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ABSTRACT

Classical clustering methods do not provide users with direct control of the clus-
tering results, and the clustering results may not be consistent with the relevant
criterion that a user has in mind. In this work, we present a new methodology for
performing image clustering based on user-specified text criteria by leveraging
modern vision-language models and large language models. We call our method
Image Clustering Conditioned on Text Criteria (IC|TC), and it represents a differ-
ent paradigm of image clustering. IC|TC requires a minimal and practical degree
of human intervention and grants the user significant control over the clustering
results in return. Our experiments show that IC|TC can effectively cluster im-
ages with various criteria, such as human action, physical location, or the person’s
mood, while significantly outperforming baselines.”

1 INTRODUCTION

Image clustering has been studied as a prototypical unsupervised learning task, and it has been
used to organize large volumes of visual data (Platt et al., 2003), to reduce the cost of labeling an
unlabeled image dataset (Russell et al., 2008; Schmarje et al., 2022), and to enhance image retrieval
systems (Wu et al., 2000; Jégou and Chum, 2012). Modern deep image clustering methods are often
evaluated against pre-defined class labels of datasets viewed as the ground truth.

In practice, however, a user may have a criterion in mind for how to cluster or organize a set of
images. The user may even want multiple clustering results of the same dataset based on differ-
ent criteria. (See Figure 1.) But, classical clustering methods offer no direct mechanism for the
user to control the clustering criterion; the clustering criteria for existing methods are likely deter-
mined by the inductive biases of the neural networks and the loss function, data augmentations, and
feature extractors used within the method. This necessitates a new paradigm in image clustering,
enabling diverse outcomes from a single dataset based on user-specified criteria and revolutionizing
the conventional, implicitly dictated clustering processes.

Recently, foundation models have received significant recent interest due to their ability to under-
stand and follow human instructions at an unprecedented level. Large language models (LLMs)
(Brown et al., 2020; Chowdhery et al., 2022; Touvron et al., 2023a;b; Chiang et al., 2023; OpenAl,
2023; Adams et al., 2023) perform remarkably well on a wide range of natural language tasks such
as understanding, summarizing, and reasoning in zero- or few-shot settings. Vision-language mod-
els (VLMs) (Alayrac et al., 2022; Liu et al., 2023; Awadalla et al., 2023; Dai et al., 2023; Li et al.,
2023a; Zhu et al., 2023; Gong et al., 2023) interpret natural language instructions in visual contexts
and produce responses that seemingly exhibit in-depth image analyses and complex reasoning.

In this work, we present a new methodology based on foundation models for performing image
clustering based on user-specified criteria provided in natural language text. We call our method
Image Clustering Conditioned on Text Criteria (IC|TC), and it represents a different paradigm of
image clustering: the user directs the method with the relevant clustering criterion, the same dataset
can be clustered with multiple different criteria, and if the clustering results are not satisfactory, the
user can edit the text criterion to iteratively refine the clustering results. IC|TC requires a minimal
and practical degree of human intervention and grants the user significant control over the clustering
results in return, and we argue that this makes IC|TC more practical and powerful compared to the
classical purely unsupervised clustering methods.

! Work done at KRAFTON. 2 Our code is available at ht tps: //github.com/sehyunkwon/ICTC.


https://github.com/sehyunkwon/ICTC
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(a) Sample images from the clustering results on the Stanford 40 Action dataset. Each result is obtained using
a different text criterion: Action, Location, and Mood.
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(b) Sample images from the clustering results on the PPMI dataset using the text criterion Instrument with
different cluster numbers K = 2 and 7.

Figure 1: Sample images from clustering results of IC|TC. The method finds clusters consistent
with the user-specified text criterion. Furthermore, IC|TC provides cluster names (texts above each
image cluster) along with the clusters, enhancing the interpretability of clustering results.
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