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Abstract 
 

 Machine Translation was one of the first applications of 
Artificial Intelligence technology that was deployed to 
solve real-world problems.  Since the early 1960s, 
researchers have been building and utilizing computer 
systems that can translate from one language to another 
without extensive human intervention.  In the late 1990s, 
Ford Vehicle Operations began working with Systran 
Software Inc to adapt and customize their Machine 
Translation (MT) technology in order to translate Ford's 
vehicle assembly build instructions from English to 
German, Spanish, Dutch and Portuguese.  The use of 
Machine Translation (MT) was made necessary by the 
vast amount of dynamic information that needed to be 
translated in a timely fashion.  Our MT system has 
already translated over 5 million instructions into these 
target languages and is an integral part of our 
manufacturing process planning to support Ford's 
assembly plants in Europe, Mexico and South America.  
In this paper, we focus on how AI techniques, such as 
knowledge representation (Iwanska & Shapiro 2000) and 
natural language processing (Gazdar & Mellish 1989), 
can improve the accuracy of Machine Translation in a 
dynamic environment such as auto manufacturing.   

  
Introduction 

 
    Vehicle Operations has been utilizing a Machine 
Translation (MT) system at Ford Motor Company since 
1998  for the translation of our process assembly build 
instructions from English to German, Spanish, Portuguese 
and Dutch.  This system was developed in conjunction 
with SYSTRAN Software Inc. and is an integral part of 
our worldwide process planning system for manufacturing 
assembly.  The input to our system is a set of process build 
instructions that are written using a controlled language 
known as Standard Language.  The process sheets are read 
by an artificial intelligence (AI) system that parses the 
instructions and creates detailed work tasks for each step 
of the assembly process (Rychtyckyj 1999).  These work 
tasks are then released to the assembly plants where 

specific workers are allocated to each task.  In order to 
support the assembly of vehicles at plants where the 
workers do not speak English, we utilize MT technology to 
translate these instructions into the native language of 
these workers.  Standard Language is a restricted subset of 
English and contains a limited vocabulary of about 5000 
words that also include acronyms, abbreviations, proper 
nouns and other Ford-specific terminology.  In addition, 
Standard Language allows the process sheet writers to 
embed comments within Standard Language sentences and 
to attach explanatory remarks to the instructions.  These 
comments and remarks are ignored by the AI system 
during processing, but have to be translated by the MT 
system.  Standard Language also utilizes some structures 
that are grammatically incorrect, which creates problems 
for the MT translation process.  Based on our experience, 
we have concentrated on two different approaches to 
improve the quality of machine translation:  

• Develop a process and methodology to build, test 
and maintain translation glossaries that contain 
the specific terminology that needs to be 
translated. 

• Develop a process to analyze and convert the 
source text into a format that is much more 
understandable to the MT system and produces 
more accurate results. 

 
Problem Description 

 
    Ford Motor Company operates vehicle assembly plants 
all over the world, including locations in Germany, Spain, 
Belgium, Mexico, Brazil, Venezuela and others.  The 
assembly line workers at these plants generally do not 
speak English, but the assembly build instructions are 
always written in English.  Therefore, these instructions 
need to be translated into the home language of the 
workers that will actually be following these instructions.  
The standard process-planning document, the process 
sheet, is the primary means for conveying the assembly 
information from the initial process planning activity to the 
assembly plant.  A process sheet contains the detailed 
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instructions needed to build a portion of a vehicle.  A 
single vehicle may require several thousand process sheets 
to describe its assembly.  An engineer writes a process 
sheet describing a portion of the assembly work utilizing a 
restricted subset of English known as Standard Language.  
Standard Language allows an engineer to write clear and 
concise assembly instructions that are machine-readable.  
The process sheets also contain embedded comments and 
associated remarks that need to be translated.  In addition, 
changes to the process build instructions are frequent and 
this necessitates the re-translation of those instructions.  In 
a typical month, we may need to translate over 150,000 
records from English into our target languages of Spanish, 
Portuguese, Dutch and German. Figure 1 displays our 
monthly translation metrics from 2003-2005.  Since the 
initial deployment of this system, we have translated over 
5 million records.  The sheer volume, quick turn-round and 
cost required precluded the use of human translators on 
this project.  The use of a controlled language, such as 
Standard Language, also gave us impetus to find an 
automated solution.  The specific terminology required to 
describe the automotive assembly and engineering 
methodology at Ford required us to develop technical 
glossaries that could accurately translate text containing 
these terms.  However, we also learned that Machine 
Translation accuracy can be greatly improved by analyzing 
and modifying the source text to improve the quality of the 
translation output.  In the next section, we will describe in 
more detail how we combined natural language processing 
and knowledge representation and reasoning to build and 
deploy a machine translation system. 
 

