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Challenge and Solutions for PDF Table Extraction
• Core table area manual selection or auto detection (by PDFminer.six)
• Column auto separation (by Tabula)
• Multi-level groupings auto restored to multiple columns (by Fpc-DBSCAN)
• Paragraphs/Pages concatenation
• Broken lines smart integration into one line

Benefits from Open-Source Tools
• Tabula - column separation
• Pdftools - text extractions
• PDFminer.six - word extractions with coordinates
• Fpc-DBSCAN - ML algorithm to normalize positions for rows/columns/lines
• Rshiny - UI/UX
Use Cases
• Side-by-side table generation – table extraction/join/management
• Output table to slides creation
• TLF auto generation
• Output consistency check and quality check
• Document digitization

The R Shiny App

PP30

Problem Statement

Option A: Manual copy & paste cannot keep the right structure, thus need human adjustment and verification. 
Really hard for multi-level groupings and multi-page reports.

Output Table Analysis 

Option B: Ad-hoc programming to parse the file by rtf/xml language, can cover standard table only.

Option C: Reproduce the output via SAS/R programming, need the source data and support from programming 
team. Really hard for legacy studies.

Solution by PDF Table Extractor

File type/table layout varies across different TAs/vendors, how to convert into machine-readable 
structured data for analysis?

Step 1: .rtf/.doc/.docx/.lst/.txt    ->    .pdf

Statistical tables are a core part of the Clinical Study Report (CSR) and are usually saved in PDF format for 
submission. However, extracting the data for further manipulation often cannot be achieved by just copy-
and-pasting data out of the PDF files because the table structure is designed for human comprehension 
only and is not easily recognized by machine. In this poster we introduce a R Shiny App to automatically 
detect table area and structure, and extract data into a CSV or Excel file from multiple-page PDF files, 
utilizing open-source R packages and machine learning algorithms. Nested rows and columns can be well 
recognized. This approach also works for RTF or text files without ruling lines to differentiate one cell from 
another in the tables. The converted structured data can be used for a variety of automated tasks such as 
QC, data integration, and new report generation through content re-use.

Introduction

Summary

Step 2: data extraction from pdf

General Solution for Output Table Analysis
• Different file types converted to PDF – analysis based on positions, instead of formatting

• Smart table layout analysis by machine learning
• Table content extraction with 100% accuracy (no OCR involved)
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