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INTRODUCTION

1. Importance of modeling
• Analysis
• Identification
• Preliminary design

2. Modeling physical systems
• Mechanics
• Electrical Systems
• Magnetic systems
• Fluid dynamics

3. Modeling deterministic, and stochastic 
systems, and signals.
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MODELLING OF THE MODELLING OF THE ““MASSMASS--SPRINGSPRING--DAMPERDAMPER””
MECHANICAL SYSTEMMECHANICAL SYSTEM –– CONTCONT’’DD
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MODELLING OF THE MODELLING OF THE ““MASSMASS--SPRINGSPRING--DAMPERDAMPER””
MECHANICAL SYSTEMMECHANICAL SYSTEM –– CONTCONT’’DD

2 <4·k·m











































t

mm
keDt

mm
keCtx

t
m

t
m  

2
sin  

2
cos )(

2 
2

 2 
2

  

kgm
m
k

m
 1   ,2   ;1 



   tetetx tt  75,1sin  75,1cos)(   0,5   0,5  



12/12/2009 Robot Warfare 2009 7

MODELLING OF THE MODELLING OF THE ““MASSMASS--SPRINGSPRING”” MECHANICALMECHANICAL
SYSTEMSYSTEM CCONSTRAINED TO SINUSOIDAL INPUT SIGNALONSTRAINED TO SINUSOIDAL INPUT SIGNAL

takx
dt
xdm o  sin2

2


xltao  sin

0) sin(2

2
 kxxlta

dt
dm o 

tFtmakx
dt
xdm oo  sin sin2
2

2
 



12/12/2009 Robot Warfare 2009 8

MODELLING OF THE MODELLING OF THE ““MASSMASS--SPRINGSPRING”” MECHANICALMECHANICAL
SYSTEMSYSTEM CCONSTRAINED TO SINUSOIDAL INPUT SIGNALONSTRAINED TO SINUSOIDAL INPUT SIGNAL

tCx  sin  oFkCmC  2
2mk

FC o




m
k

o 


 





2

222
1

 sin sin

o

o

o

o t
k
Ft

m
Fx







22
 sin sin cos



 


o

o
oo

t
m
FtBtAx 1v  ;0)0(

0 



o

tdt
dxx

 ttt
m
Ftx o

oo

o

o

o
o  sin sin

)(
 sin sinv 22 














12/12/2009 Robot Warfare 2009 9

MODELLING OF THE MODELLING OF THE ““MASSMASS--SPRINGSPRING”” MECHANICALMECHANICAL
SYSTEMSYSTEM CCONSTRAINED TO SINUSOIDAL INPUT SIGNALONSTRAINED TO SINUSOIDAL INPUT SIGNAL

2k 10k

20k 30k



12/12/2009 Robot Warfare 2009 10

)() ,( tu(t) egy  

)()( tt(t) HeGuy 

MATHEMATICAL MODELS OF THE STOCHASTIC
CONTINUOUS ATMOSPHERIC DISTURBANCES

APPLIED FOR IDENTIFICATION PURPOSES
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MATHEMATICAL MODELS OF THE STOCHASTIC
CONTINUOUS ATMOSPHERIC DISTURBANCES II.
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MATHEMATICAL MODELS OF THE STOCHASTIC
CONTINUOUS ATMOSPHERIC DISTURBANCES III.
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MATHEMATICAL MODELS OF THE STOCHASTIC
CONTINUOUS ATMOSPHERIC DISTURBANCES IV.
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MATHEMATICAL MODELS OF THE STOCHASTIC
CONTINUOUS ATMOSPHERIC DISTURBANCES V.
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CONCLUSIONS
• MODELING GIVES COMPLEX DATA SET OF 

DYNAMICAL PERFORMANCES
• MAKES

– POSSIBLE MODEL, AND PARAMETRIC 
IDENTIFICATION

– PRELIMINARY DESIGN OF THE CONTROL 
SYSTEMS

– SCHEDULING SYSTEM PARAMETERS
– POSSIBLE TO FIND CLOSED LOOP DYNAMIC 

PERFORMANCES WHETHER THEY FIT 
PRELIMINARY DEFINED ONES, OR NOT.
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THANKS FOR KIND ATTENTION!

QUESTIONS?


