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ExperimentsMotivation The MLLM can function as a task router delegating to specialized models!

Source code

Method

l Leverage MLLMs to address various tasks via allocating specialized models. 
l Develop task-specific routing tokens and enhance MLLMs with chain-of-action capabilities.
l Curate OlympusInstruct (446.3K) & OlympusBench (49.6K) across 20 computer vision tasks.

l Solve VQA directly, while allocate specific models for other tasks. 

Multimodal evaluation across 11 benchmarks

The statistic of the collected dataset

Routing performance (single-task)

Routing performance (chain-of-action)

Human evaluation

l The MLLM predicts the refined task-specific response together with its routing tokens.
l Train the MLLM via next-token prediction paradigm using 

Diverse applications of Olympus

Ablation of varying tasks on 
multimodal benchmarks

Ablation of varying tasks for 
single-task routing

Ablation of varying tasks for 
chain-of-action routing

Additional Covered Tasks 

Image Generation, Image Editing, Controllable Image Generation (Canny, Pose, Segmentation, Depth, 
Normal, Scribble), Video Generation, Text-to-3D Generation, Image-to-3D Generation, Image 
Deblurring, Image Super-Resolution, Image Deraining, Image Denoising, Pose Estimation, Normal 
Estimation, Canny Estimation, Depth Estimation, Visual Grounding, Object Detection, Object 
Segmentation, Referring Video Object Segmentation, Controllable Video Generation (Canny, Pose, 
Segmentation, Depth, Normal, Scribble), Video Editing

Dataset Statistic
# of Training Instructions (Single Task)            381.5K
# of Training Instructions (Chain-of-Action)        64.8K
# of Evaluation Instructions (Single Task)           42.4K
# of Evaluation Instructions (Chain-of-Action)       7.2K   
Max Instruction Word Length                               372                         
Ave Instruction Word Length                               20.2                   
Ave Response Word Length                                10.7                                                    
Ave # of COA Tasks 3.4(a) 20 covered tasks in Olympus framework.

(b) Number of instructions for different tasks.                                                 (d) Distribution of chain-of-action instructions.
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(c) Statistic of the collected dataset.

# of 2-task: 13955       # of 3-task: 25565
# of 4-task: 23709       # of 5-task: 8771
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