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Introduction

• Diffusion Models
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Methods
•  A single RGB image
• Object-Level Representation

• Mask R-CNN: detect objects in an image and generate segmentation 
masks and provide a bounding box, a segmentation mask and a class 
label

• Through an OFA image-to-text captioning model to get text descriptions  
of the objects

• CLIP provides each object crop and gives each object a 512-
dimensional visual-semantic feature vector



Methods
•  Goal Image Generation

• Web-Scale Diffusion Model (DALL-E2) provides the conditional 
distribution pθ(IG|L; IM) & image mask

• L(text prompt): adding Constraints (top to down) 
• Fixed objects or allowed to be placed 
• Add edge to prevent objects from being placed on the edge 



Methods
• Image Selection

• Select the image whose objects best match those in initial image 
• Use Object-Level Representation&CLIP

• Object Matching & Pose Estimation
• Use clip to match the objects’s vector gained in initial image and 

generated image
• Hungarian Matching algorithm



Methods
•  Object Pose Estimation

• Use Iterative Closest Point algrorithm to align two masks



Experiment

• Ask human for feedback

• Zero-shot



Experiment

• Placing Missing Objects with Inpainting



Discussion

• Limitation
• Top-down pick-and-place
• Overlap between objects
• Robustness of cross-domain object alignment

• Future Work
• Personal preferences
• Prompt engineering
• Language-conditioned rearrangement

• https://www.robot-learning.uk/dall-e-bot 
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