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Abstract

Bin size is one of the fundamental and key parameters in 3D land seismic operation
design and has an important role in the determination and calculation of other design
parameters. Therefore, optimization of this parameter is vital. In this study a new method
for optimization of the bin size has been used. The optimization algorithm is linear and
based on a mathematical model. Due to the relationship between bin size and geological
model variables, the mathematical objective function for optimization of the bin size was
applied on a synthetic geology model. The geological model of five reflector horizons
with different characteristics and very varied dip angles (between zero and 60 degrees) is
formed. The bin size with conventional method and the objective function was evaluated.
Using the mathematical model, optimum bin size of 25 meter is obtained.

In the conventional design methods, selecting the appropriate bin size is very difficult
for the designer and there is risk of confusion. With the application of the mathematical
objective function, the designer can easily choose the bin size.
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Introduction: A 3-D seismic survey should be designed for the main zone of interest
(primary target). This zone will determine project economics by affecting parameter
selection for the 3-D seismic survey. Fold, bin size, and offset range all need to be related
to the main target. The direction of major geological features, such as faults or channels,
may influence the direction of the receiver and source lines.

In conventional cases, the designer uses simple trigonometric formulas for estimating
the suitable CMP as well as maximum offset of source- receiver for layers slope

A Linear Programming problem is a special case in Mathematical Programming. From
an analytical perspective, a mathematical program tries to identify an extreme (i.e.,

minimum or maximum) point of a functionz =c¢, X, + ---+c X, which further satisfies a

set of constraints, e.g.,a_x, +---+a_x < b_.

Linear programming is the specialization of mathematical programming for cases
where both function f - to be called the objective function and the problem constraints are
linear.

Methodology
Create the objective function

A Linear Programming is a combination of mathematical relationships that defines the
possible applications.
In this paper, the objective function for the bin size is defined as follows.

Minb =1/3u; +1/3m,+1/31,

n .
Target Size
u. < kit -hbdiadeid
I ; 3
m. = i Vinti
; -
(5 (4T e SInG) n is geological layers
n V .
|I — inti
= Nf gomi N=2, 3, 4
And constraints are:

b b

b; is integer value

Evaluation of fitness function

The fitness function f (x) is used to evaluate the optimum amount obtained from
mathematical models. After each iteration of algorithm process, the amount of fitness
function becomes better than the initial parameters. New parameters for the next stage
now represent primary input parameters. This optimization process will continue on until
the maximum fitness function is finally obtained. In this case, the algorithm could be
accepted.

Results

Using the model objective function, constraints and variable parameters, the bin size was
calculated for maximum dip angles of each layer and the following results were obtained:
Optimal bin size of the first layer is 25 m and the fitness function value is 0.955;
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Optimal bin size for the second layer is 30 m and f(x) value is 0.950; Optimal bin size of
the third layer is 22 m and f(x) value is 0.918; optimal bin size for the fourth layer is 25
m, and f(x) value is 0.900; and optimal bin size for the fifth layer is 27 m and f(x) value is

0914

Conclusions

1- Using a mathematical model for very dip angle can yield good results. In addition to
this it is simple, based on mathematical logic and therefore its results are valid.

2- Advantages and superiority of this method can be illustrated in a geological synthetic
model, with high dip angle between the third and fifth layer.

3- Using this method suitable bin size and other design parameters that are related to the

bin size will be optimized.

4- Accuracy in calculating optimal bin size, simplicity and speed of calculations is

achieved.

Key words: Bin size, objective function, fitness function, constraints
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