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DISSERTATION RESEARCH IMPACT

Visual generation systems must follow user intent expressed 
through prompts, structural controls, editing instructions, and 
preferences. Optimizing a standard denoising loss alone does 
not directly ensure that the generated result satisfies these 
goals. 

This dissertation develops a reward-centered approach to visual 
alignment. ControlNet++ turns condition-output consistency 
into a training signal. SuperEdit repairs inaccurate editing 
supervision. Semi-DPO separates consistent preferences from 
conflicting ones and refines noisy labels. ViPO studies robust 
preference optimization and balanced preference data at scale. 

Together, these contributions address the design, correction, 
relabeling, and scaling of reward signals. They provide 
methods for more controllable generation, better instruction-
based editing, and more reliable preference alignment in image 
and video generation. 
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DISSERTATION 
 

ALIGNING VISUAL GENERATION WITH REWARD  
SIGNALS 

 
This dissertation studies how to align visual generation with re-
ward signals. Users express intent through prompts, controls, edits, 
and preferences, but standard denoising objectives do not directly 
optimize the outcomes by which generated outputs are judged. 
Here, a reward is a signal that scores or ranks generated outputs 
against intended visual behavior and is optimized during training. 
The central thesis is that reliable visual generation requires reward 
signals that can be designed, rectified when noisy, relabeled when 
conflicting, and scaled as data. Four contributions develop this 
thesis. ControlNet++ addresses Reward Design by turning con-
sistency between visual conditions and generated outputs into an 
explicit reward for efficient diffusion fine-tuning. SuperEdit ad-
dresses Reward Rectification by repairing noisy image-instruction 
supervision and optimizing image editing with a contrastive in-
struction objective. Semi-DPO addresses Reward Relabeling: mul-
ti-reward consensus identifies consistent preference pairs, while 
conflicting pairs are relabeled using the diffusion model's timestep
-conditional pseudo-labels. ViPO addresses Reward Data Scaling 
through robust preference optimization objectives and high-
quality, balanced preference data for image and video generation. 
Together, these contributions form a progression from reward de-
sign and correction to scalable visual preference optimization, sup-
porting alignment between generated outputs and intended visual 
behavior. 
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