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Multimodal Knowledge Graph (MMKG) Based Reasoning
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…

MLLM not performs well in some domain specific tasks

Lack Knowledge

Hallucination

ExplainabilityIndustry

…

Vector-based multimodal retrieval augmented generation (mRAG)

MMKG-based mRAG

MCP (Model Context Protocol)

…
√



Knowledge Graph
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Multimodal Knowledge Graph



Multimodal Knowledge Graph (MMKG)
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A-MMKG (Attribution)

Chen et al. Knowledge graphs meet multi- modal learning: A comprehensive survey, arXiv 2024.



MMKG-Based RAG

2025/10/12 5

Lee et al. Multimodal Reasoning with Multimodal Knowledge Graph, ACL 2024.

1. The existing MMKG is built based on 

Internet data.

2. Training a graph retriever requires a 

lot of data.

3. Difficulty accessing powerful closed-

source models.

Limitations of existing methods



MMKG-Based Knowledge Retrieval and Reasoning
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• Construction of Domain-Specific MH-MMKG and Benchmarks (for uncommon scenarios).  

• Training-free Multimodal Knowledge Graph Retrieval Augmentation via Multi-Agents (enabling autonomous 

reasoning and compatibility with various models).

Main Contributions



MH-Benchmark

2025/10/12 7

MH-MMKG

Game Video Recording（4K 60FPS）

Attributes: text, image, video, keyframe

Edges: node relations and achievement conditions

Players

MH-Benchmark (238)

Monster Hunter (MH) 



MH-Benchmark的构建
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MH-MMKG consists of 22 subgraphs, 7 types of nodes, and 158 types of edges.

Node Type



Visual Capability Verification
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The Zinogre is positioned in a crouched stance, with its body low to the ground. Its forelimbs are 

spread wide, and its claws are firmly planted on the terrain. The monster's spiked fur is glowing with a 

bright, electrified aura, indicating an active charge state. Its head is slightly tilted downward, and its 

mouth is open, revealing sharp teeth, as if growling or preparing to attack. The tail is raised slightly, 

and the spikes along its back are prominently flared. The surrounding area features coral-like structures 

and rocky terrain, with a clear blue sky above. A hunter is crouched nearby, seemingly evading or 

preparing for the Zinogre's next move.

Zinogre crouches on the ground, its massive forelimbs firmly planted on the surface, as if it has just 

pounced on a hunter (the hunter can be seen lying face-down in front of Zinogre). Its sharp claws are 

exposed. Zinogre's spine crackles with electricity, glowing brilliantly, while its back and shoulders are 

charged with electric energy, indicating it is in its charged phase. Its head is lowered and facing 

forward, mouth wide open, revealing sharp fangs, seemingly ready to eat the hunter.



Visual Capability Verification
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In the first frame, Zinogre is facing the hunter, with its body low to the ground and its forelimbs spread apart. Its fur and 

spikes are glowing with electricity, and sparks are visible around its body. The surrounding area is illuminated by pink coral-

like structures and rocky terrain.

In the second frame, Zinogre's head is slightly raised, and its body appears to be shifting forward. The glowing electricity 

around its body intensifies, with more sparks visible.

In the third frame, Zinogre's right forelimb is raised, and its body is twisting slightly to the left. The electricity around its body 

continues to glow brightly, and its spikes are illuminated.

In the fourth frame, Zinogre is crouched low to the ground, with its body coiled and its head turned slightly to the left. The 

glowing electricity remains prominent, and the sparks around its body are more concentrated.

In the fifth frame, Zinogre's body is arched, and its head is lowered. The electricity around its body is surging, with bright 

flashes visible near its forelimbs.

In the sixth frame, Zinogre is in a similar position, with its body glowing intensely. A bright flash of electricity is visible in 

front of its body, indicating a surge of energy.

Zinogre raises its right claw, swiftly moves it to the left side of its body, and presses it firmly against the ground. Its head lowers 

slightly, as if charging up energy. Then, with sudden force, the right claw sweeps across the ground in a wide arc, generating a 

surge of lightning along its path. Simultaneously, Zinogre jerks its head upward. 



Experimental Setup
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Vanilla: Relies solely on the model’s own visual capability (Vision), without additional knowledge.

Vanilla+: Query uses human-annotated visual descriptions (H-Cap.), without additional knowledge.

Know.: Query uses H-Cap. and directly provides the relevant knowledge paths (Path) from the graph along with 

their corresponding H-Cap.

Perceptive: Query uses H-Cap.; the model retrieves knowledge by itself and provides the graph’s H-Cap.

Unaided-Offline: Relies on its own Vision, generates visual descriptions offline, and retrieves knowledge by itself.

Unaided-Online: Relies on its own Vision, retrieves knowledge by itself, and analyzes visual information online.



Multi-Agents Retriever
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Perceiver: Generates textual descriptions of the input.

For example, under the Unaided-Online setting, using the Top-5 knowledge.

Topic Selection: Selecting the initial nodes for retrieval.

Validation: Assessing the sufficiency of knowledge.

Expansion: Plan the next retrieval node.

Summarizer: Retrieval-augmented.



Experimental Results

2025/10/12 13

The same model serves as all agents, and GPT-4o evaluates whether the answers are consistent (accuracy).

A lack of visual ability can cause the model to give incorrect answers, but the impact of insufficient knowledge is even 

more significant.

Accuracy



Experimental Results
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In plain-text settings, most models tend to exhibit strong retrieval-augmented capabilities.



Experimental Results
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Some models achieve better performance when using online retrieval analysis (vision).



Retrieval-Augmented Example (Unaided-Online)
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Cognition of Action Details

State Recognition



Model Comparison Example (Unaided-Online)
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GPT-4o tends to search in a broader scope.



The Advantages of Online Settings
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Vis.-Off：offline generation

Vis.-On：online generation

Sim: Similarity of text descriptions (GPT-4o)

Knowing what it is doing enables the model to better parse 

visual information.



Ablation Studies
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Most questions will not require retrieving more than five pieces of knowledge.



Prompt Settings
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Perceiver Agent

Validation Agent
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MH-Bench wang@im.sanken.osaka-u.ac.jp

Thanks！
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