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1 Introduction

1.1 What is Document Understanding?

UiPath Document Understanding utilizes RPA and Al to process the documents automatically. It
enables intelligent document processing within automation workflows, thus allowing the
automation of complex and cognitive processes.

RPA

Al Capability
(To Extract {To process Document

RPA

(To Fetch the

th ired
Documents) e(:z(tq:)lre extracted
data)

Understanding

Figure 1: Document Understanding

1.2 How does Document Understanding work?

e @ @ @ - ® @
1 2 3 4 5 6
% O, Ro” |=_| |.c7| {%‘L
_.I._l N KN = 1 oo
Load taxonomy Digitize Classify Extract Validate Export
Define files and data for Use OCR to detect text Classify the documents Extract information from If needed, a human can Export the extracted info
extraction and its location from the specified list the documents confirm the extracted data for further usage

Figure 2: Document Understanding stages

Source: UiPath Forum, Document Understanding Best Practises/REFramwork, https://forum.uipath.com/

1.3 Scope and Purpose

This document aims to acquaint RPA professionals with the basic flow and terminologies involved in
Document Understanding by guiding them through different stages to work on it in UiPath.

© 2022 WonderBotz LLC. All Rights Reserved. 5
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1.4 Prerequisites

LIBWONDERBOTZ

° UiPath.IntelligentOCR.Activities package.
= UiPath.IntelligentOCR.Activities package contains a Document Understanding
framework.
=  Taxonomy Manager wizard appears in the top ribbon of the UiPath Studio after the
UiPath.IntelligentOCR.Activities package is installed.
= UiPath.IntelligentOCR.Activities package contains all the core documents
understanding framework activities.
= Navigation: Manage Packages—>All Packages
& E © m = €& @ ® A O 21
Manage Manage Recording  Screen Data User  Taxonomy ul Remove Analyze Test Expart Publish
Packages Entrties g Scraping Scraping Events~  Manager Explorer = Unused~ Filew Manager~ -

m Manage Packages

uipathintellige x (3

{} Settings

|:= Project Dependencies

Filter: Indude Prereleste

v5.3.0-preview

UiPath.IntelligentOCR.Activities by UiPath
Core activities that enable the usage of a
comg ocument p

from tayonamy definition digitizatinn

EE All Packages

essing framework,

Install this package
Prereieas

Figure 3: UiPath.IntelligentOCR.Activities package installation in UiPath

OmniPage.Activities package to include OCR engine.

m Manage Packages

omnipage T
ﬂ' Settings - 1
Filter. I ncipds Prergless
8 Project Dependencies o
= - S = v1.E0
== All Packages Ui Iilll"a'll.'n.ﬂmnlpir.ge.ﬂchwl.:? by UiPath . t'}
i } A =8t L Y ¥
The UiPath OmniPage Activities pack contains the |
Local OmniPage OCR activity, using the Nuance | Install this package
OmniPage OCR Engine, g
Official

Figure 4: OmniPage.Activities package installation
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° DocumentUnderstanding.MLActivities package to include ML activities
uipath.documentunderstanding.ml SRS
{:} Settings

U1
t: Project Dependencies

Filter: nchude Prersiame

i P
UiPath.DocumentUnderstanding. MLActiviti 11 1-0-preview (g
Activity package that enables Machine _ ]
Leaming Document Understanding features Install this package
= Prereleas |
Local such as the Machine Leaming Bxdractor and..

BE All Packages

Figure 5: DocumentUnderstanding.MLActivities installation
° Document understanding API Key to use the services of document understanding.

Navigation: Orchestrator->Admin—>Licenses—>Robots & Services.

