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About 

An expert system is a computer program designed to simulate the problem-solving 
behavior of a human who is an expert in a narrow domain or discipline. An expert 
system is normally composed of a knowledge base (information, heuristics, etc.), 
inference engine (analyzes the knowledge base), and the end user interface (accepting 
inputs, generating outputs). The path that leads to the development of expert systems is 
different from that of conventional programming techniques. The concepts for expert 
system development come from the subject domain of artificial intelligence (AI), and 
require a departure from conventional computing practices and programming 
techniques. A conventional program consists of an algorithmic process to reach a 
specific result. An AI program is made up of a knowledge base and a procedure to infer 
an answer. Expert systems are capable of delivering quantitative information, much of 
which has been developed through basic and applied research (e.g. economic 
thresholds, crop development models, pest population models) as well as heuristics to 
interpret qualitatively derived values, or for use in lieu of quantitative information. 
Another feature is that these systems can address imprecise and incomplete data 
through the assignment of confidence values to inputs and conclusions. One of the most 
powerful attributes of expert systems is the ability to explain reasoning. Since the system 
remembers its logical chain of reasoning, a user may ask for an explanation of a 
recommendation and the system will display the factors it considered in providing a 
particular recommendation. This attribute enhances user confidence in the 
recommendation and acceptance of the expert system.  

The Attribute Expert System (AES) is a web-enabled, database-driven, security-governed application 
that allows engineers at Ford to do a quick evaluation of vehicle parameters and the effect of changing 
them on attributes using intelligent statistical, empirical or neural network based knowledge driven 

models. For a slide show of the technical details used please Click Here.  

This document is divided into the following sections:  

 Background  

 Process  

 Accessing AES  

 Modules in AES  

 Database definition  

 Administration  

 Technical Details  

 Security Model  

 References  
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http://www.bdrive.com/wp/aes/#modules
http://www.bdrive.com/wp/aes/#database
http://www.bdrive.com/wp/aes/#admin
http://www.bdrive.com/wp/aes/#tech
http://www.bdrive.com/wp/aes/#security
http://www.bdrive.com/wp/aes/#references


Background 

Product Design and Verification is a highly iterative process which starts with gathering competitive 
information, new trends in technology and futuring requirements, cascading the requirements and 
setting targets for the product development lifecycle and finially doing the systems engineering process 
of design and verification iteratively through the different attributes of the vehicle system. The following 

image illustrates the design spiral in an automotive product development scenario:  

 

In a slideshow entitled "Knowledge Based Engineering - Pre-KO in a Day Using Simple Attribute 
Tools", Peter Creutz and Bob Thomas have illustrated the techniques used to intelligently decipher 
what-if scenarios so that upfront in the program design phase, parameters could be defined and 

interations in the process reduced.  



Process 

Simple Attribute Tools utilize simple mathematical models to predict attribute performance when 
fundamental vehicle parameters are altered. These tools use 3 levels of math models:  

1. Heuristic "Rule of Thumb" Models  

2. Empirical Models  

 Statistical or Theory Driven (linear or non-linear)  

 Data Mining (classification trees or regression trees)  

3. Paramteric Models (F=ma)  

The Attribute Expert System was developed specifically to answer what-if type of questions during pre-
KO. These questions are posed by: Product Strategy, VC Business Offices and various RVT Activities 
like Attribute Engineering and GAP.  

 



 

Modules in AES 

The front page of the Attribute Expert System allows users to access all the modules as depicted below  



 

The utiltites are divided into  

1. Individual Prediction Tools that consist of:  
a. Vehicle Wieght Calculator  
b. Turn Circle and Ride Height Calculator  
c. Vehicle CG Calculator  
d. Road NVH Calculator  
e. Powertrain NVH Calculator  
f. Performance and Fuel Economy Calculator  
g. Safety Indicator  
h. Star Rating Calculator  

2. Integrated Tools that consist of  
a. Digidot Plot  
b. Ranked Order Computer  



c. Prediction Assessment Utility  
d. Combined Attributes Radar Chart  
e. Vehicle Dataq Retriever  
f. Data Administration Utility  
g. Maintenance Utility  

3. The Aero Expert System  
4. Safety Design Knowledge Base Prediction Tools  

Each of the Prediction Tools consist of the Calculator Portion that allows input of the different 
parameters and prediction of the desired attribute. It links to the Vehicle Database to pick individual 
vehicle parameters as they exist in the database and automatically insert these into the parameter 
fields and compute the outcome. By varying a certain parameter, its trend can be tracked and depicted 
with a graph plotting utility. Represented below are screen shots of usage of the Vehicle Weight 

Calculator.  

 



 



 



 



 



 

By Simply selecting the Safety Star Rating from the pull down list on the top left hand side, the calulator 
for this utility is enabled.  



 

Digidot Plot - home  



 

Digidot Plot - vehicle selection  



 

Digidot Plot - attribute selection  



 

Digidot Plot - attribute values for selected vehicle  



 

Digidot Plot - chart  



 

Rank Order - home page  



 

Rank Order - vehicle selection  



 

Rank Order - attribute selection  



 

Rank Order - vehicle and attribute values  



 

Rank Order - Rank order list  



 

Prediction Assesment - Home page  



 

Prediction Assesment - Vehicle Selection  



 

Prediction Assesment - Attribute Selection  



 

Prediction Assesment - List  



 



Combined Attributes Radar Chart - attribute selection  



 



Combined Attributes Radar Chart - Chart  

 

Vehicle Data Retriever - Attribute selection  



 

Vehicle Data Retriever - Selected attributed chart  



 

Maintain Vehicle Data  



 

 



Database Schema Definition 

The first iteration of the Attribute Expert System consisted of a flat file data structure. To enable better 
searches and queries, and to integrate it well with other existing and future applications, the data was 
migrated to reside in a relational database of the Benchmarking schema. Since this data was tabular 
and encompassed several line items of the Benchmarking schema, a view was created so that input 

and extraction of this data could be facilitated.  

Technical Details 

Versions 1 to 3 consisted of a Perl application that talked to the flat file data structure. Version 4 is a 

pure Servlet implementation and consists of the Benchmarking schema in the backend.  

Security Model 

 All user with a valid Ford CDSID are allowed to use the expert system  

 Only administrators can add/delete/modify items in the database  
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