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Abstract

Without human dynamics effects, the manually operated target tracking system has poor performance or instability in
real environments. The tracking system is invalid when a human is added to the control loop as a real time delay,
because input signals are generated by human operator to reduce the errors between target and gun. In this paper, we
consider the human operator as a part of controller and modeling the human operator as a first-order model to generate
the intentional force. But it is known that human modeling is not easy because of disturbance or noise of the vehicle
while moving for the target. We performed a variety of experiments with real plant to identify the model’s parameters

and verify the proposed operator model’s efficiency.
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de(t)

v(1)=b, +k,e(?) 2

A7, (e 23 el N AAA Eoln, b,
o k= AEZe WD BRE u@T. AFes
Foje UPoAe] B F 289 WEL g g
e 239 Yo W5z BAV

1

’ d*v(t) ‘b dv(t) kv(0) (3)
dt dt

f=

oA71N, {0 B 259 W o
Aol 9% 23 $5402 BEES ¢ & Yok

il
=
=

o)A 724 wdel HAHEE T Astel Qu
59 A295e gdz $9 g 2o
Gs)=E6)__ bsthk (4)

E(s) a,s’+b,s+k,

o[ ARy 9

714, ‘Qé" EEJ -irx—._?_i}ﬂl e G Rl

R

A
9o BHoA o Fapso] e Fa
de A3 ARANE FAE ¢

2]
Zl:

Jim
10_>L', S
AN

ol
At
ox oL Elg
>
il
T

oo

Azrgd 9] 1QG A-8 71EY,

o
oY
3
o
K

=1
)
x
)
>

3 gAY 0] =10
o A% BRAARY SxAM e 9 B ool
JRE uset uz, AT 4
gstojol st AHA do|gd 433}

=

oo 25 o

Hﬂ

0 M1 ox

9 2AE Han A7E Ao B
g9 Fo5 SEEY ABEL A=
}

E4¢ F2E02 4%T A

£ 3o} = A %Z]—‘E —-—zﬂo}.;qu}- );}(4)
o 282 Y2y ey o] 242 HAIEE
g FAgTE 4N 2ol Frl2 I

ol

Bs)  bs"+b, 8" +.4hs+h
Hi=" 1
A as+q 57 +.+as +as+a, 5)
where n2m and g, =1
HGw )—ng) —|HGW| LHGW=H, +/H,  (6)
min e = min[Ge0®) _ BGm)[ @

IIG (w)  A(w)|

__ Jbwtk Bk, _
XC 8)
—awWhwtk,  -aW
EETE [ wor | o)
‘ (T=END)
» EIN-|
!

h 4

(o221
Fol oman L = B JsoR
== =5 HoD) 2R A ER0)

38 4 HEEF 74
Fig. 4. Construction of the test environments.




20074 58 T3

kV
e N
40 BEHE AH9 AFAE T BE
g, A9} sl 2e) e AR a

r -1 T r
_ {(HR H, )" (H; GGy HR)} 10

(H/H,)"(H[G,G/H,)

IV. AReI? W AlZaold 3}
1. 285 29y At
A2 847 THE FEANS BYFHPAE

1%’29} 2 AR 7FARAE Al et &
Fol A AAE A7E FEAS FFEAE ZEHE}]
%?‘5}&1 AYHRH S 1349 Zo] 7EdA T AP
S FAEY YA 232
Qe d7)1M 8 Foixle BHY HAS
A7) 9e dFFAE g =Ho, BH 4H|e
Fag Wl 1 = A2 FHsA Aok 48
TAe] 9 (7 0.01Hz~1Hz 747 ¥ 8tA|7]
HHEH o 2 sty on 1% 0.07Hz 045Hz¢ A3
% $9A%E 19 594 HAFIL Yok

g Tl bAoA AAE CrossoverZd

e
2)E

=%
[Esal

2 8 rlo lo v dp

Ref Amp =75V} E007[H) Rel Amp =7 §[V] H045ita]

7 A % B
JTER /. SNV Y
5 / \\ / s /, / \\ i /\\‘
% ,// \,\ 7 / % / \\ /: / \
{ N fho TN Y
W /R A
\\, / \\ "“. 1 \fv l/ \\

o1zt 2&Xte| SEZ2Ho)

Fig. 5. Response of the human operator(for example).

E 1. AEEL fIxI2*HRMS]
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