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O ABSTRACT 0O

Reliability is one of the most important parameters studied in many modern engineering
applications, especially critical applications (spacecraft - nuclear reactors - medical
applications - communications...). Traditional methods for reliability calculations have
suffered from difficulties related to collecting information and monitoring, as these
methods require quantitative information about malfunctions and failures of the system
(equipment) studied in order to calculate its reliability. In most of the targeted applications,
collecting information is a difficult task due to the difficulty of monitoring.

Accordingly, we relied on Artificial Intelligence techniques to avoid the aforementioned
difficulties, and in our research, we relied on Fuzzy Logic technology (one of the artificial
intelligence techniques) to find a general model for improving reliability calculations in
electronic equipment in general, including communications system equipment. To ensure
the effectiveness of this model, we conducted a realistic study of applying this model to
cellular broadcast stations (Base Stations) and compared the results with results obtained in
a previous study by studying the reliability of the same broadcast stations, but according to
traditional methods for calculating reliability (Weibull Distribution).
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Aadiiunal) u il iy G addl) Gary (7) Jsta

A T R1 R2 R3
0.00001489 50 0.9850375 0.999255777 1
0.00001481 3650 0.879144764 | 0.947378578 | 0.999999412
0.00001476 5900 0.848943556 | 0.916600098 | 0.999996841
0.00001466 10400 0.804589618 | 0.858589803 | 0.999977032
0.00001284 92300 0.52323568 | 0.305705824 | 0.953293084
0.00001202 129200 0.464712095 | 0.21161557 | 0.856229316
0.00001057 194450 0.390573065 | 0.12804974 | 0.522487071

CMAS il o3 Jask L ((R3R2RT) D gl 385 Asioll Ladil) adl) e Jpeand) 3e
Aadd i laysss il (R) 28550 B Aubin Bad e Leblls Lo lo Jomad ) o) ol

laal) g asadll o falaie) A3 Apulil) AAgEs a8 JMA (e R ad il (8) Jsia

R1 R2 R3 R

0.9850375 0.999255777 1 0.992
0.879144764 0.947378578 0.999999412 0.95
0.848943556 0.916600098 0.999996841 0.95
0.804589618 0.858589803 0.999977032 0.948
0.52323568 0.305705824 0.953293084 0.903
0.464712095 0.21161557 0.856229316 0.903
0.390573065 0.12804974 0.522487071 0.903
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a=(—1.536e + 07, 2.216e + 06)
b = (—0.0003417, 4.898e — 05)
c=(-3205, 229.7)
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a= -6.574e+06 (-1.536e+07, 2.216e+06)
b= -0.0001664 (—0.0003417, 4.898e-05)
c = 116 (-32.05, 229.7)
2(7) Aally Liise 4l 48 Clyagatl po Asnsliiall Dlalaallys slaall wysill sy Uil
R =—6.574.10°. A — 0.0001664 .t + 116 (7)
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BTS1 BTS2 BTS3 BTS4 BTS5

R 88.98515 92.969 74.81194 90.7815 99.98806

th WS Ao il A8 Cluas dlalae ) ages ol ddleal) 4850 Cluad
Ry = [1— (1 —R1)(1 - R2)(1 — R3)(1 — R4)(1 — R5)]
=[1—(1—0.8898515)(1 — 0.92969)(1 — 0.7481194)(1 — 0.907815)(1
— 0.9998806)]
=0.999999979
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