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PP-StructureV2: A Stronger Document Analysis System

Chenxia Li, Ruoyu Guo, Jun Zhou, Mengtao An,
Yuning Du, Lingfeng Zhu, Yi Liu, Xiaoguang Hu, Dianhai Yu

Baidu I
{lichenxia, zhulingfe

Abstract

A large amount of document data exists in unstructured form
such as raw images without any text information. Design-
ing a practical document image analysis system is a mean-
ingful but challenging task. In previous work, we proposed
an intelligent document analysis system PP-Structure. In or-
der to further upgrade the function and performance of PP-
Structure, we propose PP-StructureV?2 in this work, which
contains two subsystems: Layout Information Extraction and
Key Information Extraction. Firstly, we integrate Image Di-
rection Correction module and Layout Restoration module to
enhance the functionality of the system. Secondly, 8 practi-
cal strategies are utilized in PP-StructureV2 for better perfor-
‘mance. For Layout Analysis model, we introduce ultra light-
weight detector PP-PicoDet and knowledge distillation algo-
rithm FGD for model lightweighting, which increased the
inference speed by 11 times with comparable mAP. For Ta-
ble Recognition model, we utilize PP-LCNet, CSP-PAN and
SLAHead to optimize the backbone module, feature fusion
‘module and decoding module, respectively, which improved
the table structure accuracy by 6% with comparable infer-
ence speed. For Key Information Extraction model, we intro-
duce VI-LayoutXLM which is a visual-feature independent
LayoutXLM architecture, TB-YX sorting algorithm and U-
DML knowledge distillation algorithm, which brought 2.8%
and 9.1% improvement respectively on the Hmean of Seman-
tic Entity Recognition and Relation Extraction tasks. All the
above mentioned models and code are open-sourced in the
GitHub repository PaddleOCR '.

nc.
ng} @baidu.com

Document Layout Analysis can be regarded as an ob-
ject detection task for document images in essence. The
basic units such as titles, paragraphs, tables, and illustra-
tions in the document are the objects needed to be de-
tected and i yout-p: Shen et al. 2021) is
a unified toolkit for Deep Learning Based Document Im-
age Analysis. VSR(Zhang et al. 2021) is proposed for lay-
out analysis, which comes to state-of-the-art on PubLayNet
dataset(Zhong, Tang, and Yepes 2019). In PP-Structure, we
use PP-YOLOv2(Huang et al. 2021) to complete the layout
analysis task, which is real-time on GPU devices. However,
currently proposed models are not CPU-friendly and thus
not conducive to deployment on CPUs or mobile devices.

Table Recognition is used to convert table images into ed-
itable Excel format files. The diversity of tables in document
images, such as various rowspans and colspans and different
text types, makes table recognition a hard task in document
understanding. There are many table recognition methods,
such as traditional algorithms based on heuristic rules and
recently developed methods based on deep learning. Among
them, the end-to-end method has received extensive atten-
tion due to the simplicity of the pipeline, which represent
the table in HTML format and adopt Seq2Seq(Sutskever,
Vinyals, and Le 2014) to predict the table structure, such as
TableRec-RARE(Du et al. 2021b) in PP-Structure powered
by PaddlePaddle(Ma et al. 2019). In TableMaster(Ye et al.
2021), transformer is used as the decoder, which achieves
high accuracy, but brings huge computation cost.
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Figure 1: Framework of the proposed PP-StructureV2. It contains two subsystems: layout information extraction and key

information extraction.

Chenxia Li, et al., PP-structurev2: A stronger document analysis system. arxiv, 2022.
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Qwen2-VL: Enhancing Vision-Language Model’s Perception
of the World at Any Resolution

Peng Wang* ShuaiBai* Sinan Tan* Shijie Wang* Zhihao Fan* Jinze Bai*!
Keqin Chen  Xuejing Liu Jialin Wang Wenbin Ge YangFan Kai Dang Mengfei Du
Xuancheng Ren  RuiMen Dayiheng Liu Chang Zhou Jingren Zhou Junyang Lin'
QwenTeam Alibaba Group

Abstract

We present the Qen2-VL Series, an advanced upgrade of the previous Qen-VL models
that redefines th lution approach in visual processing.
Qwen2-VL introduces the Naive Dynamic Resolution mechanism, which enables the
model to dynamically process images of varying resolutions into different numbers of
visual tokens. This approach allows the model to generate more efficient and accurate
visual representations, closely aligning with human perceptual processes. The model also

integrates Multi Rotary Position ing (M-RoPE), facilitating the effective
fusion of posmonal information across text, images, and videos. We employ a unified
paradigm for d vide the model’s visual p

capabilities. To explore the potential of large multimodal models, Quwen2-VL investigates
the scaling laws for large vision-language models (LVLMs). By scaling both the model
size-with versions at 2B, 8B, and 72B parameters-and the amount of training data, the
Qwen2-VL Series achieves highly competitive performance. Notably, the Qwen2-VL-72B
model achieves results comparable to leading models such as GPT-4o and Claude3.5-
Sonnet across various multimodal benchmarks, outperforming other generalist models.
Code is available at https://github.com/QvenLM/Quen2-VL.

1 Introduction

In the realm of artificial intelligence, Large Vision-Language Models (LVLMs) represent a significant leap
forward, building upon the strong textual processing capabilities of traditional large language models. These
advanced models now encompass the ability to interpret and analyze a broader spectrum of data, including

images, audio, and video. This of has LVLMs into indisp tools for
tackling a variety of real-world challenges Recognized for their unique capacity to condense extensive and
intricate k ledge into i i LVLMs are paving the way for more comprehensive

cognitive systems. By integrating diverse data forms, LVLMs aim to more closely mimic the nuanced ways in
‘which humans perceive and interact with their environment. This allows these models to provide a more
accurate representation of how we engage with and perceive our environment

General Chat Video Understanding

Grounding MWR

Long Documeni Undersfcndlng
, \y; Qwen2-VL____
Live Chat —

Math & Code

— Beyond

Formula Recognition

Function Calling Ul Inferaction

Figure 1: Qwen2-VL capabilities: Multilingual image text understanding, code/math reasoning, video
analysis, live chat, agent potential, and more. See Appendix for details.

Peng Wnagq, et al.. Qwen2-VL: Enhancing Vision-Language Model’s Perception of the

World at Any Resolution, arxiv, 2024 14
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