 
Figure 1: Monthly Translation Counts 

 
 
 

Application Description 
 
    The machine translation system utilized at Ford is 
integrated into the Global Study Process Allocation 
System (GSPAS).  The goal of GSPAS is to incorporate a 

standardized methodology and a set of common business 
practices for the design and assembly of vehicles to be 
used by all assembly plants throughout the world.  GSPAS 
allows for the integration of parts, tools, process 
descriptions and all other information required to build a 
motor vehicle into one system and provides the 
engineering and manufacturing communities a common 
platform and toolset for manufacturing process planning.  
GSPAS utilizes Standard Language as a requirement for 
writing process build instructions, and we have deployed 
an MT solution for the translation of these process build 
instructions. 
    The translation process at Ford for our manufacturing 
build instructions is fully automated and does not require 
human manual intervention.  All of the process build 
instructions are stored within an Oracle database; they are 
written in English and validated by the AI system.  AI 
validation consists of parsing the Standard Language 
sentence, analyzing it and matching the description to the 
appropriate work description in the knowledge base.  Then 
the system creates an output set of work instructions, their 
associated MODAPTS codes and time required to perform 
each operation. MODAPTS codes (Modular Arrangement  
of Predetermined Time Standards) are used to calculate the 
time required to perform these actions.  MODAPTS is an 
industrial measurement system used around the world 
(Carey 2001).  A more complete description of the GSPAS 
AI system can be found in (Rychtyckyj 1999).   
     After a process sheet is validated and the AI system 
generates the appropriate MODAPTS codes and times, a 
process engineer will release the process sheet to the 
appropriate assembly plants.  A vehicle that is built at 
multiple plants needs to have these process sheets sent to 
each of these assembly plants.  The information about each 
local plant is stored in the database, and those plants that 
require translation are identified by the system.  The 
system then selects the process sheets that require 
translation and starts the daily translation process for each 
language.  Currently we translate the process build 
instructions for 26 different vehicles into the appropriate 
language.  English-Spanish is the most commonly used 
language pair as it supports our assembly plants in Spain, 
Mexico and South America. 
     The machine translation system was implemented into 
GSPAS through the development of an interface into the 
Oracle database.  Our translation programs extract the data 
from an Oracle database, modify the source text to 
improve translation accuracy, utilize the SYSTRAN 
system to complete the actual translation, and then write 
the data back out to the Oracle database.  
     Our user community is located globally.  The translated 
text is displayed on the user’s PC or workstation using a 
graphical user interface through the GSPAS system.  The 
Ford multi-targeted customized dictionary that contains 
Ford technical terminology was developed in conjunction 
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with SYSTRAN and Ford based on input from engineers 
and linguists familiar with Ford’s terminology. 
     One of the most difficult issues in deploying any 
translation is the need to get consistent and accurate 
evaluation of the quality of your translations (both human 
and machine).  We are using the J2450 metric developed 
by the Society of Automotive Engineers (SAE) as a guide 
for our translation evaluators (SAE2002).  The J2450 
metric was developed by an SAE committee consisting of 
representatives from the automobile industry and the 
translation community as a standard measurement that can 
be applied to grade the translation quality of automotive 
service information.  This metric provides guidelines for 
evaluators to follow and describes a set of error categories, 
weight of the errors found and calculates a score for a 
given document.  The metric does not attempt to grade 
style, but focuses primarily on the understandability of the 
translated text.  The utilization of the SAE J2450 metric 
has given us a consistent and tangible method to evaluate 
translation quality and identify which areas require the 
most improvement.     
    We have also spent substantial effort in analyzing the 
source text in order to identify which terms are used most 
often in Standard Language so that we can concentrate our 
resources to correctly translate those most common terms 
(Manning 2000).  This was accomplished by using the 
parser from our AI system to store parsed sentences into 
the database.  Periodically, we run an analysis of our 
parsed sentences and create a table where our terminology 
is listed in order of usage frequency.  This table is then 
compared to the technical glossary to ensure that the most-
commonly used terms are being translated correctly.  The 
frequency analysis also allows us to calculate the number 
of terms that need to be translated correctly to meet a given 
translation accuracy threshold.  For example, we can 
calculate that 80% translation accuracy (based on 
terminology) requires that the most-frequently used 200 
terms need to be inserted into the translation glossary.   
    A machine translation system, such as the one we utilize 
from Systran, translates sentence by sentence.  A single 
term by itself cannot be translated accurately because it 
may correspond to different parts of speech depending on 
the context.  Therefore, it is necessary to build sample test 
cases for each word or phrase that we will need to test for 
translation accuracy. This test case utilizes that term in its 
correct usage within the sentence.  A file containing these 
translated sentences (known as a test corpus) is used as a 
baseline for regression testing of the translation 
dictionaries.  After the dictionary is updated, the test 
corpus of sentences is retranslated and compared against 
the baseline.  Any discrepancies are examined and a 
correction is made to either the baseline (if the new 
translation is correct) or the dictionary (if the new 
translation is incorrect).     
    Therefore, in practice, our translation system 
automatically translates all of the assembly build 

