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Overview: The scene understanding at the instance level is such an intense task that the models should have the ability to 
recognize each individual semantic instance. It plays an importance role in contributing to Advanced Driver Assistance 
Systems (ADAS) as a scene-understanding component.

Motivation: The need for extensive annotated training data to achieve accurate instance-level scene understanding. 
Manual annotation of such data is costly and requires significant effort.

Main contribution: InstSynth framework which employs prompt-guided style masked conditional data synthesis, utilize 
the existing annotated data to boost the performance of the instance segmentation models.

The InstSynth framework has two main components (Fig. 1): Prompt-guided Masked Conditional instance synthesis to 
diversify image-instance annotation pairs to strengthen the generalization of the segmentation model and the Instance 
Urban Segmenter for instance segmentation training.

Fig. 1  Overview of our InstSynth framework. The pipeline allows a pair of image-annotation to be augmented into various variations with category-driven text prompts in temrs 
of boosting the data diversity to serve instance urban scene understanding

Tab. 1 State-of-the-art comparison on CityScapes - OneFormertInst 
Fig. 2 Visualization results on CityScapes val-set with our FastInst 

R50-FPN-D3. The confidence threshold is 0.8

Tab. 2 Ablation study on different image generation models
Fig. 3 Exemplary instance image generation from three different modelsTab. 2 State-of-the-art comparison on CityScapes - FastInst 

Instance Urban Segmenter:

• FastInst and OneFormer are employed to perform 

instance-wise urban scene understanding tasks.

• Trained on annotated data derived from real and 

augmented images.

Prompt-guided Masked Conditional Instance Synthesis:

• Utilizing the pre-trained generation models to diversify 

top-K prominent instances.

• Designed an algorithm for integrating the diversified 
instances back into the original images.
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