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MOTIVATION
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We aim to solve the problem posed 

by MultiHuman-Testbench* paper. 

Given input references of multiple –

people, we want to generate 

personalized images of them in the 

same scene which are

• Photorealistic

• Identity Preserving

• Prompt-Following

*Source: https://arxiv.org/abs/2506.20879 

https://arxiv.org/abs/2506.20879
https://arxiv.org/abs/2506.20879
https://arxiv.org/abs/2506.20879


SUMMARY
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We developed a two-stage approach for generating a group scene.

• The Architect generates a spatial layout for our scene to simplify the task. 

• The Artist uses this spatial layout as a reference to perform generation. 

• We develop a framework to finetune our architect and artist using RL-based GRPO.



Proposed Method



ARCHITECT-A

We build an autoregressive language model that predicts spatial layouts from text prompts.

•  We fine-tune Qwen2.5-0.5B with supervised learning on layout tokens and coordinate regression, 

ensuring accurate placement in multi-human scenes.



ARCHITECT-B

We build another architect variant using fast T2I 

diffusion model.

• We fine-tune Flux-Schnell with reinforcement 

learning to generate the correct number of 

people in a proper layout based on the prompt.

• We extract the positions of every face from this 

fine-tuned model.



ARTIST
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TOKEN COMPRESSION/OVERLAPPING

• We accelerate inference by 

dropping empty canvas 

regions and sharing tokens 

for overlapping areas, 

cutting computation nearly 

in half.

• Shared positional 

encodings allow natural 

occlusion handling and 

depth ordering, enabling 

realistic multi-human 

layouts without extra cost.



Experiments and Results
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TEST DATASET

Multi-Human Testbench

• 1800 samples

• 1-5 People

Multi-ID Similarity: Face Detection + Hungarian 
Matching + ArcFace Similarity

Person Count Accuracy: Percentage of images with 
correct number of faces

Hpsv2: Human Preference Score based VLM model. 
High HPS → More prompt overlap + More Realistic

Simple Action Score: MLLM-based Action verification 
score (0-100) for simple prompts

Complex Action Score: MLLM-based Action 
verification score (0-100) for complex prompts
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QUANTITATIVE RESULTS

Observations:

• Ar2Can achieves best spread 
across all metrics.

• Ar2Can retains identity while 
keeping quality and prompt 
alignment high.

• Proprietary methods (GPT, Gemini) 
perform well on Action scores



QUALITATIVE RESULTS
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QUALITATIVE RESULTS

Observations:

• Even though we train only for 
human faces, Ar2Can can 
successfully perform Multi-Object + 
Multi-Person Generation.
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