P(‘.‘Ith Administration _LB UiPathCammunity =

Tenants

Licenses  Community Plan Request Enterprise Trial
Accounts & Groups

Subscription Expiry: Apr 25, 2023

External Applications users Robots & Services o

Licensas o Production (Unattended) Rabot 1 Testing Robat 1
The maximum number of Production (Unattended) Robots that are able to execute back-office The maximum number of Testing Rabors that are able to run simultaneously
processes simultaneously

Audit Logs

Organization Settings

Data Service Units 1 Dacument Understanding
Each Data Service Unit grants you 100 MB of data storage, 530 MB of attachment storage and 1,000 Documents limited to 2 pages and 4MB.
API callstday.
APIKey: B o

Computer Vision 30
N Throughput limit {megapixels/min)

API Key: oD

Figure 6: APl Key
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2 Document Understanding Framework Component

2.1 Taxonomy

What documents must be processed? What data is required from them?

Taxonomy defines the document types and the pieces of information targeted for data extraction
(fields) for each document type. It formalizes this information into a dedicated Taxonomy structure.
This metadata information is managed through the Taxonomy Manager.

In this pre-processing step, you can add multiple document types and the fields you are interested in
extracting. For example, you can work with Invoices to extract the vendor and the total amount and
medical forms to extract the insured ID number and patient name.

2.2 Digitization

What does a file contain?

Digitization obtains the incoming document's textual content and structure, turning a file into
machine-readable content for further downstream processing.

As the documents are processed, they go through the digitization process. The difference for non-
digital (scanned) documents is that you must apply your choice's OCR engine. The outputs of this
step are the Document Object Model and a string variable containing all the document text. They
are passed down to the next steps.

2.3 Document Classification

What types of documents from the taxonomy are found in a file?

Document Classification automatically determines what document types are found within a digitized
file.

After digitization, the document is classified. Suppose you are working with multiple document types
in the same project. In that case, you need to know what type of document you are working with to
extract data properly. The important thing is that you can use multiple classifiers in the same scope,
configure them, and train them later in the framework. The classification results help in applying the
right strategy in extraction.

2.4 Document Classification Validation

Is the predicted classification correct? (This is how | can review and correct it).

Document Classification Validation assists in the human validation and correction of the automatic
classification and document splitting results.

© 2022 WonderBotz LLC. All Rights Reserved. 8
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2.5 Classification Training

Did a human review the data? (This is how the robot can learn from it).

Classification Training passes the human-validated information back to the classifiers to improve
their future predictions.

2.6 Data Extraction

What data can be found in a particular document?

Data Extraction captures the information required for the identified document type within the given
input document and classification page range.

Extraction is getting just the required data. For example, extracting specific data from a 5-page
document is quite troublesome if you want to do it with string manipulation. You can use different
extractors in the same scope application for the different document structures in this framework.
The extraction results are passed further for validation.

2.7 Data Extraction Validation

Is the extracted information correct? (This is how one can review and correct it).

Data Extraction Validation assists in the human validation and correction of the automatically
extracted data results.

A human user can validate the extracted data through the Validation Station. The best practice is to
build logic around the decision to add or not a human validation step, with rules depending on the
specific use case. Validation results can then be exported and used in further automation activities.

2.8 Data Extraction Training

Did a human review the data? (This is how the robot can learn from it).

Data Extraction Training passes the human-validated extracted data back to the extractors to
improve their extraction predictions.

Classification and extraction are as efficient as the classifiers and extractors used are. If a document
was not appropriately classified, it was unknown to the active classifiers. The same way goes for
incorrect data extraction. The framework provides the opportunity to train the classifiers and the
extractors to improve recognition of the documents and fields.

© 2022 WonderBotz LLC. All Rights Reserved. 9
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The figure below presents the Document Understanding Framework components and how they
relate to one another:

= D : U
L n’ N\ _.l__‘

Load Digitize Classify ~ Extract | Export
Taxonomy files to obtain and split the information the extracted
to define doc machine files into from the information

types and readable text document document for further
fields for using OCR if types using different usage
extraction necessary methods

VA VAN

\/\ ro }\ ro

Train +— Validate Train +— Validate

classifiers classification extractors extraction
based on the results based on the results

validated data (human review) validated data (human review)

Figure 7: Document Understanding Framework Components

Source: Introduction, UiPath, https://docs.uipath.com/document-understanding/docs/introduction

© 2022 WonderBotz LLC. All Rights Reserved. 10
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3 Practical Implementation

3.1 Package Creation

LIBWONDERBOTZ

1. Create a new project in the Al Centre in the Orchestrator before starting the development in the
UiPath Studio.

A

Home

o]

Orchesrator

4.

