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Methodology: 3DISIntroduction

n Background:
u Multi-Instance Generation (MIG) allows users to define the locations and 

attribute of multiple instances in the generated image. 
u The mainstream MIG methods involve training an adapter directly on the 

generative model to control both the position and attributes of each 
instance. Whenever a more powerful base model emerges, the adapter 
needs to be retrained, which is resource-intensive.

n Motivations: 
u Decoupling MIG into scene building and detail rendering. We only train 

one Layout-to-Depth model to control instance positions, and then use 
a training-free approach to render details using multiple models.

Code

u This method divides the multi-instance generation process into two stages.
u First, a Layout-to-depth network is trained to generate a scene depth map.
u Secondly, we use Depth-ControlNet to precisely position each instance and a Detail 

Renderer to accurately render the attributes of each instance without any training.

Experiments & Application

TL;DR: 3DIS allows users to perform MIG using various foundational 
models (including SD1.5, SD2, SDXL, FLUX), where they can specify the 
position and attributes of each instance in one image.

n Results on COCO-POS

n Results on COCO-MIG

n Rendering Real Scene Depth Maps

n MIG using various models （e.g., FLUX and SDXL）

n Control Depth Order n Complex Attribute Rendering

n Rendering with LoRA


