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1 Motivations

Trends in foundation MLLMs

More modalities

More task types

Richer capabilities

More realistic scenarios

Text

Audio

Image

Video

Modalities

Document

3D

Code

…

Q&A

MCQ

Retrieval

Task types

Reasoning

Caption

…

Segmentation

Capabilities

Perception
Comprehension

Cognition
Alignment

Generation

Planning

…

Scenarios

Tutorial

Creation

Collaboration

Interaction

Search

Summary

…

Debug

Office

MLLMs



1 Motivations

Any-to-Any Interleaved: Realistic Application Scenario 



1 Motivations

Research Gaps

Comparison with existing interleaved multimodal benchmarks. Inter. Comb.: Interleaved combinations of 
modalities. Cap. per Instance: Capability per instance. Difficulty Tax.: Difficulty taxonomy. 

1) Limitation in modality coverage and paradigm. (only text and image fall short of  capturing the 

realistic essential any-to-any interleaved multimodal paradigm.)

2) Lack of unified any-to-any evaluation. (current any-to-any evaluation only focuses on isolated 

single-modality assessment or purely automatic evaluation)

3) Single-capability task design and insufficient domain diversity. (simple tasks and general-

domain scenarios, failing to reflect real-world applications.)



2 UniM: Unified Any-to-Any Interleaved Benchmark 

1) Any-to-Any Interleaved Modalities. 2) Universal and Diverse Capabilities. 

3) Multi-domain Coverage.                                 4)Multiple Tasks per Instance. 

5) Progressive Difficulty. Large Scale and High Quality. 



3 UniM Evaluation Suite

3 dimensions, 13 metrics

(1) Semantic Correctness & 

Generation Quality: SC, GQ , 

SQCSabs, SQCSrel.

(2) Response Structure Integrity: 

StSabs, StSrel, LeSabs, LeSrel.

(3) Interleaved Coherence: 

      HC, SH, ICSabs, ICSrel.

Supporting Rate: 𝜏.



4 UniMA: A Unified Any-to-Any Agentic Model

3 Modules: Receiving Module, Traceable Evidence 
Reasoning Module, Generating Module. 

Receiving Module converts non-text modalities into 
text descriptions.  ( all modalities to text )

Traceable Evidence Reasoning Module generates and 
refines evidence to produce a consistent, verifiable 
report for guiding generation.    ( core reasoning )

Generating Module produces interleaved multimodal 
outputs, completing a loop from understanding to 
generation based on the report.  ( modalities generation )



5 Experiments Results

Baseline models show very low StS scores (below 5%). Although slightly better on ICS, their overall 
performance remains low (generally below 50%), with SQCS under 20%, reflecting significant 
semantic misalignment. It indicates UniM is challenging for existing models. Our UniMA shows 
clear superior performance on UniM.



6 Conclusion

1) We introduce UniM, the first Unified Any-to-Any Interleaved Multimodal benchmark, 
including 31K high-quality instances, spanning 30 diverse domains, covering 7 represent-
tative modalities, text, image, audio, video, document, code, and 3D.

2) We further develop the UniM Evaluation Suite, which assesses models along 3 dimen-
sions: Semantic Correctness & Generation Quality, Response Structure Integrity, and Int-
erleaved Coherence, for better evaluate MLLMs under the Any-to-Any interleaved setting.

3) We propose UniMA,  a Unified Any-to-Any Interleaved Multimodal Agentic model 
capable of supporting arbitrary interleaved combinations of 7 modalities.
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