instructions required for a given assembly plant without 
any manual human intervention.   
 
 

Uses of AI Technology 
 
    As stated previously, we have discovered that improving 
language translation quality can be done most effectively 
by focusing on the source text.  In our case, the source text 
is a combination of a controlled language and free-form 
text.  Each of these must be treated in a somewhat different 
fashion in order to get the most accurate translation results.   
This can be done by applying natural language processing 
along with knowledge representation and reasoning to 
convert the source text to an equivalent form that can be 
processed more accurately by the Machine Translation 
engine. 
    The first step in applying MT technology is to analyze 
your existing text in order to understand exactly what 
terminology needs to be translated and how the source text 
is structured.  The terminology analysis is performed by 
running all of the source text through a program that 
retrieves each individual token and looks up the token in 
the automotive ontology that we have developed for 
Standard Language as part of the GSPAS project.  A 
Standard Language sentence can be parsed and understood 
by the GSPAS AI system; therefore, each token in the 
sentence has the relevant information (part of speech, 
usage, size, etc) available in the ontology.  In addition, the 
ontology provides us a method to identify phrases that 
need to be translated as an entity rather than as a collection 
of single words. 
    The analysis of free-form text is substantially more 
difficult.  We have discovered that a vast majority of the 
terms (87%) can be identified using the GSPAS ontology; 
however most of the free-form comments and remarks 
cannot be parsed successfully. 
    Along with the need for special technical glossaries for 
translation, we utilize a variety of approaches that take 
advantage of the natural language processing and the 
knowledge representation technologies to convert the 
source text into a form that is much more likely to lead to a 
better translation.  This is based on the fact that MT 
systems expect source text to conform to some specific 
rules including the following: 

• Simple, unambiguous sentence structures (shorter 
sentences usually translate much better than long, 
complicated sentences).  Many authoring systems 
put a strict limit on how long a sentence may be. 

• It is preferable to put articles in front of nouns 
and noun phrases as it helps the MT system 
identify the proper part of speech and create a 
more understandable translation. 

