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Intelligent Document Understanding

Introduction – dealing with a whirlwind  
of sources, data and formats
There are individuals, no doubt, who fondly recall the days of simplified document management. There were forms,  
correspondence, receipts, purchase orders and so forth, but they were all quite straightforward and arrived as pieces of paper.

These documents arrived at a company, were scanned and entered into a Content Management System, then accessed  
by or sent to the appropriate individuals, departments, repositories or other appropriate destinations.

There was no need to worry about e-mail correspondence, Tweets, Facebook posts, images from smartphones,  
SMS/text messages, or multiple other information sources that are now part of our wired, social media world.

Of course, the evolution of Electronic Content Management Systems address a portion of these challenges and help to  
automate and better govern information capture, management and storage. But many aspects – such as multi-channel  
capture – remain cumbersome, due to the volume and complexity of formats and limitations of technology.

Welcome to multi-source, multi-channel information insight
Today, there is innovative technology available to better aggregate disparate data and make it intelligently useful for the 
enterprise and automate business processes. Advanced capture, Intelligent Document Recognition (IDR), classification and 
data extraction, multi-channel capture and other emerging solutions that go beyond paper to address that whirlwind  
of sources, data and formats.

This white paper from Kodak offers an overview of: 

• Leading approaches to these business challenges

• Technologies that are available and evolving

• Practical, easy-to-understand real-world examples

•  Key considerations and questions to ask technology solution providers as you work to enhance business  
processes and investigate potential systems

The Eight Steps of Intelligent Document Understanding

8. Automate Business Process with Advanced Insight

7. Automatically Initiate Business Transactions

6. Enable Document Collaboration

5. Extract Data

4. Classify Documents

3. Integrate Multi-source Capture

2. Recognize Data

1. Digitize Paper Documents

���

 � � �  
LET’s LEARn 

MoRE ABoUT IT 
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Intelligent Document Understanding

How Intelligent Document Understanding 
can help drive your enterprise
Defining the data-to-knowledge continuum
Intelligence increases as you progress from data to information to knowledge. To illustrate this concept, we’d like to introduce you 
to Bob the robot. He will help us demonstrate the data-to-knowledge continuum.

1)  Bob can read and speak, but doesn’t know math. We ask him to  
multiply 13 x 9.

2)   Bob sees four characters: 1, 3, x and 9 but does not know what  
these mean. This is data – raw and without meaning.

3)  Now Bob learns the multiplication tables up to 12 x 12 = 144. He  
still does not know the answer, but knows this is multiplication:  
13 times 9 equals something. Bob now understands the meaning.  
This is the definition of information.

4)  If we ask Bob what 2 x 2 equals, he knows the answer is 4,  
because he’s learned this as part of his multiplication tables. This  
is knowledge – and in this case rules-based knowledge and basic 
knowledge, as it’s a quite basic problem.

5)  Next Bob learns addition and subtraction, but is still limited to  
a problem set of 12. He now has more analytical skills and can  
compute the problem, determining the answer of (12 x 9) + (1 x 9) = 117. 
This demonstrates complex rules knowledge: still rules-based, but  
more complex. The entire field of arithmetic is rules-based.

6)  What if we ask Bob what country has won the most World Cups?  
He doesn’t know and his knowledge of arithmetic and application of complex rules are no help. Rules-based systems are 
limited and a question like this can’t be scripted.

Bob needs semantic/contextual understanding, such as siri Software provides to iPhone users, to understand the question and 
comprehend the meaning of “what country.” He also requires Artificial Intelligence (AI) to categorize the problem and grasp that 
“country,” “won” and “World Cups” are key words and terms.

So we connect Bob to the Internet and he uses a Google search to find the answer. He then calls on AI once again to assess results 
and determines the answer to be “Brazil.”

This demonstrates the field of Artificial Intelligence and Machine Learning (a sub-field of AI) where an AI engine is trained, creates 
connections from the learning set, and answers more complex questions when it does not have rules to find the answer. If you have 

seen the IBM Watson technology, you have experienced a Super Bob!

In sUMMARy  � � �  
Data is raw information with no meaning.  

Information provides meaning but no solution to a  
problem. Rules-based knowledge begins to offer solutions to  

problems that can be scripted. AI-based knowledge can solve  
significantly larger problems that cannot be scripted.

Meet Bob the robot.���
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Intelligent Document Understanding

Real-world situations ideal for  
Intelligent Document Understanding
Let’s meet three human, non-robotic individuals who will also aid us in discussing a practical application of Intelligent  
Document Understanding in the real world.

First, Larissa is a knowledge worker in the insurance industry, employed as a claims processing agent. Next is Jim, a 
customer of the insurance company. His car was damaged when a neighbor’s tree fell on it during a recent hurricane. And 
finally Dave, an insurance company agent in Jim’s hometown. 

