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ADbstract

To achieve our national car self-development ability ,it is necessary to
lucubrate the theory research and practical application on the CAD technology on
some general large CAD/CAM/CAE software to create some compute aided
system aiming at car design in order to apply in the field of the car design
engineering It is essential to carry on further development to program some
special modules suitable to the car design fields by use of the vehicle design
knowledge and the expert’s experience on the base of the engineering software

The structure design of the car door mainly to solve these tasks ,such as the
package of the door accessories movement check security check and the
availability and reliability of the packaged accessories  As for the multi-object
multi-constraint characters in the door accessory package, the accomplishment of
the package of the door accessories in the car demands a great deal of field
expert’s experience and knowledge as guidance Combine the field expert’s
experience and knowledge with the CAD technology ,which will greatly improve
efficiency of the door design

The knowledge-based engineering for the door accessory package system is
programmed on the platform of the CATIA ,under the direction of the knowledge
engineering theory ,which is the combination of the knowledge ,rule and the
expert’s experience , aiming at  simplifying the complexity of the door accessory
package design and reducing the work strength so as to help the designers to
acquire the optimum case of the door accessory package

The KBE for DAPS system is divided into three basic parts  The Door
Accessory Package System based in the CATIA, for short as DAPS the Door
Accessory Database System based in the CATIA , for short as DADS the Door
Accessory Knowledgebase System based in the CATIA , for short as DAKBS
The knowledge base of the DAKBS is used as to store up the attributes of the
accessories and the knowledge rule of the door accessory package and the infer
machine will query the rule according to the conditions and carry on inferring by
means of the found rules and judge whether the used accessories are qualified or
meet the requirements of the package and the rules and standards  so that help
the designers to arrange conveniently  in some sense ,and enable designers to
consider the requirements of economizing lightening the reasonability of
package in the initial stages
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The KBE for DAPS system structure as figure 1

Designers of the door The door accessory package system based on knowledge

[ Ir Z2—

j the door <: the door accessory database systen

[
‘| accessory based on CATIA

[

|

i

ATTA :
C <;:| package |
' i

|

|

systen Based : The door accessory knowledge base

|
| on CATIA systen based on CATIA
|

Completion of the package

Figure 1 The structure in the KBE for

The DAPS system is the main frame of the integrate knowledge-based
engineering for the DAPS system principally calls the DADS system to perform
the selection and package of the door accessory and call the knowledge from the
knowledge base of the DAKBS system to help the designers to make their
decision The DAKBS system comprises’ infer machine” and* explainer”  The
DAKBS system is mainly used to gather and store expert knowledge and
experience which is provided with the functions of writing, modifying ,deleting ,
updating the knowledge and rules and the sound interface with the DAPS
system While the DADS system chiefly is used to store geometric models and
various information The system will provide the designers with geometric
models and various information when they select the accessory and should have
the friendly interface with the DAPS system

Production system is composed of three parts  Global Database Production
rule Base and Control System Provide the information of the accessory and the
knowledge of the arrangement ~ The C language collaborate with the GII tool in
the CATIA internal function to program the system The door accessory
package knowledge is the aggregation in which all the rules relative to the door
accessory package ,including all the transformation rules from the original status
to the objective status in the process of solving the problem The rules describe
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the general knowledge in the fields of the door accessory package and the
knowledge base is the foundation of the production system to perform the task of
the package of the door accessory, in which the integrality consistency veracity
agility of the knowledge and the rationality of the organization exert great affect
on the working efficiency of the knowledge base

Global database which also named as blackboard ,is a medium data region, a
temporary database to store up all kinds of information and sustain the infer
machine perform to solve the problems and interact with the users ,the
information in which is changed dynamically In some sense ,the database is
called the fact base in this data structure there are all types of present information
stored

The original package information get from the DAPS system ,such as the
original vehicle model the accessory information the arrangement parameter
the process information of the package ,all these the DAPS should interact with
the knowledge base,the infer machine and so on.

The infer machine is the kernel part of the DSKBS system ,which the system
that find out the knowledge and infer out the new knowledge from the
before-mentioned one ,including the selection and switch of the inferring method,
call other modules to collaboratively function, and deduce the conclusion from the
precondition and provide data for other modules The knowledge employed in the
infer machine is from the knowledge base ,so the infer machine is supposed to
dynamically search out the correlative facts and rules in this package The key
point in the design of the infer machine is to improve the inferring efficiency In
order to achieve the actively and effectively perform the logical deduction  the
system ideally search out all the correlative knowledge ,and the main task is to
optimize the searching method to enhance the inferring speed and efficiency

The function of the explainer of the DAKBS system covers the recognition
of the steps in the process of the door accessory package ,the reasonable
explanation for every step in the process ,and deal with these knowledge record in
the form of the expression structure according to the knowledge base , then and
translate into the format that the users are willing to understand and
accept ,answer the questions that the users inquire

The process of the knowledge obtaining is to get the special knowledge that
the expert system need to solve the problem from the experts and the books in the
field of the door accessory packaging  and store ,transmit and transfer it in some
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terms The basic task is to obtain the knowledge for the expert system ,and to
build a sound perfect effective knowledge base

The task of the integration of the system is to fulfill the interface between the
DAKBS with the main DAPS system and the DADBS system, enable the
software to systemically and fully perform  when the main DAPS system
works ,it will first read the information of the vehicle model ,and perform the
package of the door accessories in term of the different types of the vehicle
model ,at the same time ,the global database should keep record of all the useful
and available information, such as the names and attributes of the accessories
the numbers of the accessories that have been packaged The accessory that the
DAPS system need to be arranged is loaded from the accessory base of the
DADBS system The whole system mainly depends on the global
database(blackboard) to transfer and communicate the data The DAKBS system
provide the rule and help of the process  The main system packages the
accessories according to the flow of the program

Though the expert system have valuable practical significance, but as to the
limitation of the level of the author’s knowledge, the project still needs lots of jobs
to make the system perfect
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