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Announcement

DARPA seeks strong, responsive proposals 
from well-qualified sources for a new language 
technology program called Multilingual 
Automatic Document Classification Analysis and 
Translation (MADCAT).  The goal of this 
program is to automatically convert foreign 
language text images into English transcripts, 
thus eliminating the need for linguists and 
analysts while automatically providing relevant, 
distilled actionable information to military 
command and personnel in a timely fashion. 
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Goal
Provide soldiers in the field

relevant, distilled, actionable information 
automatically in a timely fashion

from all printed or hand-written Sources
in multiple languages

• Strategic Plans, maps
• Financial Records
• Graffiti, propaganda
• Manuals...

Hard-copy Documents

Situational awareness
In urban warfare
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Why is this technology important?

Is this graffiti or is it important?

Necessary for situation awareness –
especially for urban warfare
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Example Input - Printed
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Example Input - Handwritten



7Distribution A: Approved for Public Release, Distribution Unlimited

Date

Example Input - Mixed
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Technology Needs

• Create a framework for integration

• Language/Script ID

• Document Type Classification,
Segmentation and Labeling

• Zone Analysis and Interpretation

• Robust Multilingual OCR

• Machine Translation

• Distillation

Dr. Joseph Olive
DARPA
3701 N. Fairfax, Rm 758
Arlington, VA 22203
April, 6 2006

Depart Arrive Airline
EWR SFO
10:00AM        12:30PM         AA
SFO LAX
4:10PM 5:05PM UA

GALE
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Deliverables

• Translation
• Classification

– Author
– Recipient
– Names, entities, events content
– Topics
– Logos
– Language ID

MADCAT 
SYSTEM

Translation Classification: 

Language ID, Document Type, 
Author, Recipient, Logo, Date, 
Subject, Relevance, Content



10Distribution A: Approved for Public Release, Distribution Unlimited

Example Output - Printed
English

Logo

Table

Reverse 
Contrast

Two-column text
(Arabic)

Single column text

Text Headline
(Arabic)

Graphic (Face)

Caption (Name)

Channel MBC

57:1 Djimon 6:00 Who wants to be a millionaire

8:15 Johnny Quest 8:00 Don't misunderstand us

8:50 Points of Views

9:15 Friday Prayer – Live

from Mecca Al-Moukrama

10:05 Religious Decree - Live

1:00 News

1:30 Sports Program

And Suheer Al-Murshdi and 
Madeehah Hamdi and Abed 
Al-Rahman Abu Zahra and 
directed by Tawfeeq Saleh it is 
about a group of fishermen 
surprised by their mate Abed 
Al-Mawjoud when he buys a 
big boat that works on steam

and in return he gains the 
bigger share of the fishing. Ibin
Al-Sayed Al-Balti, who is the 
oldest fishermen, suggests to 
them to work together as a 
fishing company so that they 
can buy a boat to compete 
with Abed Al-Mawjoud.

"The Three Love Her" and 

"The Retaliation" 
two Arabic films on the Al-Fathaeia Al-Thania (Satellite 2)
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Example Output - Handwritten

<xml>
<meta ID="BIAP-2003-000090.pdf" genre="correspondence" 

language=”Arabic” >
<date obtained="Jun-10-2005" created="Aug-26-1997">
<author title="Assistant manager training and technical 

Department" address="The Republic of Iraq, President’s 
Office, Intelligence Department">

<recipient name="m40">
<annotation#1 translation="Confidential">
<text translation="One of the sources informed us of newspapers 

that are so called the Iraqi defiance abroad, some of them 
are:"
<list><item 1-Al Wafaa newspaper published in London>
<item 2-Baghdad newspaper published in London (Ayad 
Alawi group).>
<item 3-Al Muftada al Thakafi published in Damascus>
<item 4-Al Wattan published in Damascus></list>
"for your information.  Regards">

<annotation#2 translation="Attachments 8 newspapers">
</xml>

Date

Textual content

Logo

Title

Recipient

Textual content

Address

Annotation#1

Annotation#2
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<xml>
<meta ID="CMPC-2003-012666.tif" genre="correspondence" 

language=”Arabic” >
<date obtained="Mar-22-2006" created="Mar-14-2003">
<author name="Qusai Saddam Hussein"

title="Supervisor of the Republican Guard Secretariat">
<recipient name="Presidential Office/ Special Office”>
...
<text translation="Regarding the execution of Mr. President, 

Commander Saddam Hussein’s (God protect him) orders, 
according to the decision of the Revolutionary Command 
Council on Friday, March 4, 2003.

Transfer all Kuwaiti POW’s / a total of 448 captured Kuwaitis 
who are located at the Al-Nida Al-Agher Prison and the 
Intelligence / General Center and Kazema Prison in Al-
Kazema, to make them human shields at all locations that 
are expected to be attacked by the American aggressors.">

...
</xml>

Date

Textual content

Logo

Signature
Title

Recipient

Example Output - Mixed
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Program Requirements

• Four Tasks
– Printed documents
– Handwritten and mixed documents
– Data
– Evaluation

• Arabic Only
– Surprise language in later phases

• Only English output evaluated
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Evaluation paradigms
• Evaluating Full Translation

– A set of documents in Arabic (20K words per language)
– Create a “gold standard”
– Human editing to match meaning of machine output and “gold 

standard”
– Accuracy is 1-(no. of edits)/(no. of words)

• Evaluating Metadata (Logos, Authors, Recipient, Date)
– A set of documents not seen by the contractors (10K pages)
– Manually establish ground truth 
– Machine encoded metadata 
– Establish ROC curves and EER points
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Metrics

Completed

Completed

95%

85%

75%

60%
% Accuracy

ClassificationTranslation from HandwritingTranslation from Machine Print

90%

90%

85%

80%

70%

50%
% of documents

90%

85%

75%

60%

40%

2%
% Accuracy

85%90%Phase 3

95%95%Phase 5

90%95%Phase 4

85%85%Phase 2

80%75%Phase 1

70%65%Baseline
% of documents% AccuracyPhase


