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Motivation: Existing Benchmarks Miss MKG Retrieval
Existing literature / benchmark families

Key gap: No benchmark systematically 
evaluates both retrieval and generation in 
multimodal KG-RAG, where queries and 
evidence can involve text, images, and 
graph relations.



Why Do We Need MKG-RAG-BENCH
● Naive MKG retrieval can underperform RAG-free generation.

○ Task-critical knowledge may be missing from the MKG.
○ Irrelevant retrieved triplets can inject noise into the MLLM input.

=> This motivates an aligned benchmark connecting KG, retrieval targets, and 
downstream evaluation.



What We Built: MKG-RAG-Bench

Dataset recipe
(1) Curate high-utility MKG triplets                                
(2) mask relation/tail                                                 
(3) synthesize text-only or image-grounded questions
(4) use original triplet as retrieval positive.

Two Domains
(1) General: MarKG 
(2) Medical: MedMKG

Examples
(1) (penicillin, [Mask], bacterial infection) corresponds “What 

is the relationship between penicillin and bacterial 
infection?”

(2) (Eiffel Tower, located_in, [Mask]) corresponds  “Which 
city is the landmark in the image located in?”



Benchmark Statistic

Retrieval

Rank the correct KG triplet among text-only and 
multimodal candidates.

Metrics: NDCG@K, Precision@K, Recall@K

Evaluation settings

Generation

Answer open-ended text or visual questions using the 
retrieved evidence.

Metrics: EM, F1, Contains@1, BLEU-1

Five modality settings cover all/text-only/multimodal queries and triplets.



Key Findings from Experiments

Takeaway: MKG-RAG needs graph-aware, domain-sensitive multimodal retrieval and clearer triplet evidence integration.



Thanks!
https://psudslab.github.io/index.html
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