The information process
The information about damage to Jim’s car arrives at the insurance company, more precisely at Dave-the-agent’s  
office and the main office from different channels (picture, electronic form, paper documents, etc.). It takes a good deal of 
time, many phone calls and repeated attempts for Larissa to collect all these information elements that she needs.

Once aggregated, Larissa reads each, recognizes data types and elements, and enters key data into the insurance  
company’s document management system, associating a name (such as Jim, a customer with a policy) with a client  
field, a claim number, a damage amount, and so forth. She enters information (metadata) into the system.

Larissa then uses the insurance system to obtain details about Jim’s policy and determine claim eligibility, based on  
rules she has learned, thus using her knowledge. With the information provided by the documents and insurance system, 
she can make a decision, process Jim’s claim, and send him a check. 

Larissa, her management team, and customer Jim would all appreciate if this process could be sped up and became more  
transparent throughout, in order to answer questions in a timely, accurate manner.  The eight steps we will outline  
next will demonstrate that these goals are achievable.

Insurance 
Agent Dave

Knowledge 
Worker Larissa

���

���

Now, before we embark on a quick trip through the Eight Steps of Intelligent Document Understanding, we should note  
that – depending on individualized organization situations – the order of these steps may occasionally vary.
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Paper documents need to be digitized to make them ready for data recognition and machine readability  
in Step 2.

While you may hope that paper is going away, an AIIM white paper from 2012 states that the paperless 
office is far more dream than reality.1 While paper document levels are decreasing somewhat, companies 
handling less paper are only slightly more prevalent than companies experiencing greater paper volume, 
according to the same AIIM report.

Real-world update: 45% of scanned  
paper documents are actually “born  
digital,” as PDF files, faxes, Web forms,  
Microsoft office documents, etc.1  

The Eight Steps of Intelligent Document Understanding

Digitize paper  
documents

The business case for  
document scanning
Before advancing to Step 2, consider the key  
benefits of document scanning. The survey  
question: what would you say are the biggest 
drivers for scanning and data capture in your 
organization? “Search-ability” and “share-ability” 
are often cited as key business values for  
document scanning, as demonstrated in the AIIM 
survey results shown in the chart to the right.

Jim (the insurance customer) had his 
car repaired and takes the invoice to 
his insurance agent Dave. However, 
this is a key document that Larissa 
needs in order to work on the claim. 
If Jim mails the document to the head 
office this may take a couple of days, 
not even considering the risk of it  
getting lost. The ideal approach would 
be for Dave to scan the document 
right away and transmit the digital 
image to Larissa. 

Improved “search-ability” of  
business documents

Improved process productivity

Reduced physical storage space

Records security and compliance

Faster response to  
customers/citizens/staff

Improved accuracy and  
quality of data

Remote access for teleworking  
or business continuity

Reduced postage/transportation 
and document logistics

Sustainability/environmental  
initiatives

Flexibility for process  
change or outsource

0% 10% 20% 30% 40% 50% 60%  

Business Value for Document Scanning1

KEy ConsIDERATIon  � � �  
 Evaluate your processes to determine opportunities  

for digitizing documents at the earliest point of entry.  
Depending on paper/document volume and logistical realities,  

a workgroup or personal scanner may be best suited for 
distributed scanning.

1Reference: AIIM, The Paper Free Office, 2012

���

���

4



Having scanned and digitized the invoice in Step 1, this document has been converted into an image. 
In order to make it valuable for Larissa, we need to recognize the key relevant data elements. Helping 
Larissa to automate this recognition will result in significant time savings.

This is a good opportunity to take a look at the five common techniques for reading data from paper. 
Starting at the top, these techniques range from very accurate and fast … to less precise and more 
time-consuming.

1.  Barcode 
Fast and accurate, but limited to a small number of document  
types as printing at the source is mandatory. In our example, the  
document can be identified as a claims report via an imprinted barcode.

2.  object Mark Recognition (oMR) 
OMR converts written marks in data fields, such as yes/no  
answers. Commonly used on surveys, applications, school  
tests and so forth. It’s gradually being replaced by  
Web form capture. Barcode and OMR don’t read an entire  
document, but extract key data from forms.

3.  optical Character Recognition (oCR) 
OCR recognizes printed text. It’s now a mature technology and  
typically offers high accuracy on Latin-based characters. It is still  
in development with some Asian languages. OCR is a computing- 
intensive process that can slow PCs that don’t have enough  
“horse power.”

sTEP
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The Eight Steps of Intelligent Document Understanding

Data  
recognition

KEy ConsIDERATIon  � � �  
 Work with your solution provider  

to identify opportunities for applying  
enhanced automated data recognition  

or optimizing the current technologies applied.