• The regular grammar rules of capitalization and 
punctuation need to be observed.  In general, a 
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sentence that is written according to the structured 
rules of English grammar will be translated more 
accurately than one that is not. 

• Acronyms, abbreviations and proper nouns need 
to be identified unambiguously; this is where the 
ontology is most useful.  For example, the system 
needs to know that "ABS" is an abbreviation for 
ANTI-LOCK BRAKE SYSTEM and not for 
ABSOLUTE.   

• The MT system will utilize any additional 
information about the source text that can be 
gleaned from the system; in our case we utilize 
XML tags to identify certain properties of the 
source text, such as part of speech and its usage in 
this context.    

 
    Therefore, we have deployed a pre-translation 
component into our system that reads in the source text as 
it is written by the process engineers, converts the source 
text into a more MT-friendly form and then submits the 
reformulated text to the translation engine.  This 
reformulation process begins by using the ontology and AI 
parser to process the input text.  At this point, the ontology 
is referenced to determine if any acronyms, abbreviations 
or terms need to be replaced by a synonym, which will 
always translate correctly.  Other changes to the Standard 
Language text are also performed to enhance the structure 
of the source text.  For instance, articles are added into the 
text in front of noun phrases except in circumstances 
where the noun phrase would never expect an article.  The 
sentence "SECURE BRACKET TO BUMPER" is 
converted to "SECURE THE BRACKET TO THE 
BUMPER", but "DRIVE VEHICLE 60 FEET" is not 
converted to "DRIVE VEHICLE THE 60 FEET". 
    In Standard Language, we allow the engineers to use 
ungrammatical structure in some cases, and this needs to 
be corrected before the sentence can be translated.  A 
process writer may put a size adjective after a part to 
override the existing size of the part as in the following 
example:  "OBTAIN BRACKET ASSEMBLY VERY-
LARGE."  In this case, the system uses the term "VERY-
LARGE" to override the existing size of the "BRACKET 
ASSEMBLY."  The sentence is then converted to 
"OBTAIN THE VERY-LARGE BRACKET 
ASSEMBLY" before it is sent to the translation engine.  
Similar types of text reformulation are performed when 
handling plurals, numeric constants and special cases 
where the Standard Language text cannot be translated 
accurately. 
    As mentioned previously, we also need to translate 
embedded remarks and comments that are not in Standard 
Language and contain free-form text.  In this case, we rely 
on embedded XML tags to assist the MT program in the 
translation process (Senellart et al 2003).  First, we identify 
the free-form remarks that are embedded in the Standard 
Language text.  We then utilize the ontology to analyze the 

terminology that is contained within the remarks and 
replace any abbreviations or acronyms with the proper 
unambiguous Standard Language term.  The system then 
looks at the length of the embedded remark and places the 
appropriate tag around the remark; we have found that 
very short remarks (one or two) words are generally 
modifiers, while longer remarks are self-contained phrases 
that should be translated as such.  In effect, the XML 
tagging uses the benefits of the natural language 
processing and ontology from the AI system to assist the 
MT program in creating a more accurate translation.  We 
are currently working on expanding the scope of the 
tagging process to incorporate additional information, such 
as part of speech tagging, to further enhance the translation 
accuracy. 
 

Application Use and Payoff 
 
    The Machine Translation system has been deployed at 
Ford for over seven years.  The impact of this system can 
be summarized as follows: 
 

• We have translated over 5 million records from 
English to Spanish, German, Portuguese and 
Dutch. 

• The user community has access to translations of 
assembly instructions in their home language 
within 24 hours of the process sheet being written 
and completed. 

• We have created Ford-specific translation 
glossaries for each of the language pairs for which 
we need to translate our assembly instructions.  
The translation glossaries contain a significant 
number of part descriptions phrases that need to 
translated as a single entity and consequently, 
contain up to 6000 entries. 

• We have worked with Systran to deploy a web-
based process that makes it possible for us to 
maintain and update the Ford-specific technical 
glossaries on a timely basis. 

