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This research applies the traditional PID (Proportion, Integration,
and Derivation) compensator and the newly fuzzy control methods for
system performance analysis as well as comparison. Then the results
can be applied for later hardware implementation. The details of these

two methods are as follows:

1. Traditional PID compensator design

(1) Tracking-loop control system modeling

(2) Stabilization-loop control system modeling

(3) Matlab tracking-loop compensator simulation program
development

(4) Matlab stabilization-loop compensator simulation program
development

(5) Satellite six-degree-of-freedom equation of motion program
development

(6) Matlab vehicle equation of motion program development

(7) Pitch and yaw channels’ tracking-loop bandwidth requirement
analyses

(8) Pitch and yaw channels’ stabilization-loop bandwidth requirement
analyses

(9) Pitch and yaw channels’ tracking-loop motor requirement analyses

(10) Pitch and yaw channels’ tracking-loop motor friction non-linear

effect analyses
(11) Radome slope error compensator design
(12) Vehicle motion decoupling and antenna tracking error

performance analyses

2. Fuzzy controller design
(1) Fuzzy logic controller design
The details are the relationship function design and parameter
variation performance analyses.
(2) Fuzzy controller simulation program development and analyses
The details are the decoupling analyses of attitude variation with
aspect angle 45° (the noise amplitude is set to 15% of measurement),
inner- and outer-gimbals’ tracking angles, response time and stability

analyses.
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6. FUZZY CONTROLLER 2_ %5 & 7

6.1 Fuzzy Controller Eﬁ‘c‘% Sifick K3t

A & Zie {7 Fuzzy Controller 3 3* = 7 4 & % SUp-#r & Il U > oy » AL &
HoifiE #ia S Eeifd2 480 A 2 EHE RIS RRUELFR
Sifce BE4rk 342 S50 m 7 g ArB 161-163 -

%3 &y i E 2§ e

E
Range [-11]
Display Range [-11]
- - Type Parameter
Negative Big(NB) Trapmf [-1-1-0.75-0.3]
Negative Medium(NM) Trimf [-0.75-0.3 -0.15]
Negative Small(NS) Trimf [-0.15-0.1 0]
Zero(ZE) Trimf [-0.05 0 0.05]
Positive Big(PB) Trimf [00.10.15]
Positive Medium(PM) Trimf [0.150.3 0.75]
Positive Small(PS) Trapmf [0.30.7511]

24 DEAIESFEL2 LB EAE 2 FHIERL

AE
Range [-4.5 4.5]
Display Range [-4.54.5]
oy 8 Type Parameter
Negative Big(NB) Trapmf [-4.5 -4.5 -3.375 -1.35]
Negative Medium(NM) Trimf [-3.375-1.35-0.72]
Negative Small(NS) Trimf [-1-0.50]
Zero(ZE) Trimf [-0.25 0 0.25]
Positive Big(PB) Trimf [00.51]
Positive Medium(PM) Trimf [0.72 1.35 3.375]
Positive Small(PS) Trapmf [1.353.3754.54.5]
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25 e R HIE ~ G5 U 2 b adcd
U

Range [-12 12]

Display Range [-12 12]
oy 8 Type Parameter
Negative Big(NB) Trapmf [-12 -12-9.6 -8.4]
Negative Medium(NM) Trimf [-9.6 -8.4 -7.2]

Negative Small(NS) Trimf [-8.4 -4.8 0]

Zero(ZE) Trimf [-4.8 0 4.8]
Positive Big(PB) Trimf [0 4.8 8.4]
Positive Medium(PM) Trimf [7.2 8.49.6]
Positive Small(PS) Trapmf [8.49.6 12 12]
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input variable "E"
Current % ariable Current Membership Function [click on MF to select]
Marne E Wemie HE
Type
Type input I e LI
Farams [1-1-0.75-0.3]
Rangs I [11]
Display Range [11]
Help Cloge
Selected variable "E*
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J Membership Function Editor: mfsatt?
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6.3 ®EEI 2 IR
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Bl d 3 F 4 % 5 Gimbal Pitch Command @ Gimbal Yaw Command > BSE(Bore
Sight Error) Pitch » BSE Yaw > Gimbal Pitch Angle » Gimbal Yaw Angle o
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qu=1rad/s - iT% 0.06 #) > r,=0rad/s > - Frifg LA & H FF %]/\X 0 rad °
o O ARALS P ~ 2= 0rad > 0-0,(0) = 0 WW(0) =0 » B4+ el o

