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® (i) eli ‘ > between input and output

quantities;

(i'|bcrea’ring the block diagram using elementary transfer functions of the first and second order

roor’rlonql derivative type, first and second order inertia integrator, first and second order

rpor’rlonal with inertia, multiplier, adder, constants;

v




° °
ication of some

behaviour parameters




search of
e fo use In

1 of the network

dwith applied this smart system to decrease the
vibration and optimise th: |

O

dWith designed LabVIEW VI-s will be possible to choose the optimal values of the constructive-
O functional parameters of the components of the system.
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BEHAVIOR OF THE DRIVERS /

K\{ASE STUDY OF THE LINEAR HYDRAULIC MOTOR (LHM)-OPTIMIZING THE DYNAMIC/

The frequency of the system will be done
by the element with the smaller frequency
of the system aproximatelly determined by:
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Fig.1: The front panel of the acquisition and theoretical virtual LabVIEW mstruments: validation of the LHM
mathematical model
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rst
1943
onents for

ost notably were

- on (Widrow and Hoff) [3],
~ or by adjustir ence between the target output
and the network output, Lea: ensure stable learning, the learning rate
myst be less than the reciprocal o c value of the correlation matrix pp’ of the input vector
[2,(7]. If the learning rate is set too high, the algorithm can oscillate and become unstable. If the learning
rate is too small, the algorithm takes too long to converge. It is not practical to determine the optimal

etting for the learning rate before training, and, in fact, the optimal learning rate changes during the

rqi/izé process, as the algorithm moves across the performance surface.
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gnitude

determine

and Ribiére [2, 3,

ative to the conjugate

A gradie 2thod is where is the Hessian
matrix (second c 1e current values of the weights and

biases. Newton’s method ofte r than conjugate gradient methods. Unfortunately,

it/is,complex and expensive to compute the Hessian matrix for feed forward neural networks.

Levenberg-Marquardt method, like the quasi-Newton methods, was designed to approach the
ecorder training speed without having to compute the Hessian matrix [6, 7, 8, ?].




yposed new one;

® Assisted re Sigmoid Hiperbolic Tangent
Neuronal Nety DRL));

Apply the new NN inverse kinematics in Aerospace

orientation and optimize the vibration sg um answer with rheological damper.
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Network
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- with difer ay;

Establish the final form o Neura efwork and apply him in solving the IK
O and change the Fourier spectrum in one mtelhgenf optimizing damper system.
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COMPONENTS OF THE NEURAL NETWORK




l SOME OF THE SENSITIVE USUAL FUNCTIONS

nctii de activare







K MATHEMATICAL MODELLING OF THE MORE IMPORTANT NN

Layered Digital Dynamic Network (LDDN)
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Focused Time-Delay Neural Network (FTDNN)
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Distributed Time-Delay Neural Network (DTDNN)
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Layer-Recurrent Network (LRN)




- {w\pl —IWM 4B %0
ov|p' —IW" +b'|=0
a’=LW=>a' +b*

a

2x1

Sl

Radial base Neural Network



Meurons number Neurons number of Meurons number of
of input layer= c hidden layer = ¢z output layer = c3

The parameters that were studied with numerical simulation with LabVIEW were:

the number and the data of the input vector;

»the number of neurons for each of the layers;

the sensitive functions in each of layers;

the teaching gain for each layer;

the sigmoid bipolar gain;

sthe target output data and the calculus of the inverse functions of the target in each layer.



K\) THE PROPOSAL OF THE NEW DYNAMIC NEURAL NETWORK / |

O

and 7 are the sigmoid activation functions,
and :'is the gain of these functions




the parameter d determines one general

d must be one odec
comparing with the next layer ar the target

the delay parameter .
omparing with d; .

ime-delay weight matrix can determine the
i 8abiliiy of the network solution. |

eliminate some of these deficient of the researched neural network on propose
ne‘new structure of network what was analyzed in the paper (BSHTNN(TDRL)).