• We have built a process that allows the assembly 
plant personnel to manually override the 
translations when necessary.  These human 
translations will remain in the system as along as 
the underlying English source text is not 
modified. 

• We have developed a process to re-translate the 
process sheets when an updated technical 
glossary is deployed; this ensures that the users 
will have the benefit of the latest version of the 
translations available. 

 
    The easiest way to calculate the benefits of using the 
Machine Translation is to compare the costs of human 
translation versus the cost of developing an MT solution 
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that can generate translations with the same accuracy.  A 
Machine Translation system, even in a semi-controlled 
setting, will not generate translations as accurate as a 
trained human translator.  We can develop translations that 
are highly accurate (our English/German is over 90% 
correct), but this is directly dependent on the involvement 
of the bilingual technical people with the creation of 
technical glossaries.  The English-German glossary is 
much more complete than English-Portuguese, so our 
translations are more accurate into German than into 
Portuguese. However, the huge amount of data that we 
need to translate precludes the use of human translators.  
Our goal in this project was to develop translations that are 
understandable, but not at the level of human translations.  
Since Standard Language is always evolving, the technical 
glossaries must always be modified to keep them current.  
The main payoff for this project is that we are able to 
provide "understandable" translations to our users around 
the world in a timely manner without any direct human 
intervention. 
 
 

Application Development and Deployment 
 
     The artificial intelligence development for our 
applications here at Ford Manufacturing Engineering 
Systems is based on the Hewlett-Packard UNIX (HP-UX) 
platform utilizing the Lispworks and Knowledgeworks 
tools from Lispworks Inc. (www.lispworks.com).  We 
have found that this tool provides a flexible and powerful 
development environment while providing access to our 
Oracle database through an SQL interface.  We have 
worked closely with Systran in seamlessly integrating their 
translation programs into our translation process.  The 
largest amount of effort that we spent was to develop the 
customized translation glossaries for each of the four 
language pairs that we need to translate.  This development 
work required the efforts of internal Ford bilingual subject 
matter experts, the use of retired and external people that 
understand Ford and automotive technical terminology, the 
use of linguistic experts from Systran and our own 
expertise in bringing all of these knowledge sources 
together.   
    The actual translation process is shown in Figure 2; the 
entire process is fully automated.  Each evening, a batch 
run scans the database for those process sheets that need to 
be translated based on the assembly plant in which vehicle 
is built.  At this point, the element text has been 
reformulated into a more translation-friendly format by the 
AI system and our translation programs selects the records 
from the database that need to be translated.  The 
appropriate XML tags are added and the record is then 
translated for each target language.  The translated record 
is then written back into the database.  The translation 
process utilizes three different glossaries: a customized 

Ford-specific glossary, a generic automotive glossary and 
a general-purpose glossary.  The "translation parameters" 
file contains specific information about the translation 
processing for each language.  For example, English-
German in translated in imperative form while English-
Spanish is translated in infinite form. 
    The initial application deployment and development 
took about six months to accomplish; this included writing 
the software that would interface with the translation 
engines and update the database as needed.  These initial 
translations were of very poor quality and were not 
acceptable to the user community.  At that point we started 
working to improve the translation quality by building up 
the technical glossaries and building a process to improve 
the source text before it is translated.  This was 
accomplished by creating utilities to analyze the source 
text and identify the terminology that was causing 
translation problems.  Changes were also implemented to 
the translation process to allow our users the ability to 
override the automated translations manually when 
necessary.  Another important issue that had to be 
addressed was to ensure that the translated text could be 
properly displayed to the users because of the special 
characters that are required and the extra space that is often 
needed.  The accuracy of the translations increased as we 
built up the technical glossaries and improved the text 
reformulation process.  Over the next few years, Systran 
spent considerable time and effort to streamline and 
improve their translation programs, and as a result we 
deployed more than 10 versions of the technical glossaries.  
Our translation accuracy improved noticeably with the 
English/German and English/Spanish, as it was much 
easier to find people that could work on these glossaries. 
The amount of maintenance required is also directly 
proportional to the size of the technical glossaries.  This 
system has been in production since 1998, but we are still 
spending a considerable amount of effort maintaining and 
enhancing the system both through advances in technology 
and with the creation of more complete technical 
glossaries. 
    We have also studied the possibility of expanding the 
Machine Translation approach beyond just manufacturing 
assembly instructions.  There are other types of automotive 
information, such as technical service bulletins and 
warranty claims that need to be translated in a timely and 
accurate manner.  This type of source information is much 
less controlled and contains more ambiguity than the 
assembly build instructions.  In addition, the terminology 
glossaries will need to be refined and updated to improve 
the quality of these translations.  However, we believe that 
further advancements in MT technology, including "part of 
speech tagging", statistical analysis and learning 
techniques will increase the use of MT for other less-
structured problem domains that do not utilize a controlled 
language.   .
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Figure 2: Machine Translation in GSPAS 
 

