CusConcept: Customized Visual Concept Decomposition with Diffusion Models

1. Prompt Templates

To evaluate the performance of text-guided generation,
we collect two sets of prompt templates for attribute con-
cepts and object concepts respectively. Each set consists of
11 prompts:
Prompt templates for attributes:

* “aphoto of S, object”

¢ “aphoto of S, shirt”

* “aphoto of S, bed”

* “aphoto of S, leat”

¢ “aphoto of S, clothes”

* “aphoto of S, street”

 “aphoto of S, carrot”

¢ “aphoto of S, bottle”

 “aphoto of S, house”

* “aphoto of S, car”

¢ “aphoto of S, woman”

Prompt templates for objects:
¢ “aphoto of S,”
e “aphoto of S, at the beach”
* “aphoto of S, in the jungle”
¢ “aphoto of .S, in the snow”
¢ “a photo of S, in the street”
 “aphoto of S, on top of a pink fabric”
¢ “aphoto of S, on top of a wooden floor”
 “aphoto of S, with a city in the background”

 “aphoto of S, with a mountain in the background”

* “aphoto of S, with the Eiffel tower in the background”
* “a photo of S, floating on top of water”

In our evaluation, we generate 8 images for each concept
(attribute or object) and per prompt, resulting in 896 im-
ages in total. This extensive set allows for a comprehensive
assessment of the method’s performance and its generaliza-
tion capabilities.

2. Implementation details

Dataset. In the main paper, we collect a dataset for eval-
uating our model, comprising 56 images sourced from the
VAW-CZSL dataset [4]. VAW-CZSL annotates each image
with an object label and an attribute label describing the ob-
ject. These annotations serve as ground-truth labels for our
dataset, encompassing 14 attributes and 33 objects. The 14
attributes can be categorized into § attribute axes, with the
attributes within each axis listed below:

* age: young
* busy: busy, calm

e cleanness: clean, dirty

e cook: fried, raw

e damage: damaged

* mood: laughing, sad

* straightness: straight, bent
e time: ancient, modern

The object labels are:

* boy, girl, lady, male, man, walkway, water, bed, car-
pet, fence, hair, keyboard, kitchen, door, face, glove,
chicken, fries, broccoli, carrot, fridge, guy, person, cat,
dog, phone, tree, pillar, pole, road, statue, suitcase,
kitchen

LLM. For each attribute axis, we use GPT-4 [1] to gen-
erate 22 words. We do not need excessive words because
the precise target word is not required in the first step, and
fine-tuning in the second step can improve image accuracy.
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Figure 1. Generated images and retrieved words using our method
on Dreambooth [3].

3. Deployment on Dreambooth

We have observed that similar to Textual Inversion [2],
DreamBooth [3] also inserts token into the text to improve
the fidelity and quality of the generated images. We applied
our method to DreamBooth, and the results are shown in
Fig. 1. Here, we replaced [V] in “a photo of [V] dog” (ex-
ample in the DreamBooth diagram) with one of our attribute
axes.

Both DreamBooth and Textual Inversion with our
method can retrieve the correct words and generate im-
ages of the target attribute axes, effectively decomposing
the original image. To maintain consistency with Dream-
Booth, we retain the original term ‘object’. However, this
does not significantly improve the quality of the generated
images, which likely due to the low pixel quality of the in-
put images (from VAW-CZSL [4]).

4. Additional Visualized Results

CusConcept demonstrates remarkable abilities in dis-
entangling and generating visual concepts. Here, we
present additional visualization results that include the re-
trieved words from the vocabulary and generated images,
featuring cases with five attribute axes in Fig. 2 and cases
with three attribute axes in Fig. 3.

5. Societal Impact

This work aims to provide users with an effective tool
for disentangling and generating visual concepts along user-
specified attribute axes of human interest. While some pre-
vious works have focused on visual concept decomposi-

tion, we are the first to propose that users can specify ar-
bitrary attribute axes, and the input image will be decom-
posed along these axes. Our method can also be used as
a novel and effective way for concept removal and concept
re-composition. However, our model may be maliciously
employed for unethical purposes, such as generating vio-
lent, pornographic, or privacy-compromising content. We
believe that legal compliance and open-source licenses are
important for regulating the development of personalized
generative models.
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Figure 2. Visualization results along five attribute axes.
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Figure 3. Visualization results along three attribute axes.
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