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Practical Civil UAV Engine Control using High-gain Observer
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Abstract

In this paper, proposed controller preventing compressor surge and reducing the acceleration time of the fuel
flow control system for turbo-jet engine. Turbo-jet engine controller is designed by applying fuzzy PID control
algorithm and high-gain observer. Observer is used to estimate to compressor rotation speed of turbo-jet engine.
Result of fuzzy inference is used as the fuel flow control inputs for preventing compressor surge and flame-out
in turbo-jet engine. The controller is designed to converge to the desired speed quickly and safely. Using
MATLAB to perform computer simulations verified the performance of the proposed controller.
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Table 1. Fuzzy contro rulel

a=newfis('fuzzy');
a=addvar(a,input,'e1',[-5 5]);
a=addmf(a,'input',1,'NB', trapmf',[-5 -5 -3.6532 -3.4771]);

a=addmf(a, nput, |, NM, trimf',[-3.6532 -3.4771 -3.1761]);
a=addmf(a,'input',1,NS', trimf',[-3.4771 -3.1761 0));
a=addmf(a,'input’,1,'ZE",'trimf',[-3.1761 0 3.1761]);
a=addmf(a,'input’,1,'PS", trimf,[0 3.1761 3.4471]);
a=addmf(a,input’,1,PM,'trimf,[3.1761 3.4471 3.6532]);
a=addmf(a,'input',1,'PB','trapmf',[3.4471 3.6532 5 5]);

a=addvar(a,input,'e2',[-1 1]);

a=addmf(a,'input',2,'NB', trapmf',[-1 -1 -0.4 -0.2]);

a=addmfia,'input’,2, NM','trimf',[-0.25 -0.15 -0.05]);
a=addmf{a,'input’,2, NS 'trimf ,[-0.15 -0.075 0]);
a=addmf(a,'input',2,'ZE",'trimf ,[-0.05 0 0.05]);
a=addmfi(a,'input',2,'PS", trimf,[0 0.075 0.15]);
a=addmf(a,'mput',2,PM,'trimf ,[0.05 0.15 0.25]);
a=addmf(a,'input',2,'PB', trapmf,[0.2 0.4 1 1]);

a=addvar(a, output', weight',[0 1]);
a=addmfia,'output’,1,'VS' trapmf,[0 0 0.05 0.1]);
a=addmfia,'output’,1,'S','trimf,[0.05 0.2 0.35]);
a=addmf(a,'output’, 1, M, trimf,[0.3 0.5 0.7]);
a=addmf(a,'output’, 1, B"'trimf',[0.65 0.8 0.95));
a=addmfi(a,'output’,1,'VB' 'trapmf’,[0.9 0.95 1 1]);

= =R Eh h

rleList=[1 1 S 11, 125111351 1;14411;1531
L1621 1;17111;21511;22511;23
411;24311;25211;26111;27311,
3151 1;32511;33311;34211;3511
L3631 1;37411;,41511;42411;43
211441114521 1,46411,47511,
S1411;52311;53111;54211;5531
LS6S1L,57511561311;,62111;63
211;64311,65411,66511,67511;
T1111;72211;73311;,74411;7551
L76511,77511];

a = addrule(a,ruleList);
al = setfis(a, DefuzzMethod', ‘centroid");
weight = evalfis([el e2],al);
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Fig. 2. Structure of a High Gain Observer.
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Table 2. Simulation condition 1
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Fig. 4. Simulation results. _
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