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Characteristics Monitoring Technique of HILS System Loop
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Agency for Defence Development

Abstract - HILS is widely used in the test and
evaluation of complex control system. This
paper describes the structure of HILS and the
control loop performance monitoring of HILS
system. Digtal path delay and FMS(Flight
Motion Simulator} dynamics were estimated
and ouput of the estimated model were
compared with real FMS output. The
monitoring system can be used for analyzing
the result of HILS.
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Fig. 3 Adaptive RLS Filter

2.2.2 dAZ Hol2= U e dngS

HILS AoJFZo A% RUEZLS Ajx" z1dA7
FAH v YA Ry BA%} Q49 F AR o] R
. HILS Al=®& EB4o HAIZE AFER o] Fo
2 EAbA o] Ajxglelny smto]Za}ol (Pipe Line) 7+&
AHEste] AAtstng =gl Elde FAE AAE
Hole Mg Mol AxHe] &Ajsin o9
A A DL &= A D (Pure Delay)e2 B 4 gt}
=2 e A% RLS(Recursive Least Square)
HHE A8t Al2® £ A9 ARE FHERT. 2
B $2E Y30 HH $£4& olgs} 2o}

A

e rlo Y i ¢

i

_ A P(n—1) u(n)
Ko = T o Pn— 1) ) M
e =dn)— » (n—1) u(n) @
win)= w(n—1)+ na" (n) (3)

P(n)=2"'P(n—1)= A" k() a(n) P(n—1) @

3F v PR 9 TS ARMAXE DL A&
3} RPLR(Recursive Pseudolinear Regression) 2+iLe)
F& AHEEte 73

W m+ ayn—D+..+ a ,Hn—m,)

= biuln—D+..+ b, uln— mpuln— m;) 5

t+e(m)+ creln—D+ ..+ ¢ ,eln—m,)

0=[aj..a n, b1..b,, 1. C o\l (6)
)= —y(n—1)...—(n— m,)
z_t(n-—l)...uﬁn— m,) (7
e(n—1.0eln— m)}"
= ¢ (n)Wn—1) )
()
c@Eh
2,

o ®)
pAY /& r@
FMS Dysasmics @

= =

Eitimaior B - p3Y)
.................. Vel

{7FMS Dymamics |
T Etimawer

O3 4 HILS o= guE3 ML
Fig. 4 Diagram of Control Loop
Performance Monitoring

X=7.4390 Hz

VMIVME-3123 A/D Converter
VMIVME-4116 D/A Converter

e(n)=y(n)— y(n) )
Un)=Bn—1)+An) R (n)e(n)e(n) (10)
R(n)=R(n—1)+rmle(n) ¢ T(n)— R(n—1)] (D)

2.2.3 2UEYY AAH 74

HILS =483 A2"e PowerPC 750& w3
MotorolarAl 9] MVMEZ2700& F FAHE ZEZE AL
o VME Hz2 7igtez2 FAdAn +93A=
VxWorkE ®AsAL. 718 ¢4&8 JFXE H1d
B,

A2 AXEOE WA AN F4 dundES
3T T uPAMARYI Y YL FAHE S
F 48 EE BAC 9T 3 AN ¥ TR 5
B}~ F(Task)7} lmsec ZTdY ElYd S z2Ise A
7} AT A QAT FHLE Imsec Aoz, FHE
%747 10msec AR ¢neFE FAIATG. &=
Edojo 7t A4S olgdl Bt

FOREVER
{
FOREVER
{
Estimate(Digital Path Delay):
if(Filter Gradient { Naccept)
break:
}

Nerr = Output(Estimate(FMS Dynamics)
~-Output (FMS Dymamics):
if(NErr { Nbound)
break:
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Fig. 8 Estimated paramteers of FMS

a

os

)

o8

° K E3 E] 4 s 3 7 [] ) 10

" 9 HiExMARes &8, F£3 Y 5, QA
Fig. 9 Output of FMS, Output of
Estimated Model and Error

3.2 8

& =EdAe Al A" HILS Al2d FAL
Holm, HILS Ajo]FXZX 54 2UHZ A2"L /g,

HE5t .

BUHY A2gg AT 49 HILS Aol F29
Uxd A4dE AGALES ImsecE FAHAULD, WY
AR 7 e AFE ot 29 o] FAAMNTH

al 7.54476898475131
a2 -2.93652791598838
a3 -3.79848191997334
bl 0.98736414925683
b2 1.02651514658716
b3 0.19361181933955
cl -0.09652118507774
c2 0.01539291669394
c3 0.35162133434195

E 2 349 ujggMa 297 AS
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