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Figure 1: Overview of the ADOPD dataset showcasing densely annotated images of various docu-
ment types and layouts. Each column presents the original image alongside visual entity masks and
annotations of text bounding boxes, organized from top to bottom.

ABSTRACT

Research in document image understanding is hindered by limited high-quality
document data. To address this, we introduce ADOPD, a comprehensive dataset
for document page decomposition. ADOPD stands out with its data-driven ap-
proach for document taxonomy discovery during data collection, complemented by
dense annotations. Our approach integrates large-scale pretrained models with a
human-in-the-loop process to guarantee diversity and balance in the resulting data
collection. Leveraging our data-driven document taxonomy, we collect and densely
annotate document images, addressing four document image understanding tasks:
Doc2Mask, Doc2Box, Doc2Tag, and Doc2Seq. Specifically, for each image, the
annotations include human-labeled entity masks, text bounding boxes, as well as
automatically generated tags and captions that have been manually cleaned. We
conduct comprehensive experimental analyses to validate our data and assess the
four tasks using various models. We envision ADOPD as a foundational dataset
with the potential to drive future research in document understandinéﬂ

1 INTRODUCTION

Document understanding has been invigorated by the introduction of large-scale document datasets
(Zhong et al.,2019; Mondal et al.|[2020; /Cheng et al.,|2023)), supporting a variety of document-related
tasks (Mathew et al.,[2021; Mathur et al.,2023). However, document datasets still fall short compared
to data resources in more established fields (Gu et al., 2018)), in which advances have been so great
that models and solutions can be incorporated in real-world applications. A case in point is the field
of image decomposition, where progress was fueled by datasets like MSCOCO (Lin et al., [2014)
and Pascal VOC (Everingham et al.}|[2010). Building a document page decomposition dataset of
comparable quality is essential to advance document understanding research.
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We construcADOPD by addressing two important questiori$) How do we gather document data,

and what types of documents should be included in the datdsdte 1 compareADOPD with

earlier datasets for document layout analysis (Mondal et al., 2020; Smock et al., 2022; Landeghem
et al., 2023; Saad et al., 20%6)Most datasets are sourced from PDFs, with limited document
types. Models trained on such homogeneous data are unlikely to perform well on different types of
documents, so a top prority when collecting OP D is to maximize the diversity of documents types

init. (2) What elements should be annotated in document images for page decompditoom?ents,

with their varied forms, can be interpreted differently based on an individual's background. Document
understanding encompasses intricacies such as visuals, text, and layout. For instance, a poster with a
form may visually seem like a form, yet its text could classify it as a science or education book. The
complex nature of document data poses challenges in hierarchically structuring it, a critical aspect
for successful vision datasets like ImageNet and MSCOCO. Meanwhile, accurately describing the
content of documents is highly valuable, but it is also more challenging than natural image captioning.

We explore the fundamental questiddow

can we obtain a reasonable taxonomy of doc-

ument types Pre-de ning a xed taxonomy

solely based on human knowledge is not prac-

tical. Instead we assume an open taxonomy

and make use of a data-driven taxonomy dis-

covery method, gradually assembling the tax-

onomy through large-scale data exploration.

Relying solely on manual annotation of doc-

ument types, which requires reading and un-

derstanding the document content, is also not

practical. Therefore, we leverage the powerful

zero-shot capabilities of large pretrained mogigure 2: ADOPD page decomposition illustration.

els such as CLIP (Radford et al., 2021) and

Large Language Models (LLMSs) (Floridi & Chiriatti, 2020) to assist in data selection and analysis.
We couple the language model with methods for out-of-distribution (OOD) detection (Gu et al., 2023)
for outlier data selection, complemented by a human-in-the-loop (HITL) approach to achieve data
diversity. Each ingredient in our proposed approach—LLM, OOD and HITL—is imperfect, but
together they support the selection and annotation of diverse data at scale, within a reasonable budget.

Fig. 1 illustrates the diverse document types Table 1: Comparison of document datasets.
in ADOPD, comprising visually and textually

rich documents, posing an annotation chalIengEZ‘:)‘T_S;;Net ;gi‘; ;‘SZOEK ’;223 ((Tyg’e) Catepg‘(’g
despite its advantage. For visually rich docCts;cgan. 2020 500K | Bbox () X6
ments like posters and diagrams, entity maskgmar-13x 2020| 13Kk | Bbox @ ) T (D)
capture relationships between visual eIement@chayNet 2022 | 80.9k | Bbox ¢ ) P (6)
effectively. Conversely, for text-rich documentsM_Poc 2023| 9.1k Egloxgng ) Pi_()
such as letters and articles, text bounding boxes v

: . ADOPD (Ours) | 2024 | 120k | 1BPOXE ) 15 1000
are more suitable for marking key textual ele* urs. Caption @€ +2 )
ments. To accomodate both types, we segment TagE+2 )

each document into entity masks and text regions, and provide two types of descriptive labels for each
document image. Fig. 2 showcases the four document page tasks: entity segmetat&ividsh,
text detection (Doc2Box), tagging (Doc2Tag), and captioning (Doc2Seq).

In sum,ADOPD s a large-scale diverse document page decomposition and understanding dataset,
designed to support future research in document domain. In this paper, we:

» presenfADOPD, comprehensive dataset for document page decomposition, encompassing four
distinct tasks: Doc2Mask, Doc2Box, Doc2Seq, and Doc2Tag.

 propose a data-driven approach for constructing document taxonomies during data collection and
safeguard the ADOPD through outlier detection and human-in-the-loop.

» conduct extensive experiments and analysisA@OPD, demonstrating its effectiveness and
generalization capabilities for document understanding research.

2The symbol indicates automatic annotatiofds, represents human annotations, @&dsigni es LLM
assistanceR indicates that the document source is a digital PDF, whiléndicates document images.
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