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• International IBM i ISV and IBM business partner located in Antwerp, 
Belgium and Madrid, Spain

• Working with IBM i and its predecessors for more than 40 years
• Applications : CDQuery, CDSecure, CDView, CDLightning, CDReport, 

CDAccount and CDERP 
• Expertise in RPG, SQL, Python, PHP, HTML, Unity, nodejs, linux, …
• Website : www.cdinvest.eu
• Member of CEAC since 2018
• 6 IBM Champions in the company
• What others talk about, we do.  

CD-Invest - Introduction

http://www.cdinvest.eu/


        
              

CD-Invest - Some of our customers
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Building the framework 
for a thriving e-
commerce operation 
with IBM i

Increasing 
Manufacturing Efficiency 
During COVID-19 With 
IBM I and advanced 3D-
configurator

Tracking wine production 
with blockchain on IBM i

JORI Wijnen Van MaeleDeknudt Frames

Meeting the Challenges 
of a Pandemic with IBM i 
in the Cloud

Streamlining Customer 
Support with a Hybrid 
Cloud Application and 
IBM i

Introducing AI and a new 
customer experience in 
the car insurance 
industry on IBM i

Diners Club Spain OptimcoID-Logistics

CD-Invest - IBM i Client Stories
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Providing a comfortable 
seat with IBM i

Modernizing the wood 
industry with IBM i

Making vacations easier 
with IBM i

Cras Woodgroup
 

OrisFibrocit

Moving to IBM i on 
POWER9 in the cloud for 
growth

Upgrading and 
Centralizing on the Cloud 
with IBM i

Digitizing manufacturing 
on IBM i

Stonetales properties WinsolSteffimmo

CD-Invest - IBM i Client Stories
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Empower more small 
businesses to access 
global trade

Adapting IBM i to the 
modern web

Bonehill CSM

CD-Invest - IBM i Client Stories

Read more on on https://www.ibm.com/it-infrastructure/us-
en/resources/power/ibm-i-customer-stories/

https://www.ibm.com/it-infrastructure/us-en/resources/power/ibm-i-customer-stories/
https://www.ibm.com/it-infrastructure/us-en/resources/power/ibm-i-customer-stories/


Introduction







Importance of pictures 

• 3.2 billion pictures are shared online each day

• They contain brands, products, services, ads ...

   Interesting to find out if they are yours.

• 80% of those images don't mention brand or product in the 
accompanying text.

→ Insight missing and what about reading or understanding the 
text ??



But first things first



What is AI ?

Artificial Intelligence (AI) 

= science of making computers do things that require intelligence 
when done by humans.

Above intelligent or Abysmal idiot ?



What is OCR?

• Stands for Optical Character Recognition

• Extracts the text from a given image



What is OCR ?



What is OCR ?

OCR predates electronic computers !!



What is OCR? 

• Invented by Gustav Tauschek

• Tauschek obtained a patent on OCR 
• 1929 in Germany

• 1935 in USA

• Tauschek’s machine 
• Was a mechanical device

• Uses templates, light and photodetector

• When a light was directed towards the templates no light reach 
the photodetector



What is OCR? 



OCR history 

• 1929 – Digit recognition machine

• 1953 – Alphanumeric recognition machine

• 1965 – US mail sorting

• 1965 – British banking system

• 1976 – Kurzweil reading machine

• 1985 – Hardware assisted PC software

• 1988 – Software-only PC software

• 1994-2000 – Industry consolidation 



What is OCR ?

• OCR Subprocesses 
• Preprocessing of the Image
• Text Localization
• Character Segmentation
• Character Recognition
• Post Processing



OCR use cases 

•building license plate readers

•digitizing invoices

• reading container numbers

•digitizing ID cards

•digitizing letters, insurance documents, …



Project Tesseract



Project Tesseract

• History of Tesseract
• Open source OCR engine

• Developed by HP between 1985 and 1995 

• Never used in an HP product

• Rated highly at The Fourth Annual Test of OCR Accuracy in 1995

• In 2005 HP transferred Tesseract to the ISRI and released it as 
open source
• ISRI == Information Science Research Institute

• The development is currently led by Google (since 2006 !)



