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biomoldics, complete moldics, interagranulars, rgite@nular and incomplete moldics with
accuracy of 100%, 92%, 82%, 75% and 68%, which sttbe high accuracy of algorithm.

Key words: Hydrocarbon reservoir, Intelligent systems, Committee machine, Image analysis,
Pattern recognition
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Abstract

Reservoir characterizations play a critical roleappraising the economic success of reservoir
management and development of hydrocarbon reseRoipsity and permeability are the most
important parameters of the petroleum reservoiriclvitan be used as inputs to construct
perophysical models of the reservoir rock. Thesarpaters can be measured at the laboratory
utilizing helium and air injection analysis, respeely. Of course, these methods are time-
consuming and expensive for huge amount of prohlerhgh exist in petroleum industries. In
recent years, developments of hardware and softweygramming of computers prove the
capabilities of intelligent systems and image asialyThe current study comprises two major
parts: Firstly, the petrophysical parameters iniciggoorosity and permeability were predicted
from petrographic data utilizing intelligent systemrlwelve petrographic parameters were
extracted from thin section images and three igehit systems including neural network, fuzzy
logic and neuro-fuzzy were used to predict poroaitg permeability. The MSE of the NN, FL
and NF methods for prediction of porosity in thst téata are 0.0256, 0.0214 and 0.0226, while
the MSE of the NN, FL and NF methods for predictadrpermeability are 0.0139, 0.0061 and
0.0085. The concept of committee machine is uséthpoove the accuracy of prediction and the
MSEs of CMISs for porosity and permeability are 1®9 and 0.0056, respectively, which
correspond to the Rvalues of 0.76 and 0.942, respectively. Compattiegresults of this study
with core data, shows that intelligent systems wsuecessfully applied in porosity and
permeability prediction. Among the intelligent ssis, the committee machine with intelligent
systems obtained the most accurate results. Isg¢hend part of this study, the capabilities of
image analysis and pattern recognition were usedeteelop an automate algorithm for pore
space separation. The results show that the prdmdgerithm has been successful in separating
the visual pore spaces in thin section imagés accuracy of algorithm is tested in two ways.
Firstly the output is considered the area of egple bf pore spaces and secondly, type of pore
spaces is considered as output. The results shatvthie quadratic discriminant function
separates the interagranular and biomoldic poregity MSE of 9% and 1%, respictevely while
the linear discriminant function separates the detepmoldic and incomplete moldic porosity
with MSE of 6% and 9%. Finally, the mahalonobiscdiminant function separates the
intergranular pore spaces with MSE of 10%. In #@sad way, the algorithm is classified the
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