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A stock image’s ambiguity is the result of an 
intentional design process whereby the 
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A stock image’s ambiguity is the result of an 
intentional design process whereby the 
stock photography industry presents the 
maximum range of possible meanings, and 
yet, falls artfully short of “deciding” any of 
them.
Ward, C. G. (2007). Stock Images, Filler Content 
and the Ambiguous Corporate Message

The generic stock image is […] promiscuous, 
intended to be resold time and again for a range 
of diverse uses and products, media platforms 
and contexts of reception, many of which are 
unanticipated by either the photographer or 
stock agency.
Frosh, P. (2020). Is Commercial Photography a 
Public Evil?
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OBJECTIVE

− Automated extraction of hidden meaning in stock images

− Is it possible to distinguish what is shown from what is meant?

− Examine the divergence of text and image


− Analyze the usage of stock images and textual descriptions on the web
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TECHNICAL BACKGROUND AND RELATED WORK

− Learn to recognize a wide variety of visual concepts in images and associate 
them with their names


− Can be used for a wide range of applications which deal with the connection 
between text and image 

CLIP (CONTRASTIVE LANGUAGE-IMAGE PRE-TRAINING)
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TECHNICAL BACKGROUND AND RELATED WORK

− Dataset of 5,85 billion CLIP-filtered 
image-text pairs


− WAT files from the Common Crawl

− Images with their corresponding alt-text 

attribute

− Build a large KNN index using autofaiss3

− CLIP Retrieval makes it possible to easily 

compute CLIP embeddings and build a 
CLIP retrieval system with them

LAION 5B1 & CLIP RETRIEVAL2

7[1] https://laion.ai/blog/laion-5b/      [2] https://rom1504.github.io/clip-retrieval      [3] https://github.com/criteo/autofaiss

https://laion.ai/blog/laion-5b/
https://rom1504.github.io/clip-retrieval
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DATASET

− Stock image dataset

− Crawled from Pixabay1


− List of ~133 topics

− Per topic 500 images


− 66.277 stock images 

− With the corresponding tags 

8[1] https://pixabay.com/

Sample response for a Pixabay API request
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EXPERIMENTAL SETUP
A ROADMAP 
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− Iteratively find as many captions as possible for each image

− Filter English captions for later use 

!"#$"#%&$'()"*+,-.&/!&.,/*0&"1+%-.

11
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− Iteratively find as many captions as possible for each image

− Filter English captions for later use 

!"#$"#%&$'()"*+,-.&/!&.,/*0&"1+%-.
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EXPERIMENTAL SETUP

Extracting many different hidden meanings (as well as some literal descriptions)



Detecting Hidden Meaning in Stock Images

EXPERIMENTAL SETUP
$+,+&*2-+,"/#

12[1] https://huggingface.co/ydshieh/vit-gpt2-coco-en

− Goal: To have several hidden meanings and literal descriptions for an image.
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EXPERIMENTAL SETUP

− As many captions as possible are crawled per image

− As a literal representation of the image a caption created by an Image2Text1 

model is used 

− Assumption: generated description is representative for what can be 

seen on the image

$+,+&*2-+,"/#

12[1] https://huggingface.co/ydshieh/vit-gpt2-coco-en

− Goal: To have several hidden meanings and literal descriptions for an image.
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− Excerpt from the captions of the 
duplicates:


− Top 5 Blogging Platforms

− 10 Ways to Earn Money Online 

from Home Without Investment

− Should Small Businesses Go For 

Enterprise Resource Planning?

− Two hands typing on laptop on 

desktop with coffee
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EXPERIMENTAL SETUP

− Goal: Find the most common hidden meaning of an image.

3/2$&!2-4'-#*"-.
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EXPERIMENTAL SETUP

− Goal: Find the most common hidden meaning of an image.

