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The Problem

One of the tasks of the Construction office of the company is to
create sheets containing a lot of objects describing a building
construction.

For this reason it is necessary to arrange all small patterns in the
big sheet of the initial material with a minimum wastage.
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Task 1: Two Dimensional Cutting Stock Problem

We have a large piece of paper with dimensions
X = 1000 mm, Y = 15000 mm. On this paper many small
rectangles (drawings) with dimensions (ai , bi ), i = 1, ..., n
should be arranged. The goal is to arrange the rectangles in
such a way that they fill the entire width of the paper
(1000 mm) using minimal length of the sheet.

The company hasn’t had a solution of the task.



Task 2: One Dimensional Cutting Stock Problem

We have in stock profiles with specific fixed section and
constant length L meters. After the design is given, we need
to obtain nj number of pieces with length lj meters,
j = 1, ...,m each. The task is to produce the desired
quantities of pieces using minimum number of profiles.

The company has had a solution of the problem, but the used
algorithm is slow and doesn’t provide sufficiently good
approximate solution.



Our Approach:

For the 2D cutting stock problem: we have proposed a
genetic algorithm.

For the 1D cutting stock problem: we have proposed a simple
algorithm based on initial ordering of the details by length
and putting them consecutively on the profile in order to
get the best possible fit.

For both cases we have chosen criteria for sufficiently good
approximate solution.



What We Have Done

Task 1:

we have created a program, that implements the proposed
genetic algorithm;

we have made many experimental tests with huge amount
of data;

we have reached near optimal solution.



What We Have Done

Task 2:

first we have applied the suggested simple algorithm which
improved significantly the speed of finding a near solution;

second we have applied the genetic algorithm developed
for the 2D case for solving this particular 1D example;

for the concrete example both approaches provided exact
optimal solution;

we have implemented simple algorithm in JAVA, Lisp and
MS Excel.



What We Have Done

Task 2: Re-optimization

We have re-optimized simple algorithm, which led to further
reduction of wastage.
For specific real data after the application of simple algorithm
wastage was 2.9%, then after re-optimization wastage
decreased to 2%.



The Results

tests with a real set of data the company gave;

we have improved the algorithms and have applied them;

the company STOBET was pleased with the solutions and the
results we received.
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The Results
Graphics for the Solution of a Certain 1D Example
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Thank you for your attention!