Bl d 3 T 4 % 5 Gimbal Pitch Command ° Gimbal Yaw Command > BSE(Bore

Sight Error) Pltch BSE Yaw > Gimbal Pitch Angle » Gimbal Yaw Angle o
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qv=0rad/s>ry=0rad/s > 0-0,(0)=0 > V-Pu(0) =0 ifPrif g L% & FE o5 >
L=0.6 rad > HFOIEE AR & f?ﬁ.’] » h=0rad’ 3 B#>xf(Dead band = i0.00i) o

Bl d 3 T 4 % 5 Gimbal Pitch Command ° Gimbal Yaw Command > BSE(Bore
Sight Error) Pitch » BSE Yaw > Gimbal Pitch Angle » Gimbal Yaw Angle o
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qy=-1rad/s>ry=0rad/s > 0:-0,(0) =0 > Pe-Py(0) =0 > ifFrif f AR & H Py 4y »
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Bl d 3 T 4 % 5 Gimbal Pitch Command ° Gimbal Yaw Command > BSE(Bore
Sight Error) Pitch » BSE Yaw > Gimbal Pitch Angle » Gimbal Yaw Angle o
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qy=0rad/s>ry=0rad/s > 0-0,(0) =0 W-P,(0) =0 i Frif i AL & P 9§ »
A=0rad > BEAFERME L=0.6rad > & B ek -

Bl d 3 T 4 % 5 Gimbal Pitch Command ° Gimbal Yaw Command > BSE(Bore

Sight Error) Pitch » BSE Yaw > Gimbal Pitch Angle » Gimbal Yaw Angle o
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qv=0rad/s’ry —Orad/s’ﬂt- V(0) 0> W-Pu(0) =0 FaFE RA 4 & £ L=0rad’
BT EARRE A4 A=006rad > 7 B4 2k > (Dead band = i0001) °

Bl d 3 T 4 % 5 Gimbal Pitch Command ° Gimbal Yaw Command > BSE(Bore
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qu=1rad/s > €% 0.06 %) °
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Gimbal Pitch Command ° Gimbal Yaw Command > BSE(Bore

Sight Error) Pitch » BSE Yaw > Gimbal Pitch Angle » Gimbal Yaw Angle -
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rv=1rad/s (€% 0.06%) > i3
qy=0rad/s > W!’Pﬁﬁlﬁﬁﬁiﬁv

0-0,(0) =0 » W,-¥,(0) =

Sight Error) Pitch » BSE Yaw > Gimbal Pitch Angle

Blrd

1"TA,\E)|J

= A~ i U SO AR AR
A= 06rad

0 & B W -

J-O 06rad%:'- °
o AT LS 4 4

A=0rad

Gimbal Pitch Command ° Gimbal Yaw Command > BSE(Bore

> Gimbal Yaw Angle o
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qy=0rad/s > JFPrAfE AL & & £ A =0.6rad > tﬁ;ﬂmﬂfﬁlgzﬁﬁﬂ’i £r=0rad >
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qv=-lrad/s €% 0.06F) > i = 44> ip-rAgE AR 4 5 0.06 rad% i -
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Bl d F 3 T 4 % 5 Gimbal Pitch Command > Gimbal Yaw Command @ BSE(Bore
Sight Error) Pltch BSE Yaw > Gimbal Pitch Angle > Gimbal Yaw Angle o
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qu=1rad/s s ie*® 0.06 7 -
ry=0rad/s > W!Wﬁﬁxﬁmﬁiﬁv
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).?:%?" 3z (Dead band =+ 0.001)

Gimbal Pitch Command ° Gimbal Yaw Command > BSE(Bore

Sight Error) Pitch » BSE Yaw > Gimbal Pitch Angle » Gimbal Yaw Angle °
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