Actions

®

Rutemation
Hub

oo
o+
Apps
o
Lo
Processes

|~

Invights

88

Al Centes

[Uilpath™ Al center

Create new project

Project name*

Invoice Extraction

Project description

Creating this project to extract Invoice data

Create Project +

Figure 8: Creating a new project

Note Al Center is the infrastructure on which UiPath Document Understanding machine learning
models run. These models can be deployed or instantiated for retraining with a few clicks.

2. Select the Out of the box Packages option and create a new ML package.

. m Path AlCenter InvoiceExtraction
Dashboard
A} Create a new package
Hame
o] Datasets
Orchestrator @ Upload zip file @ Out of the box Packages
Data Labeling
¢.‘ 1 already have a prepared zip file. Iwant to use an ML Package developed by
ot ML Packages e UiPath (including Document
@ Understanding) or the Open Source
Automation ey community.
Hub Pipelines
- @
o+
Apps ML Skills
o
Lo ML Logs
PrEckm ML Packages
I
Insights 0\ Search..
38
Al Center Name = Description = Status * Modified Date =
e
More p_Invoices Machine Learning model for extracting co... Deployed 2022-02-03 07:43 pm
Figure 9: Creating a new ML package
© 2022 WonderBotz LLC. All Rights Reserved. 11
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The previous action displays the document understanding package that offers multiple document
options for the developer to choose based on the type of files from which the data needs to be

extracted.

Document Understanding Package is a generic, retrainable model for extracting commonly occurring
data points from structured or semi-structured documents, building a model from scratch. This ML
Package must be trained. If deployed without training first, deployment fails with an error stating

that the model is not trained.

ML Packages / Out of the box Packages / UiPath Document Understanding

UiPath Document Understanding

@ DeliveryNotes

Machine Learning model(available in

Preview) for extracting commonly

occurring data points from Delivery Notes,

including header fields and...

@ IDCards

Machine Learning model{available in

Preview) for extracting commonly

occurring data points from ID-Cards,

including header fields and line ..

Figure 10: Document options

@ DocumentClassifier

Generic Machine Learning package for
document classification. Use this package
to create custom document classification
Machine Learning mo...

@ Invoices

Machine Learning model for extracting
commonly occurring data points from
Invoices, including header fields and line
items. Please see more

@ DocumentUnderstanding

Machine Learning model for extracting
commonly occurring data points from
Semi-structured or Structured documents,
including regular fields...

@ InvoicesAustralia

Machine Learning model{available in
Preview) for extracting commonly
occurring data points from Invoices from
Australia, including header f..

The package is created and is visible under the ML Packages tab of the Al Centre dashboard after the

document type is specified.

© 2022 WonderBotz LLC. All Rights Reserved.
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3. Create an ML skill under the ML Skills tab, and enter the Name and Package details for the
new ML Skill.

@Path " Al Center InvoiceExtraction

Dashboard

Create New ML Skill e

Datasets et

Data Labeling ml_Invoices

ML Packages Choose Package*
p_lnvoices -
Pipelines
i H *
| ML Skills o Choose package major version
12 -
ML Logs

Choose package minor version™®

(4] -

Figure 11: Creating a new ML Skill

ML skill is the actual deployment of the ML package (The ML package created in step 3). The ML
skills tab of the Al Centre displays the newly created ML skills.

Uipath.DocumentUnderstading.ML.activities must be installed in the studio to work with the
Document Understanding activities after creating the ML package and ML skill.

3.2 Taxonomy Manager

The Taxonomy Manager option appears in the studio toolbar after the
Uipath.DocumentUnderstading.ML.activities is downloaded.