N instrument type

~ with Time —Delay
and
The comparative res
O

%




pe

pulsatie target
modul of input error
b1

pl

il

panka target

k barget

e
phase target
teaching step

lcon of the VI-s for the
assisted theoretical research

wrnber of the neurons seco,.,
teaching gain

number of input veckar
iteratio nurnber

input

number of the neurons inpu. ..

target

-------- %Y Graph

THE PROPER LABVIEW VI-s FOR SIMULATION /

error imposed veckor
makriz of feaching gain
target weckar 53
b53

b51 matrix of biasis target and oukput

zzzzzn i Graph 2

number of iteration
errar Input vector p R=4
Makrix of weights w51,R F'

Makrix of weigts w sl errar
Matrix of weights w5352 » matrix of errars (after eac..,

lcon of the VI-s for the
assisted theoretical research

E:l lcons of the virtual LabVIEW instruments for the

neignts | assisted research of the time-delay and external
closed loop

oukput biases]
sigmioid karget
output weights 1
oukput weights 2
oukput biases 2

errar 2




linear function.vi Front Panel
File Edit View Project Operate Tools Window Help

linear function.vi Block Diagram

File Edit View Project Operate Toecls Window Help

:

=

< 000000 J

17:56
3l © Type here to search | ENG 5 =

INTL  25/09/2023

P3 : B ®» Highwindsscon ~ O ®m Z 4 E

o
=
LU
>
i

o
|
-4
1




gauss function.vi Front Panel
File Edit View Project Operate Tools Window Help

gauss functien.vi Block Diagram
File Edit View Project Operate Tools Window Help

2 fq

- I o Josers
- . 06065 _
Joo |

020 |

Hooo |

.00

3l © Type here to search

NG TER

o : Fay _I = :':I..I =
P3 | \" g > Z& O E w2090

o
=
LU
>
i

o
|
-4
1




sigmoid bipelar functien.vi Front Panel *
File Edit View Project Operate Tools Window Help

sigmoid bipolar functionwvi Block Diagram *

File Edit View Project Operate Teols Window Help

[N

< 0000 , J

18:03
3l © Type here to search | ENG =

: . e . o 5 = o) [
X3 - T P3 3 B & 28°C Mostly cloudy ~ O tm & ) [ INTL  25/00/2023

0

&
.

Ly




Dhrect
Kinematics

i

r

Target absolute
position










Supapa_de presiune !
Ql”@p—Q;_Q;;
Ot &= CpsprDx, 20 P ;

0i=CiS\2fp VP = 4';
: dz, y L Ydp .
Qs—A:-aT+41P+E I i3
d*x dx dQ; s - ,
2 C— K 2 X)) = L —= H'Ad — ZC‘ epmllX, COS 3
m ar + T + K(x Xos) = p d + P AJ
Faltrw
QR = p — 1. 1.0
Servovalvd cu doud etaje de amplificare :
3 P nd® 7 L F——
K (i — K)o+ (par= 8p) =—cos h — (p+ Ap) = cos )
d*A di

=lxzh ex o + Keh




'- 0’- 0y + 010
95+on-09.
" OQQ-CoaSan/psr 1 — p‘__.fr,;
)..v’ ’fzo’ CueSs V2[p NPy — Py + Bp:

f '~ -4 .;?‘ gdx C N
,c.,.) B e e
Q=452 Lt a(py+ Ap)+ o SRS,
P '
‘ S Ql"= Qt + Qc 4 O4: .17
e . SR f
'.:‘:\ 1 e Y= CymD(y — ¥ 'ZIP *: Yoy f’:
. d",' i . d",."‘
”,'_’ d ("+Aﬁ) A . (p‘ = Ap) A =m— 4 h -/ 4 - }\r",' -t pf.,' \ 1
e o4 de do’ of
E 4 2rCoDy(pr — P2) COS 2,
o Motor hidrawlic rotativ :
L Rt dp
% =_‘_];\r_ o_‘_j?_y__ P2 .
‘; ‘.‘— 1 . Q g QC n Wy + a.\!p- ' 25 d! :4!\'
g — #al.