� 188909447666

Settlement Account
Card Account � Card Account

SHIP TO: � Ship To:

I L Y A � Ilya

*CritiCal � *Critical

5

4. & 5.  Intelligent Character Recognition (ICR)/ 
handprint recognition 
ICR/handprint recognition is the least mature and by far  
the least accurate technology, unless severely constrained, such  
as in recognizing characters inside form boxes as shown; when  
using a limited vocabulary, such as 300 medical terms; with  
redundant information (reading checks); or when information  
can be matched in a database (reading postal addresses requires  
but a few characters to accurately determine a match in a postal 
database). Recognition of unconstrained freehand, cursive writing  
remains very challenging. 



Today, expanding information sources (in both type and volume) carrying critical input for a business  
process – like our insurance claim example – create major headaches for companies. 

Going back to our example: in addition to the invoice that Jim the customer handed to insurance agent 
Dave, he had already taken a photo of the damage from his smartphone and sent it to the insurance  
company. Unfortunately, Jim forgot to include his customer number. Jim then went online and completed  
a claim report electronically. Subsequently he called the insurance company and asked them to connect  
the photo he sent with his claim report. 

In order to streamline this example, we have not even mentioned new channels like social media that 
should not be underestimated with regard to their volume and importance. 

Today, few organizations can boast of an efficient, integrated multi-source capture process. And the sources 
of information continue to expand. If we revisit Larissa and our insurance example, customer Jim files his 
claim via Web form, calls his agent over the phone, transmits damage photos through his smartphone, 
mails the repair invoice and – depending on how he feels about the experience – may Tweet about it. 

Currently, most of these input channels are still absorbing a good deal of Larissa’s valuable time through  
manual processes. And those that are automated cover one input source only, such as paper-based  
documents or e-mail communication. Locating and connecting these input streams is a major challenge 
for Larissa in trying to process the claim. She must manually connect and aggregate all the separate inputs: 
Web forms, voice mails, photos and more into a case folder. This is a time-intensive process and she does 
not have much help from the existing capture systems that are primarily paper-based. 

sTEP
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The Eight Steps of Intelligent Document Understanding

Multi-source  
integration

Mobile

Content Management 
Systems

XML e-mail

Fax e-docs Mail PDF

Multi-channel Capture

Unstructured and Semi-structured Content

KEy ConsIDERATIon  � � �  
Evaluate your processes to identify information  

sources that are being handled manually or through  
separate processes where integration could lead to  

significant business advantages. A key selection criterion for  
your solution should be the capability to integrate not only  

scanned paper, faxes, and e-mail attachments, but e-mail body,  
text, electronic documents and social media postings as well.6
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Multi-source  
integration, cont.

   ��� The growth and chaos of unstructured information
The 2011 AIIM ECM State of the Industry report asked how “well managed” various types of 
information were in organizations. Not surprisingly, paper was best managed, but content 
such as Tweets, instant messages, blog posts, e-mail attachments, voice/phone call records, 
e-mails, and photo images were viewed as predominantly chaotic, or judged somewhat 
unmanaged. This presents both a problem and an opportunity to enhance business processes 
and collaboration for knowledge workers.

It’s an undeniable trend: unstructured data is increasing exponentially, fueled by e-mail,  
e-docs, social media and Web content, as well as rich media content. The current industry  
term for this explosion is “Big Data.” 

Now, more than ever, it is increasingly critical to deal with multi-source  
input before you find your organization buried beneath an  
avalanche of unstructured information.

Reference: Enterprise Strategy Group, 2010.

Total Archived Capacity, by Content Type, Worldwide, 2008-2015 (Petabytes)

2008 2009 2010 2011 2012 2013 2014 2015

 Unstructured 11,430 16,737 25,127 39,237 59,600 92,536 147,885 226,716

 Database 1,952 2,782 4,065 6,179 9,140 13,824 21,532 32,188

 E-mail 1,652 2,552 4,025 6,575 10,411 16,796 27,817 44,091

350,000

300,000

250,000

200,000

150,000

100,000

50,000

0

Source: Enterprise Strategy 
Group, 2010.

 BIG DATA oFFERs  
oPPoRTUnITIEs ALonG  

WITh ThE ChALLEnGEs � � � 
Big data isn’t just the volume of information, but the amount  

of data available for analysis, along with means of access and  
applicable technologies that can make greater sense of this data. You’ve 

got more input, and with smarter analytical tools, you can make more 
sense of it and turn this significant knowledge into better decisions.7
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The next step is the classification of a document. For paper, this replaces the sorting of incoming mail, 
where Larissa previously placed documents into bins for claims, receipts, new contract applications, and 
so on. In a computer system, these bins are folders.

Classification methods
There are roughly four methods of classifications, and these are sometimes combined:

•  Symbolic, such as barcodes, is the easiest and most accurate. It typically applies to paper and fax 
sources, but not to e-mail and e-docs.

•  Graphics-based document analytics work like a human visual categorizer, classifying documents by  
looking at their appearance but not reading text. For paper-based workflows, this is typically used for  
semi-structured type documents like invoices, where the document type is known.

