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Graph-based Document Structure Analysis
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Towards Structured Understanding of Documents

+ Traditional DLA focuses only on document layout element detection.

+ Not allowed for relation analysis: reading order, hierarchy, and cross-references.

% We models document elements as nodes and spatial/logical relations as graph edges.
% This enables a more human-like and structured understanding of documents.
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Graph-Based Document Structure Analysis

+ Required document layout detection and relation extraction.
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+»Relation types:
d Spatial: Up, Down, Left, Right
[ Logical: Parent, Child, Sequence, Reference

«*Multiple relations can exist between layouts.

% Enables structure analysis tasks, e.g., hierarchical parsing, reference linking.

GraphDoc: Graph-based Document Dataset

< 80K documents, 1.1M layout instances, and 4.13M relation annotations.
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« Relation distribution: 64% Spatial, 36% Logical
+ Long-tail in distribution: Reference are rare but critical.

DRGG: Document Relation Graph Generator

« Plug-and-play Relation Generator <+ Parallel Layout and Relation Extraction
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Results with DRGG on GraphDoc Dataset:

Empirical Evaluation

) DLA gDSA
Backbone Detector Relation Head |- 5 @50:505 | mR,@0.5 | mAP,@0.5 | mAP,@0.75 | mAP, @095
Internlmage RoDLA - 80.5 - - - -
DETR 68.2 7.1 19.8 135 75
Internimage | DOMPEDETR | po . Ours) 734 115 254 11.8 8.5
DINO 79.5 192 252 18.7 145
RoDLA 815 30.7 57.6 56.3 465
ResNet 71.0 13.8 458 17.6 133
ResNeXt 77.9 16.9 403 18.4 13.6
Swin RoDLA i 737 114 26.1 135 79
Internlmage 81.5 30.7 57.6 56.3 46.5
Per-category relation detection results:
Backbone Detector Relation Head | Up | Down | Left | Right | Parent | Child | Sequence | Reference
DETR 324 297 | 89 | 89 | 228 | 188 277 8.9
Deformable DETR 168 | 198 | 99.0 | 11.9 | 129 | 129 20.8 8.9
e A DINO DRGG (Ours) | 33 (188 [ 188 | 119 | 158 | 535 76
RoDLA 49.0 | 49.0 | 99.0 | 99.0 | 455 | 455 56.4 16.8
 ResNet | 151 ] 172 |277] 277 | 69 | 40 17.8 16.8
ResNeXt 236 | 246 | 991 | 991 | 119 | 11.9 337 18.8
Swin oD DRGG (Ours) | 1o 21708 [337 [ 990 | 39 | 38 235 56
Internlmage 49.0 | 49.0 | 99.0 | 99.0 45.5 45.5 56.4 16.8

Qualitative Results:

Ground Truth

Model Prediction




