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" Directional Gyro

2 Off-set Sensors
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net = newff(inputs, targets, hiddenLayerSize, TF);
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4 Neural Fitting (nftool) - oliEl
Validation and Test Data
Set aside some samples for validation and testing.
| Select Percentages Explanation

& Randomly divide up the 196 samples: & Three Kinds of Samples:

W Training: 70% 138 samples W Training:

@ Validation: 29 camples These are presented to the network during training, and the network is

R & adjusted according to its error.
W Testing: 15% v 29 samples

G Validation:

These are used to measure network generalization, and to halt training
when generalization stops improving.

v Testing:
These have no effect on training and so provide an independent measure of
network performance during and after training.

Restore Defaults

$ Change percentages if desired, then click [Next] to continue.

&& Neural Network Start 44 Welcome 4@ Back & Next @ Cancel
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[System]
Name="UAV_FIS'
Type="mamdani’
Version=2.0
Numinputs=2
NumOutputs=1
NumRules=17
AndMethod="min’
OrMethod="max'
ImpMethod="min’
AggMethod="max'

DefuzzMethod="centroid'

[Inputl]

Name='el'

Range=[-65 65]

NumMFs=7
MF1="NH"'trimf',[-Inf -65 -43.33]
MF2="NM":"trimf',[-65 -43.33 -21.67]
MF3='NL":'trimf'[-43.33 -21.67 0]
MF4="ZE"'trimf'[-21.67 0 21.67]
MF5="PL"'trimf',[0 21.67 43.33]
MF6="PM":'trimf',[21.67 43.33 65]
MF7="PH":"trimf',[43.33 65 Inf]

[Input2]
Name="e2'
Range=[-65 65]
NumMFs=7

A%




MF1="NH"'trimf'",[-inf -65 -43.33]
MF2="NM""trimf',[-65 -43.33 -21.67]
MF3="NL"'trimf'[-43.33 -21.67 0]
MF4="ZE"'trimf',[-21.67 0 21.67]
MF5="PL"'trimf',[0 21.67 43.33]
MF6="PM"'trimf',[21.67 43.33 65]
MF7="PH""trimf",[43.33 65 inf]

[Outputl]

Name="u'

Range=[-12 12]

NumMFs=7
MF1="NH"'trimf',[-inf -12 -7.999]
MF2="NM":'trimf',[-12.0634920634921 -8.06249206349206 -4.06449206349206]
MF3="NL":'trimf"[-7.999 -4.001 0]
MF4="ZE":"trimf",[-4.001 0 4.001]
MF5="PL":'trimf',[0 4.001 7.999]
MF6="PM"'trimf',[4.001 7.999 12]
MF7="PH"."trimf',[7.999 12 inf]

[Rules]
74,7(1):1
41,1(1):1

152(1):1
37,6(1):1
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Abstract

Today, widespread use of air equipment in military operations is inevitable
that among these sudden risks rises from weak performance of pilot and also
the conditions prevailing at time and space such as low altitude and
atmospheric conditions, cause undeniable injuries and damages in control of
sensitive military aircraft. These challenges persuade researchers who are
looking for a solution to solve this issue. For this purpose, necessity of using
unmanned aircraft is seem important in critical operations and designing smart
systems to control unmanned aircraft. Due to the importance this issue, in this
thesis we have provided a method based on artificial neural network MLP to
control the height of unmanned aircraft and have compared it with a model
based on fuzzy logic. Then we have calculated root Mean Square of height
control error for both methods. The results show that the method based on
artificial neural network MLP compared to methods based on fuzzy logic has
better accuracy and performance.

Keywords: artificial neural network MLP, Fuzzy Control, Automatic control,
UAV, unmanned aircraft.
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