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Overview of the problem - Automation example
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Overview of the problem - Text extraction phases

OCR definition

Optical character recognition (OCR) is the electronic conversion
of pixel-based text data (i.e. a captured image) comprising
typed, handwritten or printed text into machine-encoded text.

Paper 
document

Scan to 
image OCR

Extract 
information  
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Problem description

Informal problem description

The principal aim in this research project is to design, develop
and demonstrate the practical workability of a generic
framework

that introduces machine intelligence to the
digitalisation of document images in order to improve OCR
performance.

Available data:

Previously captured document images
Corresponding annotations (i.e. manually captured
information)

Tools and methods utilised in framework:

Supervised learning paradigm
Pretrained convolutional neural networks
Pretrained OCR software
Common document image enhancement techniques
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Proposed framework

The framework should facilitate:

1 The preparation of previously annotated data and its
document images for analysis,

2 the engineering and labelling of various unique
enhancement procedures,

3 the prediction of the best enhancement procedure for
each unique unseen document image,

4 as well as the implementation and analysis of the
predictions.
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Proposed framework - Subcomponents
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Proposed framework - Modules
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Real-world case study - Industry partner data

2 000 PDFs of scanned client payslips

CSV with true values captured by branch consultant:
2 000 rows of client information
11 columns of captured features (i.e. Ground truth)
comprising client name, net pay, total pay, and occupation.
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Real-world case study - Configure subcomponent
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Real-world case study - Configure subcomponent
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Real-world case study - Configure subcomponent
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Real-world case study - Configure subcomponent
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Real-world case study - Configure subcomponent
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Real-world case study - Labelling subcomponent
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Real-world case study - Labelling subcomponent
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Real-world case study - Labelling subcomponent
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Real-world case study - Modelling subcomponent
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Real-world case study - Modelling subcomponent
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Real-world case study - Modelling subcomponent
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Real-world case study - Modelling subcomponent
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Real-world case study - Modelling subcomponent

0 10 20 30 40 50

0.50

0.52

0.54

0.56

0.58

0.60

0.62

0.64
Validation
Train

A
U
C

Epoch

SAMS Conference — December 7, 2022 Document image enhancement 15/20



Real-world case study - Modelling subcomponent
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Real-world case study - Analysis subcomponent
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Real-world case study - Analysis subcomponent

Test set category Average OCR accuracy

Base 0.7382
Framework 0.7444

SAMS Conference — December 7, 2022 Document image enhancement 16/20



Real-world case study - Analysis subcomponent

SAMS Conference — December 7, 2022 Document image enhancement 16/20



Real-world case study - Analysis subcomponent

SAMS Conference — December 7, 2022 Document image enhancement 16/20



Real-world case study - Analysis subcomponent

SAMS Conference — December 7, 2022 Document image enhancement 16/20



Real-world case study - Analysis subcomponent

SAMS Conference — December 7, 2022 Document image enhancement 16/20



Case study 2 - Data provided by ICDAR

1 000 PDFs of scanned restaurant receipts

CSV with true values captured by annotators:

1 000 rows of client information
4 columns of captured features (i.e. Ground truth)
comprising company name, date, address, and receipt total.
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Case study 2 - Receipt results
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Case study 2 - Receipt results
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Case study 2 - Receipt results

Test set category Average OCR accuracy

Base 0.7720
Framework 0.7827
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Future work

Possible follow-up work on the contributions of this
research project:

1 Consider the inclusion of a confidence score for the OCR
evaluation metric,

2 investigate which pre-trained convolutional base filters are
most important for extracting the intrinsic patterns within
the provided data sets,

3 applying the framework to document images with
handwritten characters.
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