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Usually, in deep learning, we develop a separate model
for each task, which requires substantial computational re-
sources and data. Although versatile foundation models ex-
ist, they are still expensive to train and deploy. To address
these challenges, we propose deep model reuse. Instead of
building from scratch, we leverage a library of pre-trained
models by understanding their behavior, composing their ex-
pertise, and improving their reliability. It reduces costs while
increasing flexibility. We show three key strategies for model
reuse and discuss its applications in generative Al

Reusing Strategies

Understanding the Behavior of Neural Networks.

My research begins with understanding the inherent knowl-
edge and behavior of pre-trained models. For example, we
use LLMs to understand the decision path within neural net-
work (Yang and Wang 2024b). Additionally, we investigate
the features of diffusion models by exploring its connection
with discriminative models (Yang and Wang 2023). This un-
derstanding allows for later reuse of these models in new
contexts, maximizing their potential.

Transforming and Composing Models.

Given the understanding, we hope to adapt models to new
scenario while enhancing their performance. To do this,
we design three key methods: weight mapping (Yang and
Wang 2025b,a) to adjust the weight and load into another
model; knowledge distillation to transfer knowledge from
a “teacher” to a “student” model (Yang, Ye, and Wang
2022); and dissecting and reassembling (Yang et al. 2022)
to break down models into components and then combine
them for new tasks. These strategies enhance flexibility and
efficiency, enabling reuse of existing networks with fewer
resources.

Reliability and Behavior Editing.

Beyond adaptability, we also want to mitigate biases within
Al models. In this direction, we study vulnerabilities in
foundation models (e.g., Segment Anything) (Lu, Yang, and
Wang 2024). Furthermore, we edited the behavior of gen-
erative models, enhancing their performance under complex
object interactions (Yang and Wang 2024a; Wu, Yang, and
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Wang 2024). My goal is to detect errors and fix them, which
ensures models are reliable and robust in diverse environ-
ments.

Applications in Generative Models

Generative models drive Al content creation. My research
applies reuse principles to enhance their efficiency and com-
positional understanding.

Case 1: Efficient Diffusion Model.

My work explores how model reuse techniques, includ-
ing knowledge distillation (Yang et al. 2023) and feature
reuse (Yang, Liu, and Wang 2025), could accelerate diffu-
sion models. For example, we found that compressed dif-
fusion models often suffer from spectrum bias. To address
this, we developed an efficient architecture and a knowledge
distillation pipeline. It improve efficiency while maintaining
visual quality.

Case 2: Compositional Understanding and Generation.
The next goal is to ensure the generative models to pro-
duce outputs with complex, compositional structures. This
means the output should accurately reflect multiple objects
and their spatial relationships in the input. To address this,
we collect relevant data (Wu, Yang, and Wang 2024) and
regulate the information (Yang and Wang 2024a) during the
generation process. As a result, the generated outputs are
both structurally complex and contextually accurate.

Case 3: Reusing 2D/3D model to perform 3D/4D tasks.
Generating 3D/4D content typically requires large compu-
tation and data. To overcome this, we repurpose pre-trained
2D/3D models for 3D/4D tasks. For example, we employed
2D segmentation model to sperate 3D objects (Shen, Yang,
and Wang 2024), or used depth and optical flow from video
to recover its 4D dynamics (Wang et al. 2025).
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