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•  Integrating multiple tasks into one all-in-one foundation model:
   (1) lead to compromised performance due to the conflicts between different tasks.
   (2) limited scalability due to the expanding tasks across image, video and 3D domains.
   (3) intense computing resources and complicated training scheme.

• Our Olympus method:
   (1) handle vision-language comprehension internally while delegating other tasks externally.
   (2) develop task-specific routing tokens for 20 tasks and enable MLLMs with chain-of-action capacities.
   (3) collect high-quality OlympusInstruct (446.3K) and OlympusBench (49.6K) instruction datasets.

Motivation



Capacities



A trainable MLLM routes user prompts across specialized models:
  (1) it natively handles tasks like VQA  with its inherited capacity.
  (2) delegate generative and vision tasks (e.g., image generation, depth estimation)  
        to specialized models,  then aggregates the results.

Overview



It directly handles tasks like VQA using MLLM's built-in capabilities, while for tasks like image editing, 
Olympus generates task-specific routing tokens and refined prompts to schedule specialist models.

Method



Task-specific Prompt   



Task-specific Routing Tokens  

Image Generation: <image_gen>…</image_gen>

User Instruction: Please craft an image displaying a chihuahua dog dressed in a vibrant, 
multicolored costume.

Response: <image_gen>a chihuahua dog dressed in a vibrant, multicolored.</image_gen> 



Task-specific Routing Tokens  

Chain-of-Action Setting: 

User Instruction: In homage to the pose imagery and the prompt ’a majestic castle’, 
generate an image. In the following step, please refine the image by adding green trees.

Response: <pose_to_image>a majestic castle</pose_to_image><image_edit>adding green 
trees</image_edit>.



Training Objective

Next token prediction with the cross-entropy loss:



Dataset Statistic



Experiment

Performance across 11 multimodal benchmarks



Experiment
Routing performance (single-task):

Routing performance (chain-of-action):

Human evaluation (200 samples):



Experiment (Ablation Study)
Varying task numbers on multimodal benchmarks:

Varying task numbers for routing 
    performance (single-task):

Varying task numbers for routing 
 performance (chain-of-action):

Only increase 23.6% time when 
 using all the collected data!

Increasing training tasks slightly decreases models’ performance!

Performance remains stable when increasing training tasks!



Applications



Thank You !!!


