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Abstract

We discover that DALLE-2 seems to have a hidden vocabulary that can be
used to generate images with absurd prompts. For example, it seems that
Apoploe vesrreaitais means birds and Contarra ccetnxniams luryca
tanniounons (sometimes) means bugs or pests. We find that these prompts
are often consistent in isolation but also sometimes in combinations. We present
our black-box method to discover words that seem random but have some corre-
spondence to visual concepts. This creates important security and interpretability
challenges.

Figure 1: Images generated with the prompt: “Apoploe vesrreaitais eating Contarra
ccetnxniams luryca tanniounons”. We discover that DALLE-2 has its own vocabulary where
Apoploe vesrreaitais means birds and Contarra ccetnxniams luryca tanniounons
(sometimes) means bugs. Hence, this prompt means “Birds eating bugs”.

1 Introduction

DALLE and DALLE-2 are deep generative models that take as input a text caption and
generate images of stunning quality that match the given text. DALLE-2 uses Classifier-Free
Diffusion Guidance [3] to generate high quality images. The conditioning is the CLIP [4] text
embeddings for the input text.

A known limitation of DALLE-2 is that it struggles with text. For example, text prompts such as:
“An image of the word airplane” often lead to generated images that depict gibberish text.
We discover that this produced text is not random, but rather reveals a hidden vocabulary that the
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model seems to have developed internally. For example, when fed with this gibberish text, the model
frequently produces airplanes.

Some words from this hidden vocabulary can be learned and used to create absurd prompts that
generate natural images. For example, it seems that Apoploe vesrreaitais means birds and
Contarra ccetnxniams luryca tanniounons (sometimes) means bugs or pests. We found that
we can generate images of cartoon birds with prompts like An image of a cartoon apoploe
vesrreaitais or even compose these terms to create birds eating bugs as shown in Figure[I]

2 Discovering the DALLE-2 Vocabulary

We provide a simple method to discover words of the DALLE-2 vocabulary. We use (in fact, we only
have) query access to the model, through the API. We describe the method with an example. Assume
that we want to find the meaning of the word: vegetables. Then, we can prompt DALLE-2 with
one of the following sentences (or a variation of those):

* “A book that has the word vegetables written on it.”
* “Two people talking about vegetables, with subtitles.”

* “The word vegetables written in 10 languages.”

For each of the above prompts, DALLE-2 usually creates images that have some text written text
on it. The written text often seems gibberish to humans, as mentioned in the original DALLE-2
paper [2] and also in the preliminary evaluation of the system by [5]. However, we make the
surprising observation that this text is not as random as it initially appears. In many cases, it is
strongly correlated to the word we are looking to translate. For example, if we prompt DALLE-2 with
the text: “Two farmers talking about vegetables, with subtitles.”, we get the image
shown in Figure[2{a). We parse the text that appears in the images and we prompt the model with it as
shown in Figure [2[b), (c). It seems that Vicootes means vegetables and Apoploe vesrreaitais
means birds. It appears that the farmers are talking about birds that interfere with their vegetables.

We note that this simple method doesn’t always work. Sometimes, the generated text gives random
images when prompted back to the model. However, we found that with some experimentation
(selecting some words, running different produced texts, etc.) we can usually find words that appear
random and are correlated with some visual concept (at least under some contexts). We encourage
the interested readers to refer to the Limitations Section for more information.

3 A Preliminary Study of the Discovered Vocabulary

Compositionality. From the previous example, we learned that Apoploe vesrreaitais seems to
mean birds. By repeating the experiment with the prompt about farmers, we also learn that: Contarra
ccetnxniams luryca tanniounons may mean pests or bugs. An interesting question is whether
we can compose these two concepts in a sentence, as we could do in an ordinary language. In Figure
[I] we illustrate that this is possible, at least sometimes. The sentence: “Apoploe vesrreaitais
eating Contarra ccetnxniams luryca tanniounons” gives images in which birds are eating
bugs. We found that this happens for some, but not all of the generated images.

Style Transfer. DALLE-2 is capable of generating images of some concept under different styles
that can be specified in the prompt [2]. For example, one might ask for a photorealistic image
of an apple or a line-art showing an apple. We test whether the discovered words, (e.g. Apoploe
vesrreaitais) correspond to visual concepts that can be transformed into different styles, depending
on the context of the prompt. The results of this experiment are shown in Figure 3] It seems that the
prompt sometimes leads to flying insects as opposed to birds.

Text’s consistency with the caption and the generated image. Recall the example with the
farmers. The prompt was: “Two farmers talking about vegetables, with subtitles.”.
From this example, we discovered the word vegetables, but also the word birds. It is very plausible
that two farmers would be talking about birds and hence this opens the very interesting question of
whether the text outputs of DALLE-2 are consistent with the text conditioning and the generated
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