‘d;é L L q;‘_f_ e
Teot b + o S (pa— ) M =5 P
” .

S Ry




QP(S) Y & 'zq’:: .(s) — a,P(s) — qur: sP(s);

Js582,(5) + DpE2,(s) + (—;'I—p* T ‘Z“"— <‘;;;) P(s) = K (Q,(s) — Q,(s5)):
Qu(s) = Q,(s) — Qils) — Qsls);

0is) = CpspnDX,(s) v2/p VP(s):

0i(s) = CpS ¥2Jp VP(s) — P'(s):




0‘(5) - Anx‘\’c(‘) + ayP'(s) + E Y AN
(ms* 4 C8 4 K) X (s} 4 KXo = pLa3
-+ P‘(-‘) A~ ZCn,,ﬂD.\',{S) - P(sh s %

Ql(‘) R,y == P(s) — Pi(s);
K, (1(s) = KeQu(8)) A [Puls) — AP(s)] _:

ed?
—(Pufe) + AP 008 h = [Fas* + 7.5 | K,

\ by, 5
0yf8) = Coq=d [.\‘, — As) 2 ]"3."; VP s) = A

Qs(s) = C;.Y.J[.\’o + As) !7"] "Z‘.'p v s) — A1)
Quls) = Qyls) 4+ Quqls):
Qals) + Quyls) = Qufs);

Qu(s) v CoxdSsv2[p "‘Pl[ﬂ - PJ(s) + APy

{; : ol ¥ ' > feel 1 Care !
I’l{’) z [' ! ((:“) (—r_;’;-_o) ] " ‘l"\ "'t‘ ]ll:l;'l A '-'4’ !t
o bl :

functic <v
Q16(s) = AsY(s) + alP s} + AP(s)) + ; TF AT (U

Qilsh = Quls) + Ouls) -+ Ails);

Quls) = ConmD(Y(s) — ¥} \Zfp VPi{s) — Pyis) -

Lyls) + AP(s)) A — [Py(s) — AP(5)) A = (ms? = bs

+ K,) Y(s) + oL, sQ (5} + 2nC DY (5) (Pyls) — Pyien cos s

¢y LA L,(5) + ayPuls) + Wae sP.(3):
1 2P

Qyis)

Joet{s) + 6, Q (5} 4 Gl
[Lfs)] 2

+ M-I Dy P,










5. STATE OF ART OF COMPONENTS AND SATELLITE ORIENTATION

EARID RECHTYERS
& TRAKSMITIERS

;1 ROCKET FLEL
i.f,.g == MAiH ROCKET

MIDTER,

ROLET THRSTERY

There are 4 major components of the small satellite fig.1 [1-6]:

(i) The transponder and antenna system that contents the high — frequency radio receiver, a frequency down-converter and a power amplifier, which is used to
transmit the signal. The antenna system contains the antennas and the mechanism to position them correctly;

(ii) Power System that is a power supply to the satellite. The satellite must be powered either from a battery or a solar energy system.

(iii) Control and information system and rocket thruster system contains the control system, on-board processors, the rocket thruster system, the fuel tanks; the
satellite is weightless in the space, it is very susceptible to external forces of the Sun and Earth that cause the satellite to disorient and move. This are called
the satellite keeping system; the thrusters are needed to decrease the natural forces influenced by the Earth’s and moon gravity, the solar wind and
variations in the Earth’s magnetic field. This system try to keep the satellite in the correct orbit with the antennas pointed in the exact desired direction [1-6].
The thermal control system is necessary to keep enough cool the electronics on board of the satellite, to work properly. Without thermal control,
electronics would overheat and cease to work.
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NVErgence process

(111) the intermediary tz

(1v) the step of the time delay and the position of them inside of the block schema;
(V) alternative use of the time delay in even or odd time;

(V1) the forward links and the position of them in the used closed loops.
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designed prog various applications that
require extreme precision of the spatial trajectories.

All results, the proper virtual instrumentation and the proposed algorithm
“can be applied in many other mechanical applications what imposed the
x1mal precisions 1n the space.
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