1. Click the Taxonomy Manager option.

2. Enter Document Type details (Name, Group, Category, Document Type Code, and Fields
to extract.

3. Click the Save button; this creates a Taxonomy.txt file in the project folder.

© 2022 WonderBotz LLC. All Rights Reserved. 13
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Document Types @ Document Type Details

o IAvoices v CABgOry_INVOICes bl Name o
< i

Group

© Add Ne e ; SFOUD_INVOICES
Category

Document Type Code

Fields

Figure 12: Creating the Taxonomy text file

The previous action makes the Load Taxonomy activity visible.

. Load Taxenomy o

Output
Taxenomy

Taxonomy

Figure 13: Load Taxonomy
Input: No Input
Configuration: Grouping of Documents that we are going to use.

Output: Taxonomy of data variable type "Taxonomy."

© 2022 WonderBotz LLC. All Rights Reserved. 14
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3.3 Digitize Document

In this stage, the document is digitized, and the output variable is used in the following steps.

Drag the Digitize document activity from the activities panel. The document with its full path is given
as input, and a Document object model is created.

Digitize Document

p>]

Input
Document Path
DecumentPath =

Output
Document Text
DigitalText

Document Object Model
DoMm

OmniPage OCR

Figure 14: Digitizing document
Input: The path of the document (For multiple documents, iterative activities may be used)
Configuration: Drop the OCR Machine (Eg. OmniPage OCR).

Output: Document Text "DigitalText" of type "String" and Document Object Modelling DOM of type
"DOM".

© 2022 WonderBotz LLC. All Rights Reserved. 15
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3.4 Classification

° Classification is used when the user extracts data from distinct types of documents.
Example: Invoices, Bills, Reports.

° A classifier establishes the relationship between the taxonomy and the documents.

° The Document Path, taxonomy, DOM variable, and the output from the digitization steps
are input.

° Types of classifiers:
= |ntelligent keyword classifier
= Keyword-based Classifier

= Machine learning Classifier.

° For each Classifier, a Keyword.txt is created in the project folder, denoted as the learning
file.

Classify Document Scope

B

Input
Document Path Taxonomy

DocumentPath | miai | Taxonomy

Document Text

Digital Text

Document Object Model
DOM

Output
Classification Results

ClassificationResults

Keyword Based Classifier o

Learning File Path
"DocumentProcessing Keyword,j [

Manage Learning
anage Learning

Configure Classifiers

Figure 15: Classification

© 2022 WonderBotz LLC. All Rights Reserved. 16
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° The Manage Classifier window helps configure the Document types and their respective
fields.

Input: The outputs of the last two stages are the input (DocumentPath, Taxonomy, DOM,
DigitalText)

Configuration: The Classifier must be added; this Classifier helps UiPath classify the document based
on specific keywords. For example, "Invoice/Bill" identifies the documents for specific invoices.

Classifier Types:

= Keyword based Classifier
= |ntelligent Keyword Classifier
= Machine Learning Classifier

Output: Classification results of type Array of 'ClassificationResult.'

€ Manage Keyword Based Classifier Learning

Manage Keyword Based Classifier Learning

Configure and manage the keywords {or sets of keywords) used by the Keyword Based

Classifier when identifying specific document types.
You can add single entries (like ["SingleMWord"] or [*Simple Word Sequence"]), or combinations
of entries (like [*First Sequence To Find", "Second Group to Search For®, "ThirdKeyword"]).

= Bill (2)
. "party name"
il
Add new keyword set
* Invoices (2)
. "invoice"
"amount”

Add new keyword set

Save Cancel

Figure 16: Manage Keyword-Based Classifier Learning

© 2022 WonderBotz LLC. All Rights Reserved. 17
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3.5 Data Extraction

° The Data Extraction Scope activity extracts the data from the documents using various
extractors available.

