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A.I. + Computer Vision Experiments

A. Elgammal e.a.
The Shape of Art History in the Eyes of 
the Machine 
2018

Wölfflin’s  Principles of Art History 
(1915)
1. Linear and Painterly
2. Plane and Recession
3. Closed and Open Form
4. Multiplicity and Unity
5. Clearness and Unclearness



• Like the automated step by step approach of deep learning underlying a.i. and computer 
vision to recognize features and patterns in data that are more meaningful than other, our 
human reading of the produced results is a gradual process of understanding images in the 
context of our knowledge.

• Historical understanding of their initiatives of organizing and interacting with visual 
resources is useful for the digitization initiatives intended to support iconological research, 
i.e. digital iconology.

• Most visual knowledge systems have both characteristics of a hierarchical classification and 
the possibility to explore images in more associative ways

Statements about a.i and c.v. experiments in digital iconology

3



Henri van de Waal (1910-1972)
• Describing Prints Col. Bodel Nijenhuis 1938/39

• Beeldleer/Iconology (unpublished)- 1950s- 1972

• Hypericonics (Gerhard-Jan Nauta 1993)  

• Decimal Index of Art of the Low Countries (D.I.A.L.)

1968 (Abridged version Iconclass)

• Iconclass since 1973 (first complete version)

• Iconclass ”libertas” browser 1999-2000

• LOD-Iconclass as SKOS since 2015]

• Iconclass: bildGRID image content laboratory

https://henrivandewaalfoundation.org

https://henrivandewaalfoundation.org/


Ca. 1949



2 Seeing physiological and psychological - 3 Form (Matter and Structure) - 4 Syntax

Observing and recognizing patterns for digital art history in general  (browsing/serendipty- Arkyves)

Non-figurative/abstract art – extension of the 0 class in  Iconclass
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Classifications Beeldleer (Iconology) and Iconclass compared

Pre-classification

Classification

5  Semantics

• Extending Iconclass in particular with other classes for non-figurative and non-Christian and non 
Western art

Post classification

1 General methodologies - 6 function of icon  - 7 valuation  -8 theory of style 
• Art-historical and socio-cultural and cross-cultural contextualisation
• Mappings to external ontologies, classifications
• Navigation of existing systems



Warburg, Heckscher, Van de Waal 
explorations of visual forms/patterns
and digital art history/ digital iconology

• Natural/Organic Patterns:

• These patterns are inspired by elements found in nature,  such as the 
spiral of a seashell, the veins of a leaf, or the symmetry of a snowflake.

• Man-Made Patterns:

- Geometric Patterns: Made from precise shapes like squares, circles, 
and triangles.

- Irregular Patterns: Characterized by a lack of predictability, though 
they may still contain repeated elements or motifs.

• Regular vs. Irregular

• Structural vs. Decorative

• Symmetric vs. Asymmetric
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https://www.google.com/search?client=safari&sca_esv=50ae17e33ffbd3d5&cs=0&q=Geometric+Patterns&sa=X&ved=2ahUKEwjN-_bfrbyPAxWL1QIHHQ14AHkQxccNegQIExAB&mstk=AUtExfDu2AZhkmFp1yKi81Yb7Ik6yRkuiVeVlNwYkmp5AsTeRm4iwU3V8DUkdhUu_gfMGGqVvoUGABYS9qfer-KqkuLboHaN3XL2DCuYBTPmowH6_ZokeIQRSaLbT4dMtZXDTAU&csui=3
https://www.google.com/search?client=safari&sca_esv=50ae17e33ffbd3d5&cs=0&q=Geometric+Patterns&sa=X&ved=2ahUKEwjN-_bfrbyPAxWL1QIHHQ14AHkQxccNegQIExAB&mstk=AUtExfDu2AZhkmFp1yKi81Yb7Ik6yRkuiVeVlNwYkmp5AsTeRm4iwU3V8DUkdhUu_gfMGGqVvoUGABYS9qfer-KqkuLboHaN3XL2DCuYBTPmowH6_ZokeIQRSaLbT4dMtZXDTAU&csui=3
https://www.google.com/search?client=safari&sca_esv=50ae17e33ffbd3d5&cs=0&q=Irregular+Patterns&sa=X&ved=2ahUKEwjN-_bfrbyPAxWL1QIHHQ14AHkQxccNegQIFRAB&mstk=AUtExfDu2AZhkmFp1yKi81Yb7Ik6yRkuiVeVlNwYkmp5AsTeRm4iwU3V8DUkdhUu_gfMGGqVvoUGABYS9qfer-KqkuLboHaN3XL2DCuYBTPmowH6_ZokeIQRSaLbT4dMtZXDTAU&csui=3
https://www.google.com/search?client=safari&sca_esv=50ae17e33ffbd3d5&cs=0&q=Irregular+Patterns&sa=X&ved=2ahUKEwjN-_bfrbyPAxWL1QIHHQ14AHkQxccNegQIFRAB&mstk=AUtExfDu2AZhkmFp1yKi81Yb7Ik6yRkuiVeVlNwYkmp5AsTeRm4iwU3V8DUkdhUu_gfMGGqVvoUGABYS9qfer-KqkuLboHaN3XL2DCuYBTPmowH6_ZokeIQRSaLbT4dMtZXDTAU&csui=3
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Interactions: 
Browsing and 
Navigation

