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Abstract

The design of civil project of order 2 set of height points in the road have chosen with includes some points on the road and some others are vertical to the along of road. In this paper we designed project line with the cost of minimization .we are used genetic algorithm for optimization of earthwork computation. In this method we used operators of genetic algorithm and minimize distance of ground surface and project line. In this research to optimum project line the methodology is successfully tested.
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1 Introduction
There are several solutions for a given Mathematics Problems. In many ways absolutely one of them is best we can face the problems in two different Manners1: deterministic solution2: indeterminist solution with some degree of uncertainty. In the first method has a certainty, but we had to search all of the space of the solutions and finding them so are complicated and Time consuming. For the solution of these problems new method has been presented. With this method problem faster and less complexity has been solved.

The most of this solution includes numerical calculation and indeterminist. In this solution we face a new concept including degree of certainty of solution with this concept we need a method for example probability and statistics and artificial intelligence in this paper the method of genetic algorithm for optimization has been selected.

Issue of this paper is to optimum value of earthwork computation in a route construction project, using genetic algorithm. To convince us that the result is true, it tested with a known condition which ground surface is the final answer.
2 Genetic Algorithms
From the computer science point of view genetic algorithms are generally seen as the last chance, when no other method is efficient you can try genetic algorithm. As we know in our case other methods exist. For example traditional method for determination earthwork computation which seems to be quit inappropriate. More ever some of them maybe very time consuming due to the complexity of the problem. For this type of question, when complexity is high and when heuristic methods don’t lead to sufficient result, we can try genetic algorithm.

Globally genetic algorithms are methods which permit the search of large domain due to the capacity they have to concentrate searching effort around optimum point of an explored apace. The pendant of this advantage is that genetic algorithm is not deterministic. When we obtain a solution we can't say: "this is THE best solution" we only could say: "this is ONE of the solutions".

The conception of genetic algorithm is generally decomposed in for main parts, for future information see (Goldberg, 1989): 
· Creation of initial population and element representation

· Evaluation of each element of the population 

· Computation of new population 

· Choice of the convergence condition

In this paper we discuss each of the steps regarding earthwork computation.
2.1 Objective Function:

For solving problems with genetic algorithm we need to design objective function. For design of line project, we should minimize height difference between line project and ground surface. 
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Where,
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is height of surface ground and
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is height of project line.

2.2 Initialize population:

Arrays containing numbers are shown height Points and length. Which are of course the  Input file of the program and resulted from the Surface topography .we design the set G1 by 60 numbers and we show G1=(60,5,5). We remind that set of all solutions can be                             created from to different methods which are:

1. Set of numbers representing the height and length of the points. 

2. Set of numbers representing length of the points and slope of the project line. Because of constraint induced from the Maximum of slope the second method is Preferable, and simplifies the solution and G1= (60, 4, 4).design function is gained from Minimizing the surface confined by G1 and The curve representing the ground surface. So each of the member of G1 are assigned to   Number hi and members are sorted with Respect to their weights.

2.3 Operator crossover 

Members of G1 are divided in two subsets with equal members. We can combined                                

This two subsets and produce a new by Putting together the corresponding members

  Of subsets .in crossover operator two parents Selected in pervious stage (shown with p1, 
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P1= [
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P2= [
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The combination of these two strings can be done in several methods:

1. The first and second are chosen from p1,   p2 respectively.

2. p members can be chosen in random.

3. p members can be considered as the weighted average of corresponding p1and p2 members.
 P (i) = (
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Items 1 and 2 have been tried but it was revealed that solution was divergent. Therefore we can Approach a convergent solution as a function whose output is average of corresponding Members of p1 and p2.after generating of new Members completely, G2 set is produced from Combination of G1 members. By summing two sets of G1 and G2 the set of G is earned which has 60 superior members. (With respect to weight function)
2.4Operator mutation

This operator exerts some random changes in the G members.

G= [g (1), g (2), g (3), g (4)]

    For example it chooses g(3) and Substitute it with 
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.without this function ,program will lie the search interval will be come  the sub member of g(which g itself is a member of G)has been substituted with another value    which satisfied the condition of

(a is the slope of project). The value of    has to be selected in interval [-a, a] in random.

For selecting a random number, each programming software has a special function, which

Process a random number between 0 and 1.

Therefore we should map the interval [0,1] to interval [-a, a].this map is given as follow:

g (i)=[(random)*2a-a].
Random number is produced by same time dependent functions. so

that the more the numbers degree of random the more the solution of problem certainty.

2.5Convergence criteria:

Set G is stored after existing mutation, 
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 the value of variance of h(i).(weight function Of G members) is calculated.
If 
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 is less than a prescribed value (e.g.0.00001) the first members of G are the solutions,

Otherwise G is substituted with G1 and returns to stage prior to crossover and repeats these Stages. Until the calculated & be less than the prescribe value for &.now the solution a problem is provided.

3 Conclusion and future works:

Using of genetic algorithm is an efficient method for design of project line. We can use a genetic algorithm for determination of optimum rout and assessment in relation with traditional method and cartographic modeling in Geospatial Information Systems.
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Fig1.  Objective function.
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