Maintenance 
 
    As previously discussed, we have spent considerable 
time and effort to create a set of customized technical 
glossaries that are used during the translation process.  
These glossaries were developed in conjunction with 
SYSTRAN and with subject matter experts from Ford 
Motor Company.  However, since Standard Language and 
the Ford terminology is always evolving, it soon became 
obvious that we needed to develop a process to modify and 
add terminology to our technical glossaries in a timely 
manner. 
     The initial release of our MT system was designed so 
that all updates to the technical glossaries required 
SYSTRAN to create and compile a new set of dictionaries 
that would include the new changes.  SYSTRAN would 
need to test these dictionaries through their internal quality 
control program and then deliver the updates to Ford.  We 
would also need to test the updates against our internal 
benchmarks and deploy them into production if the result 
of the testing was acceptable.  The entire process would be 
delayed if any problems were discovered during testing.  
This approach was too cumbersome and time-consuming 
and was not viable for the long term. 
     SYSTRAN developed a web-based system known as 
the SYSTRAN Review Manager (SRM) (Costa & 
Panissod 2003) that addressed all of these shortcomings.  
The SRM was deployed on a Ford internal server that 
allowed us to control and monitor the access to the 
application.  Figure 3 shows a screen print of the SRM that 
display how a user would deal with a term that was not 
found in the translation glossary.  Our user community was 
trained to use this tool and it gave them the following 
benefits: 

• Automation of the testing process: a user could 
make a change to the technical glossaries and 
immediately run a translation that would test to 
see how the change would impact the translation 
quality. 

• The SRM allows users to create and modify 
different versions of user-defined dictionaries 
without impacting changes that are being made by 
a different user. 

• Test corpuses can be loaded and analyzed directly 
within the SRM. 

• The web-based architecture of the SRM allows 
our users to access the system without any 
additional software or hardware requirements. 

• The SRM provides very quick turn-around time 
for the process of modifying and deploying an 
updated translation glossary. 

 
 

 
 
 
Figure 3: SYSTRAN Review Manager 
 
    Another important facet in dictionary maintenance 
involves the analysis and customization of the source text.  
We have previously described some of the techniques we 

Ford Customer Dictionary 
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Target Text 
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have been using to clean up the source text to improve 
translation quality.  In this section we will discuss 
additional capabilities we have added into the system to 
improve the translation of the free-form text.  A Standard 
Language element may contain embedded free-form text 
that is ignored by the AI system; however this text must be 
translated and sent to the assembly plants.  This free-form 
text usually consists of additional information that may be 
useful to the operator on the assembly line.  Below is an 
example of Standard Language with embedded free-form 
text comments. 
 