Warburg: “Zwischenraum: Denkraum der Besonnenheit” 
A thought space, a mental environment for careful reflection [1932]

Heckscher: I prefer to have the Index which has a life of its own, which 
may pride itself on being the child of imagination [1982]

Waal: ”in composing my system for filing ‘all the portrayable’, I often felt 
inspired by the Dutch makers of nautical instruments. As such, a means 
for finding our way through the still greatly unmapped iconographical 
archipelagos and for their iconological exploration, I constructed this
tool as a globus iconographicus. [conference Amsterdam 1952]



Barnett Newman – Who is afraid of Red, Yellow and Blue III – 1966-67

C van den Heuvel, R. Smiraglia (2013), Visualizing Knowledge Interaction in the Multiverse of Knowledge. 

In Proceedings of the International UDC Seminar 2013  Classification & Visualization, Interfaces to Knowledge

The Hague 24-25 October 2013, pp. 59-72.

A thought experiment on relations between abstract
and figurative art revisited



associations with similarities
in text and image



Browsing in multidimensional
visual knowledge system                                                                               



G. Nauta, As You Can See: Applying Visual Collaborative Filtering to Works of Art, 
DHQ 2008(2) 1

Art.Similarities
experiment

Pre classification
early experiments
with
visual browsing
visual navigation
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Beeldleer
35.3  psychology of colour
(56.3) color symbolism
(75) psychological approach

Who is afraid of Red Yellow and Blue Variants 

Beeldleer    

35. Colour

(22.7) seeing colors

back-end Bildgrid 

front end Bildgrid 



Pre -Classification

rectangual form 
three colours red, yellow, blue
irregular division of colour 
no-centrality

rectangual form 
three colours red, yellow, green
irregular division of colour
Left and right colour same dimension 
no-centrality
black cross-like carved figure in the centre
association with tryptic

rectangual form 
colour red stains on
12 lit  upright panels
black cross with human figure
in cemtre
assocoation with polyptic

Beeldleer
22.3 symmetry (asymmetry)
33.1 composition x order
33.21.1 macchia
33.3 rhythm
46.31.3 series of form
46.82 3-dimensional art works

Beeldleer
22.3 symmetry (asymmetry)
32.1 “random” characteristics
33.1 composition x order
33.51 horizontal
35 color
37 form and content

Beeldleer
22.3 symmetry (asymmetry)
22.7 seeing colours
35.2 classification of colour
33.1 composition x order
33.51 horizontal
35 color



Classification

Iconclass1222
11D351 Christ suffering 
(with crown of thorns,
head usually turned sidewards)

31A22611   Blood
49 G0 (+51) Medicine labaratory

equipment
49 E 2112    Microscope 

Beeldeer
13 icon compared with word
35.3 psychology of colour
32.9 influence of one technique on 
another (4 painting – 6 graphical 
techniques)
51 semantics of the word
52 semantics of the icon
56.3 color symbolism
56.5 ambivalence of symbol
57:14 title

Beeldeer
13 icon compared with word
35.3 psychology of colour
51 semantics of the icon
52 semantics of the word
56.3 color symbolism
57:14 title

Beeldleer
63.0 christian art
63.1 liturgy
63.4 death cult



Post classification
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Beeldleer
14.12. image tradition, citation
31.2..3 restoration
63.52 iconoclasm
65.5 art and law
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Post 
Classification

Beeldleer
14.13.1 analogy creation
15.1 comparability art and sciences
27 nature observed via icon
31.12 biological form
63.9 esthetics and religious experience
73.15 genesis of art work
73.15.1 inspiration

Iconclass
11D351 Christ suffering
11D423 The Sacred Blood
11Q714112 Altar, altar screen, retable
48B10 inspiration of the artist in general



Navigate thematic similarities 
in large data sets with 
cross-cultural visual resources 
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Mappings



Requirements for future experiments
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• Requirement 1 (Inter-)mediate results in experiments with a.i and c.v must 
be classified as a process: pre-classification; classification; post classification 
(this different from Panofsky’s tri-partite iconological method)

• Requirement 2 Interactions with visual knowledge systems must follow 
iterative processes of browsing, navigating and organising information.

• Requirement 3: test with existing interfaces and create mappings to existing 
ontologies, classifcations, vocabularies



‘

’ I think however, that the method of discerning iconological
groups held together one time by their theological contents, 
another time by their artistic or psycological can be useful for
this type of studies. To me iconology is to a great extent the
study of attractions, the intercourses and the contaminations of 
these groups.”
Henri van de Waal, Letter to Erwin Panofsky 31 December 1947 _ Smithsonian Insttution Washington DC 
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Thank you

Charles van den Heuvel, “Digital Iconology.Classification and association in visual knowledge systems” 

Visual Resources (submitted for review March 2026)
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