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SUMMARY

The assembly line balancing is a2 combinatorial problem. It is

very difficult teo construct and evaluate all possible

combinations. The available algorithms used in balancing of
assembly lines still need more development especially for
solving large size problems.

The aim of the present research is to develop a model to

solve efficiently the assembly 1line palancing problems.

Special emphasis is made to solve large size problems o©n

PC-computers.

A heuristic algorithm was developed to construct all possible

combinations in structured form. Certain boundaries are built

to confine the local optimal solutions of each work station
in considerably short time. The heuristic algorithm succeeded
in achieving fast and precise sclut.ions o©on pc—-computer.

Several developed heuristics are incorperated in the model

whose main features are summarized in the following:

1- Determination of the candidated work elements to each work
station by applying the earliest and latest work station
heuristic rule.

2- Structuring all possible combinations specified within
each work station in form of a set of matrices. These
matrices are arranged in routes and levels according to
their dimensions in the form of a tree named in this wor k

"t he combinations tree'.

Central Library - Ain Shams University



In

is

II

Pounding the area where a feasible =olution can be found
on Lhe combinations tree. The bounding heuristics always
confine local optimal solutions at each work station.

Due to the structured form of combinations, infeasible
routes are excluded from search Dby applying =& developed
heuristic.

Determination of the search direction across the routes of
the combinations iree in order to follow the shor test
route to the jocal optimal.

Application of the developed modified zero level matrix
MZLM heuristic rule which leads to the same local optimal
solution at each work station. The MZLM heuristic rule was
proved to be efficient in solving larger size assembly
line problem in considerably short time on PC-AT computer.
Plantation of work elements was developed as 2 heuristic
and proved its applicability' and efficiency in solving
Assembly Line Balancing Problem ALBP. This heuristic when
applied with the modified =zere level matrix CMZLMD
heuristic enables solving considerably large sjze problems
in a relatively short time on PC—AT computer. Al though,
local optimal solution at @ach work station can not be
achieved, vorYy competitive results were obtained and
compared with others well known heuristic algorithms.

the present work, different algorithms were developed each

composed of different heuristies to solve different

assembly line balancing propblem =izes having different

characteristics. The first Lo solve small to medium sSizZe
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problems applying mainly the MZIM heurislt.ic. The second tO
sclve large assembly lines and the third to solve small size
lines. Actually, there is no definite values of line wor k
elements that can be used Lo classify the size of the line
(small, medium and large?l. However, in the present work, 2a
iine that contains 19SS than B0 work elements will be
considered as small line. A line that incorporate from 80—a0
work elements will be considered as medium. The line that
consists of mare than 90 work elements will be considered as
large lines.

The developed heuristic algorithms were tested with different

case studies with variable charachoristics and gave better

results in most of the cases. Slight increase in both cycle

Ltime and balance delay was noticed in large size problems due

to the plantation heuristic. However , the increase 1is

negligible and did not exceedod 2.8%

The discussions of the results of the developed heuristic

algorithms have led to the following main conclusions:

1- Structuring the combinations specified within each work
ctation in form of a set of matrices, facilitates the
constructien of all possible combinations. The matrices
representing 3ll combinations are specified by routes and
jevels in & roprosontation tree . When wor k elements are
sorted 1in ascending order according to their times, the
tree has then 2 meaningful pattern. The combination tree
proved to be efficient 1in representing the different
combinations. Its application has also gave 2 chance Lo

confine the area where a solution may exist in a very

Central Library - Ain Shams University



/4

limited number of combinations. The devel oped sear ch
procedure has proved to yield always a local optimal.

The devel oped algorithm, was capable to exclude all
infeasible routes at start instead of making check about
the feasibility of each combination., by applying certain
rules.

Structuring the possible combinations specified within
each work station in combi nations tree, makes the problem.
mor e compl icated. The number of candidated work eslements
increases and consequently both the matrices., routes and
levels required are as well.

In large assembly 1ine@s, the problem will be more
complicated when both the comutability and work element Lo
work station WEST ratios increase. Increasing pbaoth these
ratios, will increase the number of candidated work
elements for each work station. The complexity reprasanted
in %the problems of larger work elements at higher
comutability and WEST ratios.

Planting work elements with its predecessors, according to
specified rules, make the problem more easier to be sol ved
in shorter time. The number of combinations required to be
constructed in this case is reduced. However , the local
optimal solution for each work station can not be
obtained. Maturally, he final seolution ocbtained 1S
different from the cther solutions applying ot her

heuristics.
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Planting work elemsnts, has proved to be efficient as it
can solve the problems which cover a wide range of wEST
ratios.

The application of different heuristics enables the use of
pc—computers with large lines. Other algorithms use main
frame computers and solve less numbers of work elements.
The developed heuristic algorithm in this work is very
competitive to other known algorithms. It reaches the same

or even better results in most of the cases.
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