•  Graphics- and text-based keyword combined. Keyword is simple and typically combined with graphics-
based analytics to add simple text rules. Example: when graphics says it is an invoice, and  
keyword says to look for the words “car repair,” there is a high confidence about the classification.  
However, this process requires scripting and lacks flexibility.

•  Full, text-based document analytics is the most recent and complex form of classification and the most 
versatile, as it classifies all text-based inputs - including OCR’d scanned paper, e-mails, e-docs and 
social media content.

sTEP
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Document  
classification

KEy ConsIDERATIon  � � �  
Ask your vendors about their approaches for  

document classification and if their solution can classify  
incoming e-mails – the short and long multi-threaded body –  

without keyword and complex rules. E-mail is one of the  
most challenging classification issues. 8



The importance of text-based classification techniques
A simplistic way of looking at the maturity of technology is to look at documents in three classes: 

structured forms, semi-structured documents and unstructured documents. 

Start with structured forms, low in complexity with no variability. Forms are typically designed by the 
company, hence there is no need to classify the specific document type. 

Next are semi-structured documents, such as invoices where the forms are of the same type but 
each vendor provides a different variation. Technology for the classification is typically graphics- and 
text-based, and processing of these documents, invoices in particular, is now also quite mature.

Unstructured document processing began a decade or so ago, yet remains a major challenge.  
Complexity and variability is extremely high and requires a new approach to classification. A small 
set of classes can be handled by rules and keywords but a more complex set requires text-based 
advanced classification techniques and algorithms that have been introduced as part of Machine 
Learning Science. These advances have arrived within the past five years, but most companies are 
still only applying classification based on scripted rules, like keywords.

KEy ConsIDERATIon  � � �  
Ask your vendors about the classification  

options for the different types of  
documents in your business.

sTEP
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Document  
classification, cont.

structured

• Fixed page layout

• Defined content

• Consistent format

Example: Application forms,  
Benefit forms,  
Tax forms, Checks

semi-structured

• Unknown page layout

• Defined content

• Variable formats

• Tabular data

• Single or multi-page

Example: Invoices

Unstructured

• Unknown page layout

• Variable content

• Single or multi-page

• Documents

Example: Correspondence, Mailroom

x

Ayers,Ann,A.
Ayers,Anne

111FirstStreet

Anytown

12345723555-1234
12345800555-1234

345-87-456

None

060972
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111FirstStreet
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x

MedicalBuilding
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Franklin,NY

06
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MA

11

1234567987654 xx375

222254321

21051231055555

72654

0972

AcmeManufacturing

BCBS

x

x

x60000

0037500–0–

11212005
112105

11212005

11282005

11222005

12/30/05

x

x

x

x

x

x

BC789BS607

HPC1

ANDREW ALLEN

123 Any Street

Anytown, NY 12345

 
 

1234
                  23-86902245

Three hundred twenty four dollars and no/100

06/16/06

23247
987 2

324267
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4

PAY TO THE  

ORDER OF

FOR

DATE

$

DOllARS

324.00

Gerry Masters

The CheCk Company

www.checkcompany.com

noT negoTiable 

sample - void

do noT Cash
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APPLICATION FOR EMPLOYMENT
(PRE-EMPLOYMENT QUESTIONNAIRE) (AN EQUAL OPPORTUNITY EMPLOYER)

PERSONAL INFORMATION

NAME

PERMANENT ADDRESS

PRESENT ADDRESS

SOCIAL SECURITY 
NUMBER

DATE

PHONE NO.
ARE YOU 18 YEARS OR OLDER?    YES           NO      

ARE YOU PREVENTED FROM LAWFULLY BECOMING EMPLOYED  

IN THIS COUNTRY BECAUSE OF VISA OR IMMIGRATION STATUS?    YES                            NO            

LAST   FIRST   MIDDLE

STREET    CITY   STATE   ZIP

STREET    CITY   STATE   ZIP

EMPLOYMENT DESIRED

POSITION

EVER APPLIED TO THIS COMPANY BEFORE?   WHERE?  WHEN?
ARE YOU EMPLOYED NOW?

REFERRED BY

IF SO, MAY WE INQUIRE OF 

YOUR PRESENT EMPLOYER?

DATE YOU 
CAN START

SALARY 
DESIRED 

EDUCATION

HIGH SCHOOL

GRAMMAR SCHOOL

COLLEGE

TRADE, BUSINESS OR  

CORRESPONDENCE SCHOOL           

NAME AND LOCATION
OF SCHOOL

*NO OF  
YEARS  

ATTENDED
*DID YOU  

GRADUATE?
SUBJECTS  
STUDIED

GENERAL
SUBJECTS OF SPECIAL STUDY OR RESEARCH WORK

SPECIAL SKILLS

ACTIVITIES: (CIVIC, ATHLETIC, ETC.)

