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Multimodal AI

The world functions with varied multimodal information and signals
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Ghyhorsphqw ri Pxowlprgdo OOP

Hot Trends
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Edfnjurxqg

ü Expansion of MLLMs: More modalities, More Tasks
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Edfnjurxqg

ü Evolving with deeper capability
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Edfnjurxqg

ü Multimodal Comprehension vs. Unified Multimodal Comprehension & Generation
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Ultimate Goal

What will the next-generation of multimodal foundation models/agents look like?
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Prwlydwlrq

ü Existing issue-I: The language intelligence of LLMs empowers multimodal intelligence.

LLM

Intelligence on 
Language

Multimodality

MLLM/
Multimodal Generalist

Scaling law
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On Path to Multimodal Generalist: General -Level and General -Bench

ü Existingintelligent pattern in multimodal generalist

Extending Language LLM to Multimodal LLM (MLLM)
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Existingintelligent pattern in multimodal generalist

Prwlydwlrq

ü Existing issue-I: The language intelligence of LLMs empowers multimodal intelligence.
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Idealintelligent pattern in multimodal generalist

Motivation

ü Existing issue-I: The language intelligence of LLMs empowers multimodal intelligence.
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Prwlydwlrq

ü Existing issue-II: Rethinking MLLM evaluation beyond straightforward accuracy gains.

Most existing MLLMs madly race for task performance of single modality/task.
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MLLM Task Performance
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Most MLLMs madly race for task performance of 

separateModality/Task
²ŀƛǘ Χ
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Does higher resultssimply mean 
stronger intelligent multimodal AI ?
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But !
how to 
measure 
synergy 

Task
performance is 
just 
enough

Rethink 
measurement
generalist capability
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SOTA specialist's 

score on the task

Scoring



The average score between 

Comprehensionand Gen-eration

tasks (i.e., across all tasks) 

represents the score 

at this level.
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No 
Synergy



The sum of the scores exceeding 

the SoTA specialistós score
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Task-level 
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The harmonic mean between 

Comprehension and Generation 
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Paradigm-level

Synergy



Average score exceeding

SoTANLP specialists on NLP 
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Scoring Cross-modal Total
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Jhqhudo0Ohyho= V|qhuj|0fhqwhuhg hydoxdwlrq iudphzrun
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Zkdw lv d +Pxowlprgdo, JhqhudolvwB

ü One single model is capable of handling multiple tasks

ü In most cases, an LLM serves as the core intelligence component

ü At the very least, can be prompted using natural language to express user intentions

ü e.g., MLLMs, or large multimodal foundational models, as well as multimodal agents

GPT-4o LLaVA Gemini

Blip NExT-GPT é
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Zkdw lv d +Pxowlprgdo, VshfldolvwB

ü In most cases, a specialist model can and only can achieve SoTAperformance on a specific task

ü It is typically fine-tuned on the training set of that task

ü In most cases, the model often has a smaller parameter size compared to generalist models

ü It mostly does not incorporate an LLM as the core reasoning or intelligence engine

DINO SDXL SAM

WaveNet Nerf é
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Uhod{dwlrq ri Vfrulqj

ü How to measure the synergy effect between on task-A & on task-B ?

the performance of a generalist on joint modeling of tasks A and B Pɗ(y|A, B) should exceed its 

performance when modeling task A alone Pɗ(y|A) or task B alone Pɗ(y|B) .

Pɗ(y|A, B) > Pɗ(y|A) Pɗ(y|A, B) > Pɗ(y|B) &
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Uhod{dwlrq ri Vfrulqj

ü How to measure the synergy effect between on task-A& on task-B?

Pɗ(y|A, B)

Pɗ(y|A) 

Pɗ(y|B) 
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Uhod{dwlrq ri Vfrulqj

ü How to measure the synergy effect between on task-A& on task-B?

the stronger a modelôs synergy capability, the more likely it is to surpass 

the task performance of SoTAspecialists when there is a synergy. 

if a generalistoutperformsa SoTA specialist in a specific task, we consider it 

as evidence of a synergy effect, i.e., leveraging the knowledge learned from 

other tasks or modalities to enhance its performance in the targeted task.

Letôs simplify the rule:
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One more notice

ü Thereôs never a fair comparisons for generalist with specialist

Specialist

Fine-tuned on training set

Generalis

t

No task-specific fine-tuning

Hard!

Unfair!

But Necessary!



Path to Multimodal Generalist: General -Level

Modality -specific Scoring

calculate the specific score component       of a generalist in the i-thmodality (assuming there are 
Nmodalities in total) for the score      .
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Independence from Peer Generalists

Å depend solely on the data of the task and the reference score of SoTAspecialist

Å without relying on the scores of other tested generalists

The scores of any generalist:

ã

Ĭ
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Prqrwrqlflw| Dfurvv Ohyhov

ü If a generalist is rated at the highest level k, it should achieve valid 

scores at all levels from 2 to k.

Å The monotonicity reflects increasing task difficulty and stricter capability demands at 

higher levels. 

Key Attribute:

ü As the level increases, the expected scores should decrease: Sk-1 > Sk

Å The property ensures that stronger generalists maintain consistent performance 

across multiple difficulty levels.

Å It provides a realisticand interpretableevaluation standard for generalist models.
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Hqfrxudjlqj Ulfk dqg Edodqfhg Pxowlprgdo Wdvn Vxssruw

üMore task, the better

Key Attribute:

üMore balance, the better
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Level-5
Generalist with 

Modality-level Synergy
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Receipt to Leveling Upper in General -Level



Supporting as many tasks and functionalities as possible



Generalists achieving as stronger synergy and cross as many tasks as 
possible



Generalists in unified comprehension and generation capability 
with synergy in between



Generalists achieving cross -modal synergy with abductive reasoning 
ability
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Using

ƳƻŘŜƭǎ ŀŎǊƻǎǎ ǘƘŜǎŜ ŦƛǾŜ ƭŜǾŜƭǎΚ

So, where to evaluate generalist

9ȄƛǎǘƛƴƎ .ŜƴŎƘƳŀǊƪ

Zk| Jhqhudo0EhqfkB
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SEED-Bench-2
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Existing MLLM Benchmark

Paradigm
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General
Bench

Domains

5 major modalities aƻŘŀƭƛǘȅ
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