPVKTGN[�
KP�CP�CVQOKUVKE��GORKTKECN�OCPPGT��CU�UV[-
NQOGVT[�CVVGORVGF�VQ�FQ�KP�VJG�����U�CPF�
CU� VJG� FKIKVCN� JWOCPKVKGU� FQ� VQFC[�� PQT�
FQGU�KV�OGCP�CP�GCU[�UGRCTCVKQP�QH�HQTO�
CPF�EQPVGPV�KP�VJG�UGPUG�QH�C�OGTG�orna-
VWU��$WV�VQ�TGVJKPM�UV[NG�PQV�CU�C�VTWN[�JQ-
NKUVKE��DWV�QPN[�CU�C�SWCUK�JQNKUVKE�EQPEGRV�
ť� CU� CP� CUUGODNCIG�YKVJ� UQOG�OQXKPI�
RCTVU�VJCV�VQ�UQOG�GZVGPV�ECP�DG�RKPPGF�
FQYP�ť�EQWNF�OCMG�KV�RQUUKDNG�VQ�TGCUUGUU�
VJKU�EQPEGRV�UQ�QHVGP�VTGCVGF�CU�UWURGEV���

61  It would be possible, for example, to understand Ernst 
Gombrich’s answer to “the riddle of style,” the “schema,” as a 
quasi-holistic assemblage. Gombrich, too, argues nonatomistically, 
since the knowledge of schemata is still restricted to humans, i.e. 
to systems that already process Gestalten, see Ernst H. Gombrich: 
Art and Illusion (London 1961), pp. 3, 60. I thank Jana Mangold 

Fig. 7: Style transfer with CycleGAN; from a paper by Jun-Yan Zhu et al., 2018. https://arxiv.org/abs/1703.1059.
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#PQVJGT� QH� VJQUG� UGGOKPIN[� KTTGFWE-
KDNG� JQNKUVKE� VGTOU� KU� ŬOQQF�ŭ62 The fact 
VJCV� KV� CNUQ� RNC[U� C� TQNG� KP� *GKFGIIGTũU�
GZKUVGPVKCN� CPCN[UKU� CPF� KU� VJWU� ƓTON[�
CPEJQTGF�KP�VJG�JQNKUVKE�VTCFKVKQP�OCMGU�
VJKU� ECUG�RCTVKEWNCTN[� KPVGTGUVKPI�� +P�JKU�
GUUC[� Ŭ#� 6JGQT[� QH� 8KDG�ŭ� VJG� NKVGTCT[�
UEJQNCT�CPF�OCVJGOCVKEKCP�2GNK�)TKGV\GT�
JCU�CRRTQCEJGF�#00U�CU�EQPEGRVWCNK\C-
VKQP�OQFGNU��)TKGV\GT�WUGU�C�URGEKƓE�PGW-
TCN�PGVYQTM��VJG�CWVQGPEQFGT�
ƓI������CU�CP�
KPVWKVKQP�RWOR�HQT�VJG�JQNKUVKE�EQPEGRV�QH�
OQQF�ť�QT��CU�JG�RTGHGTU�VQ�ECNN�KV��ŬXKDG�ŭ63 
#P�CWVQGPEQFGT�KU�C�XGT[�UKORNG�V[RG�QH�
PGWTCN�PGV�VJCV�KU�VTCKPGF�VQ�GZCEVN[�QWV-
RWV�KVU�KPRWVU��*QYGXGT��UKPEG�KVU�JKFFGP�
NC[GTU�CTG�ŬUOCNNGTŭ�VJCP�VJG�QWVGT�NC[GTU��
CPF�VJG�FCVC�RCUUGU�VJTQWIJ�C�DQVVNGPGEM�
QH�OCZKOWO�FKOGPUKQPCN�TGFWEVKQP��VJG�

for the reference. For a practical application of a “neural reading” 
of poetry and its style, see Boris Orekhov and Frank Fischer, 
Neural Reading: Insights from the Analysis of Poetry Generated by 
%VXMƼGMEP�2IYVEP�2IX[SVOW��Orbis Litterarum 75, no. 5 (2020), pp. 
230–46.

62  See Hans Ulrich Gumbrecht, Atmosphere, Mood, Stimmung: On 
E�,MHHIR�4SXIRXMEP�SJ�0MXIVEXYVI (Stanford 2012).

63  Peli Grietzer, A Theory of Vibe. Glass Bead����RS�ɸ���������
www.glass-bead.org/article/a-theory-of-vibe; access: June 6, 2020.

