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Leader

Prof. Dr. Sazali Yaacob The UniMAP ACS contains the functional
% A e — = advanced adaptive control methodologies;
e P Aeaa | APFLC. It is proposed that initially, the
vt Drok Prof Adcob Biok | InnoSAT ADCS takes charge from the
Abd. Rahman Dr. Nagarajan Dr.Mohd Yusoff |  time the satellite is being launched until it
S saap) | Mashor - %  has come into or near its orbit. Then the
R AT L - 8 controller of the UniMAP ACS takes the
| I control over from the InnoSAT ADCS (via

'}_OBC)

Mission Statement
To design, develop and implement indigenous ACS

_ Mission Objectives
To test advanced control algorithms for
satellite attitude control

(. RA - APFLC RA
Muhyi Bin Yaakop Assoc. Prof. Normah Ahmed
Dr. Paulraj M P b e N
§ | 4 The OB WI|| wait for flags to indicate that
. QA there AQ_ error in running of the
W Zaridah Mat Zain ' controller p'“__f_.,a ms. If after a specified
e delay no flag is feceived by the OBC, then
the controller will § 15,9 into recovery mode
If recovery mode isY uccessful then the
controller will'sta Irt agdy, Otherwise, OBC
shall return sats ?f 2 Eude control to
| ADCS % Lyreum, g

To utiizze the available attitude knowledge of InnoSAT
to prowr ide the attitude control using

diﬁerent control algonithms
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Seconry Objective
To evaluate controi;_]gon thm performance
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. Dr.Hazn Deea L
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- software;
s The ACS
J ective :

| If th e sate | | i te ""'a ti e, n hol of the
r S succesSTUTE %‘* II remain
in control for a spef‘ l ed timewMithen the
control will be returned to thes , Then
the second controller. of the'UNIMRP
will take over th e ait lt

S BoL e

_ of this proje ct
algorithms that are

0 ne
InnoSAT I in e o rat

._ -
= e g

has dlffc
to contro
called Atitude Centrol
receiving the desired and actual ang'f, 1t
gent control algor;thms using the eAdT"f;p
Predictive Fuzzy Logic Control (APFLC) and® {
Adaptive Parametric Black Box (ARBB) will be = * 1

| from its orbit, the control WI|| a tomatlcally
1‘ be handed back to the OBc

employed separately according to the: command
sequence that will be determmed by the

InnoSAT’s main controller. Resultéd data from
this control algorithm experimehts will be
downlink to the ground control for analysis. )
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A discrete satellite model which is basically unstable is
selected.

A preliminary FLC is derived and the response is studied

A time delay of 1 sampling time is introduced and a
predictive form of FLC (PFLC) is derived.
A stable reference second model without time delay is
assumed for computing APFLC response.
The performance of all of them is monitored and studied
with and without noise and external disturbance.

Among all Artificial Intelligence (Al) methodologies, Fuzzy Logic
Controller (FLC) is very ftttmg 0 such a case of a satellite in space and

accommodates a high levet Ot human capabilities and knowledge in

research project proposed an

attitude control of @ Pteo sat design schemes of modeling

adaptive and predtetwe F_C (APEI LC) r__gescnbed as follow: Basic FLC,
Predtct*

A deuetopment of ar

probabilistic uneertatnttes such as SLIﬁﬂarf "_f?-_?.an_d time dependant
noises in measurement. In order to reduce'?':_.e;e

e i -'|:. =l
fﬁré": --'l; |.". i I

time delay and variations in unkhewn parame;

adaptive predlctwe form of 3 F‘\/tamdam F LC IS t__nj_m__;_tg____ed_ A predtctwe
controller is needed to comp °ts of dead
occurs in the Pico-satellite con or ]
required control at the next sampling time aﬂd appltesj@:
the current sampling time. The variations of unknowa'qbafram'eters can
be assumed to be all combined as an unknown change in the gatn K,
of the satellite system. It is hence needed that the aatet[tte S toa
behave with a known time response irrespective of parameter chan"g'e's
The gain k has to be adjusted continuously so that the system is foreed

B s &mMM:HW i s S g B e i

Pico- satelli

always towards a certain stable behavior. The motion of the
te can be influenced in
(D17). N1 and NZ are input ar

its attitude system by external dist urbanees
d measurement noises. Noise in one way

represents inter-attitude coupling.The simulation results are presented

and the output

acceptable even ir

responses indicate that

this approach of FLC IS

measurement noi

the case of a Pico-satellite subjected to input noise,
ses, Intermittent disturbances and also with sensor

- nonlinearity. It is observed that the APFLC showed convincing
performance over the entire simulation of the Pico-satellite.
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Many valuable control methods have been developed over the past years
since the first satellite was launched in 1957, Attitude control is control of
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the orientation of a spacecraft.
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control design. The system will adjust the centrolte:t* parameters In such a

% "17'.".,..'

way that the error beedmes small, WhtCh |s the dttference between process

1) (i 1)"' Ayr Yo
1r(lc 1)+b r(k-—Z)

Y (k)--

|.

The medet fellowing error S deﬁned by :

o " EE. - =
= ooy o g U

e(k) ,..- () - y,(0) |

The controller structure is given for fast dddating patameters :

u(k)=c,_ +c,y(k-1)+ cy(k-2)+c.r(k)

+C(k—=1)+cCe(r-2)
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HARDW

i Devetep prdgram Interface between 0 |
Board Computer (OBC) and the Rabt
Core Module 3400 (RCM3400)

L3 Develop mterface between
| the 8MB flash memory
4. Simulate the functionality of
algorithm using Dynami
RCM3400 by utilizing the S

logging.
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