3/2$&!2-4'-#*"-.
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− Create preprocessed word set for every caption and for the generated 
description


− Remove all words that appear in the literal description from the word sets of 
the captions

− Assumption: only words that do not appear in the literal description 

belong to the hidden meaning

− Count the occurrences of all remaining words
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EXPERIMENTAL SETUP
."1")+2",7&+#+)7.".&5&*)"(
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− Goal: Find out whether CLIP captures the hidden or the literal meaning.
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EXPERIMENTAL SETUP

− Used Model: CLIP

− Create embedding for the image, the literal description and all captions

− Calculate inner product between the embeddings of the image and every 

texts (description + captions)

."1")+2",7&+#+)7.".&5&*)"(
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− Goal: Find out whether CLIP captures the hidden or the literal meaning.
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EXPERIMENTAL SETUP
."1")+2",7&+#+)7.".&5&*)"(&5&-6+1()-

17

Caption

In
ne

r p
ro

du
ct



Detecting Hidden Meaning in Stock Images

EXPERIMENTAL SETUP
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5 Bookkeeping Tips for 
Small Business Owners 

Inner product:

~0.28
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EXPERIMENTAL SETUP
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Woman working at laptop 

Inner product:

~0.27
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EXPERIMENTAL SETUP
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Caption
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A woman is typing on a 
laptop computer 

(Image2Text model 
generated description) 

Inner product:

~0.26
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EXPERIMENTAL SETUP

− Using CLIP does not 
help to distinguish 
between hidden or 
literal meaning


− CLIP can capture the 
literal meaning as well 
as the hidden meaning

."1")+2",7&+#+)7.".&5&*)"(&5&-6+1()-
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A language model could 
show the difference between 
hidden and literal better
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EXPERIMENTAL SETUP
."1")+2",7&+#+)7.".&5&.8-2,

21[1] https://www.sbert.net/

− Goal: Find a measure to distinguish hidden meaning from literal description.
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EXPERIMENTAL SETUP

− Used Model: SBERT1

− Create embedding for the literal description and all captions

− Use literal description as representation of the image


− Calculate inner product between the literal description and every caption 

."1")+2",7&+#+)7.".&5&.8-2,

21[1] https://www.sbert.net/

− Goal: Find a measure to distinguish hidden meaning from literal description.
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EXPERIMENTAL SETUP
."1")+2",7&+#+)7.".&5&.8-2,&5&-6+1()-
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EXPERIMENTAL SETUP
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Caption

1. Woman using laptop in 
coffee shop 

2. Woman using laptop on top 
of brown wooden table 

3. Woman laptop working tea 
cup 

4. Two hands typing on laptop 
on desktop with coffee
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EXPERIMENTAL SETUP
."1")+2",7&+#+)7.".&5&.8-2,&5&-6+1()-
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Caption

116. 7 Tips For Improving Your 
Content Marketing 
Strategy 

117. Advantage Marketing 
Solution working strategy 

118. Legal Advice for 
Businesses On Digital 
Marketing Strategy 

119. Hacks to improve your 
push Marketing
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EXPERIMENTAL SETUP
#-'2+)&#-,3/20&,/&*2-+,-&9"$$-#&1-+#"#%&-18-$$"#%&:-;+)'+,"/#&"#&(2/%2-..<
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− Goal: To create a CLIP embedding 
which contains one of the hidden 
meanings of the image.
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EXPERIMENTAL SETUP

− Input: CLIP embedding of the image, 
CLIP embedding of the Image2Text-
generated description


− Loss:

− Maximize cosine similarity 

between image & output 
embedding


− Minimize cosine similarity 
between literal description & 
output embedding

#-'2+)&#-,3/20&,/&*2-+,-&9"$$-#&1-+#"#%&-18-$$"#%&:-;+)'+,"/#&"#&(2/%2-..<
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− Goal: To create a CLIP embedding 
which contains one of the hidden 
meanings of the image.
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CONCLUSION

− First stock image dataset with 66.277 stock images and their tags

− A simple analysis of the word frequencies of the captions can already give 

information about the hidden meaning of an image

− CLIP alone is not suitable to find a hidden meaning in images

− SBERT can capture a difference between the literal description of an 

image and the hidden meaning of an image

− Neural Network which outputs a hidden meaning embedding

25
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OUTLOOK

− Convert the hidden meaning embedding to text to see if it captures the hidden 
meaning


− Improvement of the network (through additional use of the LM)

− Final experiment „in the wild“


− On a News dataset

3",9"#&,9".&,9-.".

26

!/))/3"#%&,9".&,9-.".
− Find the passages in a whole text that are related to a picture OR

− Find a picture that represents certain text passages


− E.g. through the connection to generative Text2Image models

− Use the data set for further classification tasks
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Image 
− Hitzewelle in Deutschland läuft an – doch für Italien bedeutet das neue Hoch vor allem neue Fluten. (2023, 30. Mai). 

https://www.tz.de/welt/italien-unwetter-hochwasser-ueberschwemmung-hitzewelle-deutschland-sommerwetter-
spanien-zr-92304148.html
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