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ABSTRACT
State-space method for the analysis of the dynamic characteristics of a body motion is set
up as mathematical tool for the solution of differential equation by computer. Representation
of a system is described as a simple form of matrix calculation and unique form of model is
available for the linear or nonlinear, time variant or time invariant, mono variable or multi
variable system etc. For the analysis of state-space method a complicated vector calculation
is required, but this analysis can be simplified with the specific functions of a software
package. Recently as the Graphical User Interface softwares are well-developed, then it is
very simplified to execute the simulation of the dynamic characteristics for the state-space
model with the interactive graphics treatment. The purpose of this study is to developed the
simulator for the educational analysis of the dynamic characteristics of body motion, and for
the analysis of the longitudinal dynamic characteristics of an aircraft that is primarily to

design the simulator for the analysis of the transient response of an aircraft longitudinal
stability.
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[28] 1] Algalole E3ME
fFig. 1] Block diagram of the simulator

<E 2> 39y ¢

<Table 2> Aerodynamic variables

Y, =0° o, =9.4°
p = 0.3809kg/m> S =49.239m?
V, =178m/s z =4.889m
m =17642kg b=11.787m
g =9.81m/s> I,=165669g-m>

<E 3> A M=z 395 oy
L0
<Table 3> Dimensionless longitudinal
aerodynamic stability derivatives

Cy =0.0076 | Cp ==0.7273 | C,4 =0.0340

Cy =0.0483 | Cp, =—3.1245 | C,y, =-0.2169

Cyo=0 | Cgy=—0.3997 | Cps =—0.5910

Cyp=0 | Cpy=-12109 | Cp, =-12732

7
Cxy =0.0618 | Cy, =—0.3741 | C,p =-0.5581
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[Fig. 2] Output results of Matlab Simulink
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[Fig. 4] Output result of Labview

Ao WE Y 4a, 4b, 4c, B 4d9} 2L F
g 4eg ¥ 7 gk o) kA HAxTE

doje] 8L 7] o] W} Az 2§ 2
€ 9XANAE W FE3E dAsHH
A 2" YolME & W

AP S AE uw #Y #HIE AJQ #®

K,=0.0 % K,=0.0 (Z¥ 5al), K,=0.1 R

K/~00 (Z¥ 5a2) a3 K,=02 %

K,/=00 (1% 5a3)2 Jehdv, 537 2g 1

TSR ARy Y wEs AL &

K,=0.0 % K,=0.0 (2% 5bl), K,=0.1 %

M

K/~0.0 (Z¥ 52 a3 K,=2 %=
K, =00 (2% 5b3)2 uvedth ot Hl#He
2 AQ K, 7t BH A% FEA B2
Adn lemz A gol AAFE AFY
Fgo] M2 o]FojATE AL BAFI 3l
o

(al)

(a3) -

(b1)

(b2)



330 MZ

sS4 Has

(8t ANZ80IE £H 435

(b3)
[ 5] 5 %% % 43 439 ng&Ed
3 sjdles A gy 4
{Fig. 5] Effect of proportion element gain
value for axial and normal disturbance
velocity
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[Fig. 6] Effect of proportion element gain
value for axial and normal disturbance
velocity
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