U.S. MILITARY  
OR NAVAL SERVICE

EXCLUDE ORGANIZATIONS, THE NAME OF WHICH INDICATES THE RACE, CREED, SEX, AGE, MARITAL STATUS, COLOR OR NATION OF ORIGIN OF ITS MEMBERS.

PRESENT MEMBERSHIP IN 

NATIONAL GUARD OR RESERVES

This form has been revised to comply with the provisions of the Americans with Disabilities Act and the final  regulations and interpretive guidance promulgated by the EEOC on July 

26, 1991
(CONTINUED ON THE OTHER SIDE)

LA
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Value Added Tax Return
For the period01     03     91   to   30    04    93

For Official Use

Registration Number          Period

You could be liable to a financial penalty if your 
completed return and all VAT payable are not 
received by the due date.

Due date: 31    05 93

For 
Official 

Use

ATTENTIONIf you are using Retail Scheme B1, D or J, please remember to carry out your annual adjustment at the appropriate time.

                  099    777   3333     05     10    04    93           C03615

LANDFAIR SOCIETY601 HEATHER DOWNWALES
GREAT BRITAINWWWW1234     008597/10

Your VAT Office telephone number is 0702 367720

Before  you fill in this form please read the notes on the back and the VAT leaflet “Filling in your VAT return”. Fill in all boxes clearly 

in ink, and write ‘none’ where necessary. Don’t put a dash or leave any boxes blank. If there are no pence write “00” in the pence column.

Do not enter more than one amount in any box.

Retail schemes. If you have used any of the schemes in the  
period covered by this return, enter the relevant letter(s) in this box. 

B

For Official Use

If you are enclosing a payment please 
tick this box.

VAT due in this period on sales and other outputsVAT due in this period on acquisitions from other  
EC Member States
Total VAT due (the sum of boxes 1 and 2)VAT reclaimed in this period on purchases and other inputs  

(including acquisitions from EC) Net VAT to be paid to Customs or reclaimed by you
(Difference between boxes 3 and 4)

Total value of sales and all other outputs excluding  
any VAT. Include your box 8 figure.Total value of purchases and all other inputs excluding  

any VAT. Include your box 9 figure.
Total value of all supplies of goods and related services,  
excluding any VAT, to other EC Member States.Total value of all acquisitions of goods and related services, 

excluding any VAT, to other EC Member States.

1

2

3

4

5

6

7

8

9

00

00

00

00

p
£

(Full name of signatory in BLOCK LETTERS)

CD 2859/N3(04/92)  
F3790 (January 1993)VAT 100

HM Customs
and Excise

DECLARATION: You, or someone on your behalf, must sign below.I, .........................................................................................................................................declare that the

information given above is true and complete.Signature.................................................................................Date...................................19..................

A false declaration can result in prosecution.

777 3333 05
04 93

GEN2

National Health Service  Dental Payment Claim         FP 17A (comp)

For practice use

Patient registration
Part 2 Patient information NHS No.

Part 1 Dentist’s  name, address and contact number

Contract number

Surname
(in CAPITALS)
First forename(in CAPITALS)

Address

PostcodeIf name has changed since last visit enter previous surname

Sex - enter X   M          or  F    Date of Birth
Part 3  If starting or extending  continuing care complete  ONE date only. If not  leave BOTH boxes blank.

Initial acceptance

OR
Re-acceptance

Part 4 Treatment dates ONLY if entry in Part 7

Acceptance for treatment

Completion of treatment

Examination  (if different  
from acceptance)

Day     Month    Year
Part 5    Not under my 

continuing care  Enter X as appropriate
Under care of another dentist

Occasional  
treatment only

Treatment on referral

Part 6 Exemptions and Charges    enter XExemption/full remission claimed
Partial remission claimed
Expectant mother
Nursing mother
Patient aged 18 in full time  education

Patient’s charge £ .
Part 7 Enter X (or No. for small rads) against appropriate code             Part 7C

F

G

H

K
J
L
M
N

Examination and report
Ext. exam  and report

Full case  assessment

Code   X
Dentist’s 
use only

10101

20111

30121

Full upper denture-synthetic resin

Panoral 
radiograph

Code   X

62731

72732

80204

Full lower denture-synthetic resin

Scaling etc.

Treatment of periodontal  disease

Code   X

41001

51011
Radiographs  small films

Sub total Part 7A

Code  No.

91001

1401

1402

1403

1404

1421

1426

1431

1501

1721

2101

1

2

3

4

5

6

7

8

9

0

UR
LR
UR
LR
UR
LR
UR
LR
UR
LR
UR
LR
UR
LR
UR
LR
UR
LR
UR
LR

UL
LL
UL
LL
UL
LL
UL
LL
UL
LL
UL
LL
UL
LL
UL
LL
UL
LL
UL
LL

Part 7B            Tooth notaton            Description
Fillings amalgamSingle surface

Fillings amalgam2 or more surfaces
MO or DO with/ without other surfaces
MOD with/ without other surfaces

Fillings -  
Composites etc.

