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5. Page Layout Analysis
Finding text regions on pages from 
books, magazines, and newspapers.

Ray Smith, Google Inc.
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Background
● Historically Tesseract had no page layout analysis, but did have 

text-line finding, assuming a single column of text.
● Cube relies on Tesseract's page-layout/line finding.
● Tesseract's existing text-line finding is also weak wrt diacritics, 

especially for Arabic and Thai.
● Past methods tend to be:

○ (Bottom-up) Insufficiently aware of page-layout rules or
○ (Top-down) Insufficiently general.
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Past Methods: Bottom-Up
● Analyze groups of pixels or connected components to classify 

into text/image/graphic/blank/line.
● Spread/smear/anneal groups of pixels by some neighborhood 

voting scheme, morphology or voronoi/graph algorithms.
● Find connected components of labels to group pixels into typed 

regions.
● Box-up regions into rectangles where possible.
● Morphological approach is very similar.
● Hard to include knowledge like "Columns should usually be the 

same size."



Tesseract Blends Old and New OCR Technology - DAS2016 Tutorial - Santorini - Greece

Past Methods: Top Down
● Often starts with a (possibly pre-trained) model of layout, eg 2-

column journal page.
● Attempts to cut the image into the required parts, either with 

recursive vertical/horizontal cuts, or finding rectangles of 
whitespace.

● Methods usually fail on non-rectangular regions.
● Methods can often only deal with pages that fit the model.
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New Method: Hybrid

Bottom-Up-Style
Pixel labelling

Column Finding
via Tab-Stops

 Find Cross-Column 
and Non-rectangular

Regions
Image Line-Spacing

Model
Regions/
Text Lines
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Image-Level Page Layout Analysis

    Input Image     Detected Lines          Detected Images

Orginal image from the Prima Layout anaylsis dataset: http://dataset.primaresearch.org
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Connected Component Analysis

Text Components   Candidate Tab-Stop     Detected Tab
                                      Components            Segments
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Writing direction detection: Got Japanese?

Detect Local writing

direction and do tab

finding again...

By English: Asahi Shimbun 日本語 : 朝日新聞  [Public domain], via Wikimedia Commons
https://commons.wikimedia.org/wiki/File%3AAsahi_Shimbun_newspaper_clipping_(13_July_1959_issue).jpg
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Column Finding
Connected Tabs          Validated Tab      Candidate Column 
                                       Segments                Partitions
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Block Finding

        Detected              Typed Column             Detected 
        Columns                  Partitions                    Blocks
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Thanks for Listening!

Questions?


