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Abstract

This thesis included the construction of Type-1 Fuzzy Inference System
(T1FIS) and Type-2 Fuzzy Inference System (T2FIS), and work on
improving these systems (T1FIS, T2FIS) using swarm algorithms, Where the
Particle Swarm Optimization (PSO) and the Black Hole Algorithms (BHA)
were used, and they were used to improve the parameters of the membership
functions of these systems. From 150 samples of the disease collected from
Ibn Al-Atheer Hospital in Nineveh Governorate. And (Patient's Age,
Erythroblasts and Blood Units Number) were adopted as independent
variables with the greatest effect on the dependent variable (Bone Marrow

Age).

The pathological data for thalassemia (after dividing it into two groups of
training and testing) were applied to the proposed systems (PSO-TIFIS,
PSO-T2FIS, BHA-TI1FIS, BHA-T2FIS), and we conducted a comparative
study between these proposed methods of fuzzy inference systems and
traditional methods by relying on a different group. In terms of the type and
number of membership functions, the results showed the accuracy and
efficiency of the proposed models compared to the traditional fuzzy inference

systems (T1FIS, T2FIS).

To implement the programs, I used the Matlab ver (2020) system, and for the
diagrams I used the Access system, with the Lenovo laptop calculator and the

Windows 10 system.