Fillings - Glass ionomers etc.

Pin or screw retentions

Root fillings in permanent teeth

Crowns bonded to precious metal

Extractions

sub-total Part 7B
Part 9 Enter X as appropriate

 
   I have accepted this patient into continuing care, and throughout the  
arrangement I shall provide such care and treatment which the patient is  
willing to undergo, as may be necessary to secure and maintain oral health.

UR
LR
UR
LR
UR
LR
UR
LR
UR
LR
UR
LR
UR
LR
UR
LR
UR
LR

UL
LL
UL
LL
UL
LL
UL
LL
UL
LL
UL
LL
UL
LL
UL
LL
UL
LL

.

.

.

.

.

.

.

.

.

Code    No.                      Tooth notaton           DPS use only

.

.

Part 7D Claims under para. 7, Dentist’s terms of serviceUR
LR
UR
LR

UL
LL
UL
LL

Part 7D Claims under para. 7, Dentist’s terms of service

Total claim

.

.
.

.
.

.

M
M

M
M

Signature
Date

 
   I have carried out all the care and treatment which the patient is willing  
to undergo that is currently necessary to secure and maintain oral health. 
I claim payment of fees due to me for work carried out under the  
General Dental Services.

W A  R  N  E  R
W A L T E R

222 SECOND STREET
ANYTOWN

ANYPLACE    5 4 3 2 6

   X             1 6 0 1  7 0

  X

  X

  X

  X 2 0     0 8    9  8

 0 7    0  7    9  9

 1 7 0 7    9  9

265  16

  X

  X

432                138  258

MR. DONALD WONDER,
1384-843596
121 WINTER ROAD, SUITE 6C
DOVE    CB2 7FM

359 430227 04

GEN7

=

O nosso objetivo no hotel The Modern Suites é agradar sempre aos nossos hóspedes  

proporcionando-lhes uma experiência de alta qualidade e luxo. Ficaríamos gratos em saber 

como estamos nos saindo.  Isto levará apenas alguns minutos.

Maria Smith

Gerente General

Chegada:      1 2 3 4

Bem recebido(a) ao chegar no hotel   
  ❏	 ❏	 ❏	 ❏

Nível do serviço na recepção e durante sua estadia  ❏	 ❏	 ❏	 ❏

Disponibilidade e eficiência da portaria   ❏	 ❏	 ❏	 ❏

Quarto de Hóspedes:

Conforto da cama e dos travesseiros  
  ❏	 ❏	 ❏	 ❏

Limpeza do quarto e dos banheiros    ❏	 ❏	 ❏	 ❏

Conforto e decoração do quarto     ❏	 ❏	 ❏	 ❏

Eficiência do room service     ❏	 ❏	 ❏	 ❏

Artigos de toalete fornecidos    ❏	 ❏	 ❏	 ❏ 

Serviço do Hotel:

Nível e eficiência do serviço durante as refeições  ❏	 ❏	 ❏	 ❏

Apresentação e sabor dos pratos    ❏	 ❏	 ❏	 ❏

Serviço geral prestado pela nossa equipe   ❏	 ❏	 ❏	 ❏

Possibilidade de recomendar este hotel a um(a) amigo(a) ❏	 ❏	 ❏	 ❏

1 = BAIXO  2 = MéDIO/BAIXO  3 = MéDIO/ALTO  4 = ALTO

Algum comentário adicional?

Gostaria que entrássemos em contato para mais informações sobre a sua avaliação? __Sim __Não

NOME DO HÓSPEdE:_____________________________________________________________________

ENDEREçO:_______________________________________________________________________________

_____________________________________________________________________________________________

TEL.: _______________________________  E-MAIL: ________________________________________

NúMERO DO QUARTO:______________          DATA:_________________________________________

  rEGINA DA sIlVA

 prAÇA DO sOl, 21, AptO. 1001

 lINDA CIDADE, rj 22222-000, brAsIl

21-1234-5678     rEGINA@sIlVA.COM.br

  1111      12/12/07

✓
✓

✓

✓

✓
✓
✓
✓

✓
✓

✓
✓

✓
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This is when information is derived via extraction of metadata from each document. This step replaces 
manual data entry and helps eliminate potential human errors. In our insurance example, knowledge 
worker Larissa receives the invoice from customer Jim for the repair of his car, but now needs to answer 
questions such as: what claim does this relate to? What is the amount? It’s easy to see that this  
requires a time-consuming effort that slows down the handling of the claim significantly. 

sTEP

5
The Eight Steps of Intelligent Document Understanding

Data  
extraction

KEy ConsIDERATIon  � � �  
Ask your solution provider about the  

approaches used for data extraction and  
how the specifics of self-learning techniques are applied. 

  

11010110 11
01

01
10

DATA

Data extraction methods
1.   Graphical  

Based on visual observation – only viable for forms.

