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 Multimodal document layout analysis frameworks

Background

 NLP-based framework

Components 

generation:

(e.g. PDF parsing)

Relation Module:

Sequence labeling
Image+Text

Feature Extraction:

vision + semantics

Limitations:

• Insufficient capabilities in layout modeling

Text           Figure Caption
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 Multimodal document layout analysis frameworks

Background

Components 

generation:

(e.g. Mask RCNN)Image+Text

Feature Extraction:

CNN

C

vision

Text 

embedding

maps

 CV-based framework

Limitations:

• Limited semantics

• Simple and heuristic modality fusion strategy

• Lack of relation modeling between components
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 Multimodal document layout analysis frameworks

Background

 VSR (Vision, Semantics and Relations)

Components 

generation:

(e.g. Mask RCNN)

Components 

generation:

(e.g. PDF parsing)

Relation Module:

GNN

Relation Module:

GNN

Image+Text

Feature Extraction:

CNN

A

vision

Text 

embedding

maps

CNN

NLP-

based

CV-

based

Advantages:

• Semantics at multiple granularities (Character & Sentence)

• Two-stream network and adaptive aggregation module to exploit vision and semantics effectively

• A GNN-based relation module to support relation modeling in both NLP- and CV-based methods
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Visual Stream
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 Two-stream ConvNets

Visual Stream

Semantic Stream

CharGrid SentGrid

Image

S2 S3 S4

V2
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V4

Visual Stream

Semantic Stream

CharGrid SentGrid

Image

S2 S3 S4

V2
V3

V4

input (document image): 𝑉0 = 𝑥 ∈ 𝑅𝐻×𝑊×3

output (multi-scale visual features): 

𝑉2, 𝑉3, 𝑉4 𝑉𝑖 ∈ 𝑅
𝐻

2𝑖
×
𝑊

2𝑖
×𝐶𝑖

𝑉

input (text embedding maps):

𝑆0 = 𝐿𝑎𝑦𝑒𝑟𝑁𝑜𝑟𝑚 𝐶ℎ𝑎𝑟𝑔𝑟𝑖𝑑 + 𝑆𝑒𝑛𝑡𝑔𝑟𝑖𝑑 ∈ 𝑅𝐻×𝑊×𝐶0
𝑆

output (multi-scale semantic features): 

𝑆2, 𝑆3, 𝑆4 𝑆𝑖 ∈ 𝑅
𝐻

2𝑖
×
𝑊

2𝑖
×𝐶𝑖

𝑉

character

granularity

sentence

granularity
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 Multi-scale Adaptive Aggregation

Multi-scale Adaptive 

Aggregation Module

FM2

FM3
FM4

FMi

[Vi,Si]

AMi

𝑉2, 𝑉3, 𝑉4 𝑉𝑖 ∈ 𝑅
𝐻

2𝑖
×
𝑊

2𝑖
×𝐶𝑖

𝑉

𝑆2, 𝑆3, 𝑆4 𝑆𝑖 ∈ 𝑅
𝐻

2𝑖
×
𝑊

2𝑖
×𝐶𝑖

𝑉

𝐹𝑀2, 𝐹𝑀3, 𝐹𝑀4

[·]: concatenation

g : convolutional layer

h : activation function

𝐹𝑀2, 𝐹𝑀3, 𝐹𝑀4

FPN
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 Relation Module

Nodes:

position embeddings:

self-attention Updated Nodes:

visual features:

node features: probabilities:

regression

coordinates:
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 Datasets

Dataset
Num of 

Samples
Metric Classes Support tasks

Article Regions 822 mAP

Title, Authors, Abstract, Body, 

Figure, Figure Caption, Table, 

Table Caption, References CV-based method

PubLayNet 360K
AP@IOU 0.5-

0.95
Text, Title, List, Figure, Table

DocBank 500K
F1-score

mAP

Abstract, Author, Caption, 

Equation, Figure, Footer, List, 

Paragraph, Reference, Section, 

Table, Title

CV-based method

+

NLP-based method
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 SOTA results

 Article Regions
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 SOTA results

 PubLayNet
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 SOTA results

 DocBank

NLP-based:

CV-based:
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 Ablation results

 Effects of multi-granularity semantic features
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 Ablation results

 Effects of two-stream network with adaptive aggregation
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 Ablation results

 Effects of relation module



https://davar-lab.github.io/index.html