CWVQ�GPEQFGT�EQORTGUUGU�VJG�EJCTCEVGT-
KUVKEU�QH� VJG� KPRWV� VQ�CP�GZVTGOG�FGITGG�
DGHQTG�TGUVQTKPI�VJGO��

+H�QPG�PQY�KOCIKPGU��CEEQTFKPI�VQ�)TK-
GV\GTũU�VJQWIJV�GZRGTKOGPV��VJCV�C�UGV�QH�
CGUVJGVKE� QDLGEVU� KU� EQORTGUUGF� KP� VJKU�
YC[�UQ�VJCV�KV�ECP�DG�TGRTQFWEGF�YKVJQWV�
GTTQT��VJG�EQORTGUUKQP�OQFGN�YQWNF�UKO-
RN[�EQPUKUV�QH�C�NKUV�QH�RQUUKDNG�XCTKCVKQPU�
QH� KVU�IGPGTCN� HGCVWTGU��6JKU��CU�C�EQNNGE-
VKXG��)TKGV\GT�FGUETKDGU�CU�ŬXKDG�ŭ�6JG�XKDG�
KU�RTGUGPV�KP�CNN�CGUVJGVKE�QDLGEVU�QH�VJKU�
UGV�� DWV� PGXGT� KP� KVU� RWTG� HQTO� ť� YJKNG�
VJG[�CTG�EQORNGZ�QP�VJGKT�QYP��VJG[�CTG�
EQNNGEVKXGN[�UKORNG��#NVJQWIJ�YG�ECP�KO-
CIKPG� VJG� XKDG� KP� VJKU� YC[� VJTQWIJ� VJG�
OGVCRJQT�QH�VJG�CWVQGPEQFGT��KV�KU�PGXGT�
GPEQWPVGTGF�QP� KVU�QYP�� Ŭ#�XKDG� KU�ų�CP�
CDUVTCEVWO� VJCV� ECPPQV� DG� UGRCTCVGF�
HTQO� KVU� EQPETGVC�ŭ� 6JKU� KU�� JG� CTIWGU�� C�
TGXGTUCN� QH� )QGVJGũU� U[ODQN� WPFGTUVQQF�
CU�EQPETGVWO�VJCV�GZRTGUUGU�CP�CDUVTCE-
VKQP�� (QT� )TKGV\GT�� XKDG� FGUETKDGU� C� RCT-
VKEWNCTN[� OQFGTPKUV�� OCVGTKCNKUV� SWCNKV[�
QH�CGUVJGVKE�YQTMU��KPUVGCF�QH�TGRTGUGPV-
KPI�UQOGVJKPI�CDUVTCEV�EQPETGVGN[�
U[O-
DQNKUO���VJG�ŬECPQPŭ�QH�C�OQFGTPKUV�YQTM�
FKUENQUGU�C�XKDG�CPF�TGRTGUGPVU�CDUVTCE-
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Fig. 8: Symbolic depiction of an autoencoder; from Grietzer, A Theory of Vibe, https://www.glass-bead.org/article/a-theory-of-vibe
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VKQP� VJTQWIJ� VJG� TGRGVKVKQP�QH�UVTWEVWTCN�
UKOKNCTKVKGU�RTGUGPV� KP�CNN�QH� VJG�ECPQPũU�
YQTMU��%QPXGTUGN[��ITCURKPI�C�TGCN�YQTNF�
XKDG�VJTQWIJ�KVU� KFGCNK\CVKQP�CU� VJG�XKDG�
QH� C� NKVGTCT[� YQTM� ť� CP� QDXKQWU� GZCO-
RNG� KU� VJG� -CHMCGUSWG� ť� KU� KVUGNH� C� V[RG�
QH�OCRRKPI�VJCV� VCMGU�RNCEG� KP�CP�CWVQ� 
GPEQFGT��VJG�TGCFGT��VQQ��GPEQFGU�64 

.KMG� VJG� FQWDNG� HCEG� QH� VJG� )KQEQPFC�
YKVJ� YJKEJ� VJKU� VGZV� DGICP�� UV[NG� CPF�
OQQF�CTG�GZCORNGU�QH�JQY�RJGPQOGPC�
WUWCNN[�WPFGTUVQQF�KP�C�JQNKUVKE�YC[�ECP�
CNUQ� DG� VJQWIJV� QH� CU� SWCUK�JQNKUVKE� CU-
UGODNCIGU��'XGP�VJQWIJ�+�EQWNF�QPN[�IKXG�
C� UMGVEJ� QH� VJKU� KFGC� JGTG�� VJGUG� HQTOU�
RQKPV� VQ�C�YJQNG�JQUV�QH�CTGCU� KP�YJKEJ�
VJG�UVTCPIG�VJKTF�RQUKVKQP�QH�#00U�ť�DG-
[QPF�VJG�FKEJQVQO[�QH�JQNKUO�CPF�CVQO-
KUO�ť�PQV�QPN[�FGPQVGU�C�VGEJPQNQI[��DWV�
ECP�DG�C�EQPEGRVWCN�VQQN�KP�KVU�QYP�TKIJV�

64  Grietzer, “A Theory of Vibe.” See in more detail: Peli Grietzer, 
Ambient Meaning: Mood, Vibe, System, PhD Diss., Harvard Universi-
ty, 2017.
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