
by Shrey Mishra, 17th December 2024

Shrey Mishra, Antoine Gauquier, Pierre Senellart

Modular Multimodal Machine Learning 
for Extraction of Theorems and Proofs 
in Long Scientific Documents

1

https://arxiv.org/search/cs?searchtype=author&query=Mishra,+S
https://arxiv.org/search/cs?searchtype=author&query=Gauquier,+A
https://arxiv.org/search/cs?searchtype=author&query=Senellart,+P


Motivation for TheoremKB
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Volume of mathematical papers
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Discovering existing knowledge
Michaël 

(likes to read mathematical papers)

Proves a result on Termination for linear TGDs

Hernich et al. 2012

This other paper existed before

Michael et al. 2019
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Correcting publicised errors

Nilesh et al. 2006

Proof: Dichotomy for 
evaluating conjunctive 
queries

Nilesh et al. 2012

Proof v2: Dichotomy for 
evaluating conjunctive 
queries
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Managing Complex Dependencies


Senellart et al. Theory of 
Computing systems, 2019
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Extraction task
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High level overview of TheoremKB

9



What is Extraction?
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Unimodal backbones
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Font based 
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Vision Based
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Text based
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Multimodal model (raw features)
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Sequential Approach

Block 1

Block 2

Block 3

Block (n - 2)

Block (n - 1)

Block n

… … … … …
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Multi-Head Attention mechanism 
(20 heads)

Layer norm

Feed forward network (1.5x hidden dim.)

Layer norm
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Performance of Sequence model
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Closing remarks

• Our multimodal approach can be adapted to long documents 


• Can make inference on entire pdf in a single forward pass


• Comparable, consistent and computationally efficient


• Unlike many other approaches that rely on an OCR preprocessing to be useful (LayoutLM) ours 
rely on Grobid which is many times faster


• Our approach is Fast (encoder only) and Scalable and applicable in real world (~200k pdfs 
tested)


• Our approach captures cross modality without adding special losses
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