Project Tesseract 

• Tesseract is an OCR Engine and is NOT a complete OCR 
program
• Originally intended to serve as a component part of other 

programs
• Works from the command line
• Has no GUI
• Integration to many programming languages
• Runs on IBM i





Install Tesseract



Install tesseract

• Install from open source package manager (if needed I can provide 
compile scripts since I’ve given mine to IBM).



How does Tesseract work ?





How does Tesseract work ?
• Tesseract 4.00 includes a new neural network subsystem 

configured as a text line recognizer. 

• It has its origins in OCRopus Python LSTM implementation but 
has been redesigned for Tesseract in C++. The neural network 
system in Tesseract pre-dates TensorFlow. 

• To recognize an image containing a single character, we typically 
use a Convolutional Neural Network (CNN). Text of arbitrary 
length is a sequence of characters, and such problems are 
solved using RNNs and LSTM (Long short-term memory) is a 
popular form of RNN (recurrent neural network).



How does tesseract work ?



How Tesseract Works? (Old way and many 
traditional OCR
1. Adaptive thresholding on the input image

2. Analyze connected components in the binary image

3. Find text lines and words

4. First pass of recognition process 
• Attempts to recognize each word in turn

5. Satisfactory words are passed to adaptive trainer

6. Lessons learned are employed in a second pass
• Used for words not satisfactory recognized

7. Producing the output text



Tesseract 4.0 LSTM



Running Tesseract ?



Running tesseract



Running tesseract



Running Tesseract



Running Tesseract

$ tesseract image_path stdout

To write the output text in a file:

$ tesseract image_path text_result.txt

To specify the language model name, write language shortcut after -l flag, by 
default it takes English language:

$ tesseract image_path text_result.txt -l eng



Running tesseract



Running Tesseract



Running Tesseract

$ tesseract image_path text_result.txt -l eng --psm 6

There is also one more important argument, OCR engine mode (oem). 
Tesseract 4 has two OCR engines — Legacy Tesseract engine and LSTM 
engine. There are four modes of operation chosen using the --oem 
option.

• 0    Legacy engine only.

• 1    Neural nets LSTM engine only.

• 2    Legacy + LSTM engines.

• 3    Default, based on what is available.



Running Tesseract

• Beware of memory / CPU limitations using LSTM ! It is CPU intensive.

• In addition, LSTM networks have pre-trained models that can be used 
in OCR enhancement. You can also adapt these models to the specific 
requirements of OCR with little effort.

• In practice, LSTM networks are mainly used to recognize handwritten 
texts and old documents with high accuracy - where OCR algorithms 
have problems.



Running Tesseract – supported files

• JPG

• PNG

• GIF

• PNM

• TIFF

• Unfortunately, Tesseract engine can’t read PDF file.  (Use ghostscript 
or imagemagick to convert PDF to images).



Running Tesseract - Programming Language 
Package
• Gosseract (Golang)

• Tess4J (Java)

• RTesseract (Ruby)

• PyTesseract (Python)

• Tesseract.js (Javascript)

• Thiagoalessio TesseractOCR (PHP)

• etc…



Running Tesseract - Tesseract hOCR output format

• either text (txt) or hOCR, an html-format with embedded 
segmentation info

• bounding box: x0y0 x1y1

• <span class='ocrx_word' id='word_1_33' title='bbox 1584 1199 1997 
1284; \

•     x_wconf 87' lang='deu-frak' dir='ltr'>Verhältnisse.</span>

• hOCR has word tokens (separated by white space) as smallest unit

• Ben Kiessling (Nidaba project), Kay Würzner have achieved character 
xml output



Running Tesseract



Running Tesseract – tsv ouput 



Tesseract Training

•enable recognition of a new "language"

•rather, what is trained are glyph shapes:
• new alphabet (Latin, Cyrillic, Greek etc.)
• new typeface (Antiqua, Fraktur)
• new font (special instance of a typeface, e.g. 12 pt 

Caslon italic)

•optionally add language data (wordlists)



Tesseract Training

• training data are in files of the form LANG.traineddata

• glyph shape training data and language support data (wordlists) are 
tied up in the same file

• language data can be exchanged without retraining (better and larger 
wordlists)