PLACE TWO MOULDINGS INSIDE HEATER 
{TAPE SIDE UP} 

 
    The text inside the curly brackets {TAPE SIDE UP} is 
not really part of the sentence; it actually describes the 
position of the "mouldings."  Therefore, a translation 
system that processes this sentence as one entity would not 
generate an accurate translation.  We need to be able to tell 
the system that the clause inside the curly brackets should 
be treated independently from the rest of the sentence.  
This problem is solved by embedding tags into the source 
text before it gets translated.  These tags identify 
comments and provide the translation program with 
information about how these comments should be 
translated.  Short comments are processed differently from 
long comments within Standard Language regarding 
translation parameters (dictionaries and segmentation).   
The above comment with embedded tags will look like the 
following: 
 

PLACE TWO MOULDINGS INSIDE HEATER 
<comment> TAPE SIDE UP </comment> 
  

    Another facet of system maintenance addresses the 
underlying software architecture that supports our 
translation system.  Translation in GSPAS involves a set of 
programs that communicate with a database as well as with 
the translation engines and technical glossaries.  Most 
changes to the translation engine processing also require 
changes to the translation pre-processing programs.  In 
addition, modifications to the database model or upgrades 
to the operating system require extensive testing and 
validation of the translation results.   
 
 

Conclusions and Future Work 
 
    In this paper we discussed some of the issues related to 
the maintenance of a machine translation application at 
Ford Motor Company.  This application has been in place 
since 1998, and we have translated more than 5 million 
records describing build instructions for vehicle assembly 
at our plants in Europe, Mexico and South America.  The 
source text for our translation consists of a controlled 

language, known as Standard Language, but we also need 
to translate free-form text comments that are embedded 
within the assembly instructions.  The most difficult issue 
in the development of this system was the construction of 
technical glossaries that describe the manufacturing and 
engineering terminology in use at Ford.  Our application 
uses a customized version of the SYSTRAN Software 
translation system coupled with a set of Ford-specific 
dictionaries that are used during the translation process.  
The automotive industry is very dynamic, and we need to 
be able to keep our technical glossaries current and to 
develop a process for updating our system in a timely 
fashion. 
    The solution to our maintenance issues was the 
development and deployment of the SYSTRAN Review 
Manager.  This web-based tool allows our users the 
capability to test and update the technical glossaries as 
needed.  This has reduced our turnaround time for 
deploying changes to the dictionaries from 2 months to 
less than 48 hours.  The SYSTRAN Review Manager runs 
on an internal Ford server and is available for use by our 
internal customers. 
    System maintenance is an on-going issue.  We still 
require additional capabilities to improve our translation 
accuracy and to expand our system to other types of source 
data, including part and tool descriptions.  We have 
already introduced XML tagging into our free-form 
comment translation and are working with SYSTRAN to 
enhance that capability and improve translation accuracy.  
Our current AI system in GSPAS already parses Standard 
Language into its components and we would like to pass 
that information over to the translation system to improve 
the sentence understanding that should lead to higher 
accuracy. 
    This project has given us a unique perspective into the 
culture and business processes of our fellow Ford 
employees around the world.  We allow the users to 
override the translations manually when they are 
unacceptable and also provide a feedback mechanism to 
measure the accuracy of these translations.  We have been 
surprised to see, that in many cases, our users prefer that 
we utilize an English acronym or term rather than the 
correct translated word.  We have also discovered that 
even in a technical domain such as automobile assembly, 
there still exists some variation between Spanish in Spain, 
Mexico, Argentina and Venezuela.  The proliferation of 
free web-based translation engines has proven to be both a 
blessing and a curse for our project.  In some cases, users 
would not want to even consider using MT after trying out 
these web services; in other cases users were perfectly 
satisfied with the quality of these translations and did not 
see the need for any customization work.  Perhaps one of 
our biggest challenges is to properly educate and manage 
the expectations of the user community when exposing 
them to this technology. 
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    Our experience with Machine Translation technology at 
Ford has been positive; we have shown that customization 
of a commercial translation system can lead to very 
positive results.  It is also essential to put a process in place 
that allows for the timely testing and upgrades to the 
technical glossaries.  We are confident that further 
enhancements to the technology, such as tagging of 
terminology, will lead to better results in the future and 
improve the use and acceptance of machine translation in 
the corporate world. 
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