° Types of Extractors:
=  Form based extractor
= RegEx based extractor
= Intelligent form extractor
=  Machine learning extractor
° The inputs for the Data extraction activity are:
=  Document Path
= Digitized text, DOM variable
=  Taxonomy variable

= (Classification results

Data Extraction Scope A
Input
Document Path Taxocnomy
DocumentPath [ | Taxonomy
Document Text Classification Result
DigitalText ClassificationResults(0)
Document Object Model Document Type Id
DomM Enter a VB expression
Qutput

Extraction Results
ExtractionResults

" Machine Learning Extractor A
: Form Extractor P
Endpoint Endpoint
"https:/fdu.uipath.com/sveformesxtr: it fvbicesipaitican:
. ML Skill
Api K .
p, 2 R 1o T e Tl T i A
" pXddf TRV IEFWrEzSbHPwRx eWBx fC fo ML okl JOUNG. FLEGSE FELT) | nd
Manage Ternplates Apikey

" pXd 4 TGV EFWrEzSbHPwRx eWBxfC

Configure Extractor

i

© 2022 WonderBotz LLC. All Rights Reserved. 18
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Figure 17: Data Extraction Scope

° Multiple extractors can also be configured.

° Each extractor holds parameters respective to the document type and the fields to be
extracted from them, and they are configured in the Configure Extractor window.

Input: The outputs of the last three stages are the input (DocumentPath, Taxonomy, DOM,
DigitalText, ClassificationResults).

Configuration: Import the extractor from the activities panel.
Extractor Types:

= |ntelligent form extractor
=  Machine learning extractor
=  RegEx based extractor

Output: Extraction Results of data type "ExtractionResults."

% Configure Extractors

Configure Extractors

Configure which extractors you want to apply to each document type and field.

To activate extractors for certain fields, check the appropriate boxes in the configurater.

For extractors that use your defined taxonomy for configuration and data extraction, entering the unique [Ds for
document types and fields is optional.

For extractors that have their own internal taxonomy, provide the internal taxonemy unigue |Ds for both document
types and fields for which the extractor will be activated,

Machine Learning Extractor
Form Extractor )
i Framework Alias

Document Types and Fields FamewCchlos

Minimum Confidence % | 0
Minimum Confidence % | 0

: . x
¥ Invoices [m] (] N/A
InvoiceMumber D [ IE :-invoice—no |
AmountDue |:| .. !-net—amouni x|
BillzdTo [+] [.] ;-date v
2~ [
B3It b 7 - = IE
Save . _ Cancel

Figure 18: Configure Extractors

© 2022 WonderBotz LLC. All Rights Reserved. 19
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3.6 Present Validation Status

The extracted results are verified in this stage, and the user validates if the extracted results are as
per the target fields.

7

Prezent Validation Station Fy
Input
Document Path
DocurmentPath |

Document Text
DigitalText

Document Object Model
DOoMm

Taxonomy

Taxenaomy

Automatic Extraction Results
ExtractionResults

Qutput
Validated Extraction Results
ValidationExtractionResults

Input: The outputs of the last four stages are the input (DocumentPath, Taxonomy, DOM,
DigitalText, ClassificationResults, ExtractionResult)

Configuration: Provide inputs.

Output: Validation Extraction Results of data type "ExtractionResults."

3.7 Export Extraction Data

The final stage saves the extracted results and is of the type dataset. A dataset is a collection of
Tables, and each table contains the data extracted from a specific document.

b J
' Export Extraction Results

B

Input
Extraction Results
ValidationExtractionResults

Qutput
DataSet
dataset

Figure 19: Export Extraction Results

© 2022 WonderBotz LLC. All Rights Reserved. 20
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Input: The outputs of the last 5 stages would be the input (DocumentPath, Taxonomy, DOM,
DigitalText, ClassificationResults, ExtractionResult, ValidationExtractionResult)

Configuration: Provide inputs.
Output: A data set of type "DataSet" creates a data structure for extracted results.

The workflow looks as follows after all the stages are complete.

::: Sequence P

! Lead Taxonomy W
Double-click to view
=
Digitize Docurnent W
Double-click to view
W
Classify Decument Scope ¥
Double-click to view
v
Data Extraction Scope ¥
Double-click to view
.
Present Validation Station -
Double-click to view
4
Export Extraction Results W

o G
Double-click to view

Figure 20: Workflow after the completion of the Document Understanding stages

© 2022 WonderBotz LLC. All Rights Reserved. 21
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