2.   Rules-based  
Script rules include keyword anchors and regular  
expressions, such as “looking for claim number,” “look for 
number next to claim,” “x digits,” and similar terms.

3.   semantic understanding  
Here, areas of interest are highlighted and connected with a 
metadata field. This process is run on multiple documents 
(learning sets) so the system learns and can then act on the 
information in the future without human interaction. 

new frontiers in data extraction
Many vendors now tout self-learning – it’s a new buzzword. However, what they often mean is that they make 
their rules a bit more adaptive, rather than using semantic understanding and machine learning. 

Fuzzy understanding is part of best-of-breed solutions, because you cannot always take data literally. OCR 
makes mistakes. E-mails and documents can have misspellings. Few vendors offer fuzzy understanding, 
based on degrees of truth rather than absolutes.

Validation systems function similarly to a database lookup, validating a two-way match with the database 
system. Here, fuzzy understanding is still needed as the database may also contain errors, such as  
misspellings, duplicated entries with small variances, etc.

As an example: Larissa enters a claim number, insurance number, and customer  
name and address. With this information, the correct record can be  
found in the insurance system and validated.

If the data extraction system is not certain enough,  
the document needs to go to a validation station  
where Larissa will validate the data  
extracted.  Some advanced systems  
also learn from validation input. 

���

Only a small portion of business situations can be adequately covered  
through scripted rules. The technology of semantic understanding is  
mature enough to be widely deployed, opening up huge opportunities for 
business process automation.
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The Eight Steps of Intelligent Document Understanding

“Search-ability” and “share-ability” were noted as key reasons for document digitization by survey 
respondents in Step 1. These same aspects are critical for multi-source documents. As Gartner 
Research states, “People don’t want computers. They want to relate, share, communicate, enjoy, 
learn, discover, analyze and create.2” And they want to optimize the power and value of their 
documents and knowledge wherever and whenever – on any device ranging from laptop to tablet to 
smartphone, and new hybrids to come.

A Content Management System provides a platform for users to search and collaborate with 
documents. Think Microsoft sharePoint, Alfresco and Box. Microsoft President Steve Ballmer 
defined sharePoint as “a general-purposed platform for connecting people with information.”  
And there are others, such as Microsoft Yammer,  IBM Connections, and salesforce Chatter.

sTEP

6 Enable document 
collaboration

2Reference: Gartner Research, 2012.

Collaboration in the real world 
Revisiting the insurance scenario: customer Jim may be able to see his 
case on a portal, then upload a video to support his claim via the Content 
Management System. Dave, the insurance agent, could come to Jim’s  
house and review and edit the case document set on his iPad at Jim’s 
kitchen table. Now everyone has access to the same up-to-date content  
and information. This is practical, powerful, and offers significant  

time- and dollar-saving benefits.

KEy ConsIDERATIon  � � �  
Analyze your processes and identify  

opportunities to enhance collaboration  
for critical business processes. 

AUTOMOBILE CLAIM REPORT
Agent copy

Reporting agent: Bryce Bilton - Agent Agent code: 34-567 Agent phone: (333) 456-7890
Claim: Claim office: Benton
Claim rep: Claim rep phone:

INSURED

Coverage: M34J, C12, F480 GLASS, 1245, C 33/222, 10B
Policy number: 845 3456C56-74M Insured: Bonnie Boyd

Date of loss: 09-24-03 Address: 345 Avenue B
Time of Loss: 3:00 PM City: Benton St: FL Zip: 34567

Date reported: 09-24-03 Phone: 333-345-6789
Contact: Bonnie

Location of Loss: Bugsy Street City: Benton St: FL

VEHICLE 1
Insured vehicle/year/make/model/bodystyle: 00 NISSAN ALTIMA 4 DR

VIN: JUDOG8456EX224400 License number/state: BCD890/FL Involved in loss? YES
Prior damage:
Principal damage: PASSENGER DOORS, FRONT AND BACK

Driver: Boyd, Bonnie

Age: 33 Date of birth: 10-01-1973 Sex: F
Injuries: None

VEHICLE 2
Year/make/model/bodystyle: 98 MAZDA 626 4 DR
License number/state: DEF910 /FL
Principal damage: FRONT END BUMPER
Location:
Insurance co: Bee’s Insurance Co. Policy number: 2567890-11

Owner/driver: Bither, Brent Address: 345 B Street
City: Benton St: FL Zip: 34567

Phone: 890-2345
FACTS
VEH 1 WHICH IS OUR INSURED’S VEH WAS STRUCK FROM THE SIDE BY VEH 2. Police report made? YES

Dept where reported: Benton
Report number: VE-2345

Insured violation? Describe:
Claimant violation? Describe:

Policy number: 845 3456C56-74M Insured’s Initials
Date of Loss: 09-24-03

page 1
October 3, 2003
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“Share-ability” across devices and platforms.

