
Multimodal Fact-Checking: Dataset and Baselines

1 Overview

This project aims to develop a multimodal fact-checking dataset and establish baseline verification methods.
The dataset comprises unlabeled tweets collected systematically by journalists, focusing on potentially hateful
or deceptive content. The study specifically targets misinformation related to immigrants, analyzing both the
tweets and their accompanying images.

2 Research Goals

The primary objectives include dataset curation and classification model development for verifying multimodal
content. The final dataset will undergo human verification to ensure reliability.

.. Un par de gráficos para verlo  
La primera gran entrada de Vox a un 
Parlamento se produjo en 
Andalucía. En las autonómicas 
obtuvieron casi 400.000 votos. ¿Y 
en las europeas de este #26M? 
Perdieron más de 100.000 ..

El Pobo en la provincia de 
#Teruel. En el año 1900 
tenía 497 habitantes. En el 
año 2018 tenía 114 
habitantes. Ha perdido el 
77.06% de sus habitantes. ..

Médicos Sin Fronteras (MSF) 
realizó seis rescates en
distintos puntos del 
Mediterráneo central y salvó a 
400 personas que viajaban en
embarcaciones precarias en
su anhelo por llegar a Europa.

.. sottrarsi alla sorveglianza della 
Guardia Costiera libica e carica la 
merce dei clandestini mandata dalla 
mafia a portare in #Italia. Perché 
l'intero gruppo di @openarms_found 
non viene arrestato? ..

#OpenArmsMafia Solo una 
mente enana puede llamar 
mafia a quiénes salvan 
vidas. #racists 
https://t.co/TJjL8ezQ0Y

Una regidoria d'Animals? 
Què serà el següent? Un gos 
alcalde? ..

¡¡Brutal ataque de los radicales 
independentistas a la sede del PSC en 
Mataró!! https://t.co/aCzX3OBUGv 
#PSOE #RepublicaCatalana #Mataró 
#Barcelona https://t.co/Ipc58oA3xl
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Memes

Reverse Search with Image

Question Chart image 
with DocVQA 
{pix2struct-docvqa-base}
and check if the answers match 
with one from the text

Prompt VLLM {Instruct 
BLIP,LLAVA}  to access if  the 
content is hateful or benign

Question Answers from Text using LLM 

... riesce a sottrarsi alla 
sorveglianza della Guardia Costiera 
libica e carica la merce dei 
clandestini mandata dalla mafia a 
portare in ...

El Pobo en la provincia de #Teruel. En el 
año 1900 tenía 497 habitantes. En el año 
2018 tenía 114 habitantes. Ha perdido el 
77.06% de sus habitantes. ..

• ¿Cuántos habitantes tenía 
El Pobo en 1900? → 497

• ¿Cuántos habitantes tenía 
El Pobo en 2018? → 114

• ¿Cuál fue la pérdida de 
población en porcentaje? → 
77.06%

Una regidoria d'Animals? Què 
serà el següent? Un gos 
alcalde?

Classify tweets using VLLM 
{Instruct BLIP}

Compare Tweet text with evidence 
using  Text Similarity 
{google-bert/bert-base-uncased}

Figure 1: Pipeline for Proposed Work. Modules in Purple have starter code available. Modules in Grey are in
development. Modules in Green will need to be implemented from scratch

3 Tasks and Methodology

The global project integrates several tasks as illustrated in Figure 1 and described below. The master project
can focus on one or several of theses tasks, as it will be defined at the beginning of the project.

3.1 Filtering Task (Primary Objective 1)

We categorize tweet-image pairs into three main categories: Memes, Charts, and Events (including protests,
conflicts, gatherings, and natural disasters). This classification is performed using InstructBLIP.
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3.2 Classification Tasks

3.2.1 Event Classification (Primary Objective 2)

We use reverse image search to find supporting evidence and validate it against tweet text using Hugging Face
Sentence Transformers [1]. Based on the verification results, each event is labeled as True, Fake, or Not
Enough Data.

3.2.2 Chart Classification (Secondary Objective 1)

To verify chart accuracy, we generate structured questions from tweet text with a Large Language Model (LLM)
and analyze the chart using DocVQA models like Pix2Struct-DocVQA [2].

3.2.3 Meme Classification (Primary Objective 3)

We detect hate speech in text-image pairs using CLIP-based embeddings and fine-tuned multimodal large lan-
guage models (MLLMs) such as InstructBLIP [3, 4] . Memes are labeled as Hateful, Benign, or Unsure.

3.3 Ground Truth Generation (Primary Objective 4)

All labeled samples (True/Fake for events and Hateful/Benign for memes) undergo manual verification. The
finalized dataset, consisting of Image, Text, Evidence, and Label, will be publicly released for research
purposes.

4 What You Will Learn

• Multimodal Learning: Understanding how to process and analyze text-image pairs using state-of-the-art
models like InstructBLIP and CLIP-based embeddings.

• Natural Language Processing (NLP): Applying sentence transformers and large language models
(LLMs) to verify textual claims in multimodal fact-checking.

• Computer Vision for Misinformation Detection: Utilizing reverse image search, document visual
question answering (DocVQA), and chart analysis techniques.

• Dataset Curation and Annotation: Learning best practices for collecting, filtering, and manually
verifying multimodal datasets for fact-checking tasks.

• Fine-Tuning and Model Evaluation: Finetuning MLLMs for tasks such as hate speech detection and
misinformation classification.

• AI for Social Good: Understanding real-world challenges in misinformation detection, ethical AI, and
the societal impact of multimodal verification systems.

By the end of the project, participants will have developed a solid foundation in multimodal AI techniques
and gained practical experience in building and evaluating models for fact-checking applications.
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