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Abstract

It 1s well known that an assembly operation is usually constrained by the geometric interference

between parts. These constraints are normally presented as AND/OR. precedence relationships. To

find a feasiblc assembly sequence which satisfies the geometric constraints is not an casy task

because of the TSP(Traveling Salesman Problem) nature with precedence constraints,

In this paper, we developed an automated system based on Neural Network for generating

feasible assembly sequences. Modified Hopfield and Tank network is used to solve the problem of

ANDYOR precedence-constrained assembly sequences. An economic assembly scquence can be

also obtained by applying the cost matrix that contains cost-reducing factors.

To evaluate the performance and effectiveness of the developed system, a case of automobile

generator is tested. The results show that the developed system can provide a “good” planning

tool for an assembly planner within a reasonable computation time period.
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load precedence();
read cost matrix(};
for un=1 10 N
initialize neuron's state();
do
each neuron -> sigmoid function
state’change = state'change + new neuron's state - old neuron’s state
for all neurons
dl energy_terms = 0
for each row has more than one '1'
increase energy_termA
for each column has more than one 1’
increase energy_termB
for
increase energy_termC
for two cities are adjacent
calculate energy_termD
for precedence relationship
increase energy_termF
sum all energy_tems
change neuron's state
until state's change is very small
chech if sequence is valid
if valid
append sequence to file and goto 3
if mot valid
skip and goto 3
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l<-(5&6&7&8&9)
2<-(5&6&T7T&8&9)
3<-(5&6&7&8&9)
4<-(5&6&7&8&9)
9<-(5&6&T7&38)

10 <- 12

11 <- 12

13<-(10&11 &12)

14<-(10&11 &12)

I5<-(5&6&7&8&9)

16 <- 15

17<-(15&16 &19&20& 21 & 25 & 26 & 27 &28&29 &30 &31 &32)

18<-(15&16&17&19&20&21 &25&26&27& 28 &29& 30 &
31 &32)

19<-(15& 16 &20 &21 & 25 &26 & 27 &28 &29& 30 & 31 &32)

20<-(15&16&21 &25&26 & 27 &28 &29 & 30& 31 & 32)

21<-(15&16)

22<-(5&6&7&8&9&15&16& 17 &18&19&20&21 &25 &
26827 &28&29&30& 31&32)

B<-(5&6&T7&8&9&15& 16&17&18&19&20&21 &25 &
268&27&28&29 &30& 31&32)

24<-(5&68&7&8&9&15&16&17& 18 &19&20&21 &25&
20827 &28&29&30&31&32)

25 «<- (28 & 32)

26 <- (28 &32)

27 <- (28 &32)

28 <- 32

20<-(25&26 & 27 &28&32)

30<-(25&26 &27&28&32)

31 <-(25&26 &27 &28& 32)
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