11



Documents with meaningful metadata – residing in a powerful Content Management System – allow 
automatic triggering of business workflows, and make information actionable. 

In our insurance example, once classified, the document will be automatically assigned to the claim  
case and the workflow can check for completeness of the document set, initiating communication  
with customer Jim to request a missing form. Similarly, an insurance claim approval workflow can be 
automated to interact with the insurance system and enable appropriate payment. Just imagine how  
this will greatly reduce time involved in handling the claim!

And that’s just the beginning
Combine an intelligent document and a modern ECM solution with workflow capability, and the  
applications and advantages multiply.

 

The Eight Steps of Intelligent Document UnderstandingsTEP

7 Automatically initiate 
business transactions

KEy ConsIDERATIon  � � �  
Ask your solution provider about the options to  

automatically start a process. While the business  
advantage is significant, it is also key to have good control  

mechanisms in place to ensure the proper execution of the transaction,  
and the involvement of the knowledge worker when necessary. 

Financial services
• Onboarding
• Loan origination
• Customer inquiry response
• Pitch book and proposals
• Trade settlement

Government
• Permitting
• Benefits administration
• Social welfare benefits applications
• Disability claims
• Aging and disability services
• Immigration applications

healthcare
• Payer care management
• Health payer claims
• Patient medical records
• Provider care management

Manufacturing
• Product change requests
• Quality management
• Adverse-event reports
• Order-exception management
• Product recalls
• Asset management documentation

Government
• Freedom of information
• Permitting and client proposals
• Patent examination
• Forensics management
• RAC

Financial services
• Audit requests
• Regulatory queries
• Credit card fraud
• Insurance underwriting
• Mergers and acquisitions

Government
• Homeland security
• Disaster relief
• Police and fire
• Vocational rehabilitation
• Complaint management

Investigative service  
requests

Incident  
management

opportunities for Application Automation

Source: Forrester, Dynamic Case Management; 
Definitely Not Your Dad’s Old School  
Workflow/Image System, 2011.12



With an intelligent document capture system feeding content and metadata into a Content Management 
System, tasks that previously required manual intervention are now automated for knowledge worker 
Larissa, thanks to scripted rules-based workflow. 

So what happens when the multi-source system receives an e-mail from customer Jim to Larissa with an  
address change? It’s actually a difficult problem to detect an address change in an e-mail, as there is no  
validation record and the e-mail may contain both old and new addresses. Thanks to intelligent data  
extraction, the address change triggers a scripted workflow to correct the address field in the insurance 
company’s database.

To add another level of advantages, enable the Content Management System with a Knowledge  
Management System featuring analytics capabilities for big data. Now the Knowledge Management System 
explores multiple content systems – including social media – and discovers competitive information about 
Jim’s new community showing that a competitor is very strong in that region. This creates an alert that’s 
sent to Chuck, the insurance agent near Jim’s new address, who calls Jim to make sure he is happy with his 
coverage, and to proactively preempt a competitor’s sales approach.

This is state-of-the-art advanced intelligence at work, as all of these conditions and variables could not be 
scripted. Today, using Business Intelligence on structured data (a database) is becoming current, but using 
it on unstructured data is the future and can only occur via intelligent document understanding.

The Eight Steps of Intelligent Document UnderstandingsTEP

8 Automate business processes 
with advanced insight

KEy ConsIDERATIon  � � �  
Evaluate your processes not only with the Enterprise  

Content Management aspect in mind, but consider the  
end-to-end process including aspects of customer experience  

management. This will allow you to identify the entire opportunity  
for the enhancement of your processes. Ideally, investments in future 

solutions should provide capabilities in this area.

Capture and Recognize

Enterprise Content 
Management

Customer Experience  
Management

Classify and Extract

Collaborate

Initiate Business Transactions

Automate Processes

Data Information Knowledge
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Moving from knowledge  
to wisdom
Wisdom lets you turn knowledge into predictive analytics to help drive your business, create new opportunities, and 
streamline processes. Larissa now benefits from all these advantages – spending less time doing data entry and case 
management. She’s more involved with customers and better understands their evolving needs. Now she’s become a 
proactive knowledge worker, with the time to focus on sustaining and building business and relationships. And her  
insurance company employer is delighted because meaningful time and money savings are being achieved,  
relationships are being enhanced through greater customer satisfaction, and multi-source data is far more  
aggregated, meaningful, and accessible.

And, because you never know  
where technology may take us,  

Bob may become Super Bob if he can learn  
to predict the outcome of the next World Cup!

Intelligent Document Understanding
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Kodak’s Document Imaging business enables customers to capture and manage 
valuable information from electronic and paper documents. Our solutions include 
award-winning scanners and capture software, information workflow software, an 
expanding range of professional services and industry-leading service and support. 
From small offices to global operations, Kodak has the solutions to automate your 
business processes and intelligently deliver the information your enterprise needs. 

To learn more: 
www.kodak.com/go/docimaging
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