Tesseract accuracy

  268702   Characters

    5954   Errors

   97.78%  Accuracy

  Errors   Marked   Correct-Generated

     372        0   {}-{-}

     246        0   {ü}-{ii}

     228        0   {}-{ }

     215        0   {I}-{J}

     211        0   {v}-{V}

     208        0   {}-{<\n>}

     175        0   {u}-{n}

     140        0   {n}-{u}

     136        0   {c}-{e}

  



Tesseract guidelines 

• Tesseract performs well when document images follow the next 
guidelines:

•Clean segmentation of the foreground text from 
background

•Horizontally aligned and scaled appropriately

•High-quality image without blurriness and noise



Tesseract guidelines 

• The latest release of Tesseract 4.0 supports deep learning based OCR 
that is significantly more accurate. The OCR engine itself is built on a 
Long Short-Term Memory (LSTM) network, a kind of Recurrent Neural 
Network (RNN).

• Tesseract is perfect for scanning clean documents and comes with 
pretty high accuracy and font variability since its training was 
comprehensive. I would say that Tesseract is a go-to tool if your task is 
scanning of books, documents and printed text on a clean white 
background.



Application examples using 
Tesseract ?



Tesseract examples

• Healthcare industry

As a rule, hospitals and doctors' offices keep medical records in written form. In large 
quantities, these are therefore difficult to search. Tesseract can digitize these records, 
organize them - and thus make them easily searchable. Doctors and nurses can thus 
automatically analyze large volumes of medical records and extract important information. 
This leads to more efficient diagnosis and treatment of patients.

• Finance

Financial documents such as bank statements, Invoices and tax returns are still often 
created in writing. Searching these is therefore time-consuming. Tesseract can index and 
categorize these documents quickly and automatically. Banks can thus automatically read 
in checks, for example, and thus significantly reduce the manual workload.



Tesseract examples

• Logistics
In the logistics industry, it is important to be able to quickly access 
information such as package numbers, inventory figures and shipping 
addresses. Tesseract enables automatic recognition of product labels and 
Barcodes. This leads to faster and more accurate recording of inventories. In 
this way, companies in logistics can increase their efficiency and avoid 
bottlenecks in inventory management.

• Mobile applications
Tesseract can be embedded as a component in mobile apps to recognize text 
within images on mobile devices. This is particularly useful for applications 
such as translation and text recognition apps.



























Recognize text



Recognize tekst - Watson



Recognize tekst – Tesseract



Mayan EDMS



Mayan EDMS



Mayan Full Text Search



Tesseract best practices

• Provide input file with high quality
If possible, provide the software with a high quality input file. Poor image or 
document quality may prevent Tesseract from recognizing the text correctly. 
This is also true when processing documents with complex structures. 
Tesseract has problems recognizing complex structures such as tables and 
mixed text-image documents.

• Perform preprocessing
Perform appropriate preprocessing of the image data, such as contrast 
adjustment, noise reduction, and sharpening, to improve Tesseract's text 
recognition performance.



Tesseract best practices

• Define Region of Interest (ROI)

Define a region of interest around the relevant text area to increase 
recognition accuracy and reduce processing time.

• Make language selection

Make sure that the language setting of Tesseract matches the detected 
language in the image for best results.



Tesseract best practices

• Perform model training

If needed, you can improve Tesseract OCR by training a custom model 
for specific text types or fonts. This enables more accurate text 
recognition in specific scenarios.

• Perform validation and error correction

Review and correct recognized text results. Use validation tools and 
implementations for automatic error correction to improve the quality 
of recognized texts.



Tesseract resources

• The official documentation for Tesseract 

•https://tesseract-ocr.github.io/

•https://github.com/invoice-
x/invoice2data

•https://regex101.com/

https://tesseract-ocr.github.io/
https://github.com/invoice-x/invoice2data
https://github.com/invoice-x/invoice2data


Conclusion



Conclusion

After having fun with Tesseract OCR, I can say that the engine is 
amazing!! Here the list of interesting point from Tesseract in my 
opinion:

• Cost efficient -  no expensive licenses

• Open Source.

• Easy to use.

• Good extract result.

• Support multi language (Latin & Non-Latin).
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