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Pipe Auto-Routing with Design Knowledge-base

Sang-Seob Kang*, Se-Hyun Myung** and Soon-Hung Han***

ABSTRACT

Finding the optimum route of ship's pipes is complicated and time-consuming process. Ex-
perience of designers is the main tool in this process. To reduce design man-hours and human er-
rors a design expert system shell and a geometric modeler is used to automate the design process.
In this paper, a framework of the intelligent CAD system for pipe auto-routing is suggested,
which consists of general-purpose expert system shell and a geometric modeler. The design expert
system and the geometric modeling kemel have been integrated. The CADDSS of Com-
putervision is used as the overall CAD environment. The Nexpert Object of Neuron Data is used
as the expert system shell. The CADDSS ISSM is used as the interface that creates and modifies
geometric models of pipes. Existing algorithms for the routing problem have been analyzed. Most
of them are to solve the 2-D circuit routing problems. Ship piping system, specially within the en-
gine room, is a complicated, large scale 3-D routing problem. Methods of expert system have
been used to find the route of ship pipes on the main deck.

Key words : Pipe auto-routing, Expert system, Geometric modeling, Intelligent CAD
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Fig. 1. Pracess of piping system design.
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Fig. 6. Routing process of main pipes.

{@RULE = R_Typical_Section_Design
(@LHS =

(Assign (Data_Retrieve} (Data_Retrieve))

(Assign (Walk_way_Design) (Walk_way_Design))
{Assign (Typical_Pipes_Location} (Typical_Pipes_Location))
{Assign (Data_Write) (Data_Write))

)

(@HYPO = Typical_Section_Design)

(@RHS =
{DeleteObject(< | Longitudinals | >))
{Reset{Dummy_object.dummy_cum))
(Reset{Dummy_object. dummy_index))

(Assign (FALSE) (Typ_sec_designer,visit_status))

)

)

(@METHOD = Assign_Data
(@ATOMID = Walk_way; @TYPE = OBJECT;)
(@FLAGS = PUBLIC;)
(@RHS =

(Assign (SELF.angle_size) (SELF.angle_size))
(Assign (ROUND(SELF .breadth)) {SELF breadth))
(Assign (SELF.ibtm_y) (SELF.ibtm_y))
(Assign (SELF.ibtm_z) {SELF.ibtm_z))
(Assign (SELF.ibop_y) (SELF.ibop_y))
(Assign (ROUND(SELF.itop_z) (SELF.itop_z))
(Assign (SELF.abtm_y) (SELF.obtm_y))
(Assign (SELF.obtm_z) {SELF.obtm_z))
(Assign (SELF.otop_y} {SELF.otop_v))
(Assign (ROUND(SELF.otop_z) (SELF.otop_z))
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