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The Full Picture



What we are working on

The goal is to retrieve external knowledge 
from a multimedia database and augment the 
generation of the multimodal LLM.

Who is involved? UNIMORE, UNITN, ISTI-CNR



The first Italian Multimodal Language Model, endowed with retrieval capabilities

• Retrieves and exploits multimodal knowledge from an external source

• Embeds input images via an MLP-based adapter

• Fine-tuned for Italian on translated visual conversation datasets

• It is basis for a family of models supporting more tasks.

• Publicly available soon!

Proudly trained on the Leonardo Supercomputer thanks to  
an ISCRA-B grant.

MORE - Multimodal Retrieval Augmented Vision-and-Language Model



MORE - Multimodal Retrieval Augmented Vision-and-Language Model



Augmenting Multimodal LLMs with World-Specific Knowledge 

What are we doing now?

• Extending MORE to incorporate world-specific knowledge
(e.g. extracted from Wikipedia).

• We design a new model that integrates knowledge 
retrieved from an external knowledge base of documents 
through a hierarchical retrieval pipeline.

NotationImage + Question

The closest parent taxonomy of this bird is the 
parrot.

What is the closest 

parent taxonomy of 
this bird?

Standard MLLMs

Image + Question + Retrieved Passages

Opisthocomidae

MLLMs with RAG (Ours)
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Augmenting Multimodal LLMs with World-Specific Knowledge 

When was this 

piece of sporting 

equipment 

invented?<IMAGE>

Multimodal LLM

Adapter

Visual 

Encoder

• The visual encoder is employed to provide the MLLM with visual context and as a query to retrieve from an 
external knowledge base.
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Augmenting Multimodal LLMs with World-Specific Knowledge 

Entity: Q358813
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Augmenting Multimodal LLMs with World-Specific Knowledge 

Entity: Q358813

When was this 

piece of sporting 

equipment 

invented?<IMAGE>

Multimodal LLM

A surfboard is a narrow plank 

used in surfing. Surfboards are…

The Ochroma wood's surfboard 

history originates Hawaii, in 1926..

In the late 1960s Gordon Clark 

found the formulation for foam..
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Visual 

Encoder

• A hierarchical retrieval module is designed to first find the relevant document, using a similarity score 
between the CLIP-based embeddings extracted from the input image and the Wikipedia page title.
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Augmenting Multimodal LLMs with World-Specific Knowledge 

Entity: Q358813
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• Then, the most relevant passages are retrieved inside the document computing similarities between 
Contriever-based textual embeddings extracted from each passage and the given question.
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• The retrieved passages are given as input to the multimodal LLM as additional input context, allowing the 
model to generate more specific answers.

Augmenting Multimodal LLMs with World-Specific Knowledge 

Entity: Q358813
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• Collection of a new benchmark for the task focusing on the Italian cultural heritage.

Augmenting Multimodal LLMs with World-Specific Knowledge  

What’s next?

• Effective retrieval strategies are needed to improve the results 
of CLIP-based models, which perform poorly in retrieving the 
most relevant document related to a given image.

• Integration of self-reflection techniques inside the LLM to

• decide when performing retrieval;

• verify whether the retrieved knowledge is relevant or not to the 
given question.

When was this building 

constructed?

Standard MLLMs (e.g. LLaVA):

  1970 ✗

MLLMs with RAG (Ours):

   1927 ✓

Who designed this building?

Standard MLLMs (e.g. LLaVA):

   Architect ✗

MLLMs with RAG (Ours):

   James of Saint George ✓

→ on-going collaboration with Franco Cosimo Panini to investigate the use of data from 

the Mirabilia Italiae collection.



Want to Know More about Multimodal LLMs?

Check out our survey on the topic, recently accepted at ACL 
2024 (Findings):

• Revises the prevalent choices for vision encoders and 
adapter modules that equip LLMs with cross-modal 
capabilities, and gives an overview of the training process 
and data used.

• Explores the range of tasks addressed by MLLMs, including 
visual grounding and image generation and editing.

• Offers a comparative perspective on the performance and 
hardware requirements of existing MLLMs.

D. Caffagni, F. Cocchi, L. Barsellotti, N. Moratelli, S. Sarto, L. Baraldi, L. Baraldi, M. Cornia, R. Cucchiara “The Revolution of Multimodal Large Language Models: A Survey”
ACL, 2024 (Findings)



Thank you!

Marcella CorniaLorenzo Baraldi Rita Cucchiara
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