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Modeling and verifying of line of sight of laser guided weapon in

HWIL simulation system

Gan Lin, Li Hui, Liu Yanfang, Zhang Hongpeng

(Luoyang Electronic Equipment Test Center of China, Luoyang 471003, China)

Abstract: The precision of line of sight reproduction is a key factor of precision evaluation in Hardware-
in-The-Loop (HWIL) simulation system for laser guided weapon. Base on the analysis on static and
dynamic errors of line of sight in total, the movetion model with definite physics signification was set up
by adopting multi-body system theories. After that, the model was verified by using the measure data of
angle of sight in various motion including sine, exponent and typical scenario. The verification shows that
the simulation results meet well with the measurement results as the error is less than 2.68" and average
error is less than 0.3’, and the model can describe the variation rules of angle of sight.
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Fig.1 Sketch map of line of sight simulation system

ARG AESR 224 T PR, PR
— IR A S oA B B Bl R e 1 5 R B %
G I S HOV T R BEZH B, H P SO AR R T 1
] [ 2 AN Bl TR A ST % B PR RS b #4515
AT 5 AL 45° /05— . SRR S N AEAE
BRI, 55 0 | I P T S AME A SR R B, 40
5 IOTE S A2 B PR I Bl A P A 22 3, R
TE S 0 IR ARAR IR ZOR OGS 5 R B0 551 3%
AREALL , TR B AR A5 5 X B 25 3k i
MLIZF

s H M iR 22l ARE, TEa
HeFR R i B RIRE B REIRZEN
BRI IRZES, WS 5 S R 22 A A
RZEVRMA IR 2ZER VT UKL 2 PR

‘ Errors source of line of sight ‘

. Turntable shaft errors ‘ Beam distortion |

<

g | e 1|
g ;r‘fr g
= - o8 =
3 A ] =1 N E
& = =4 o E g = o
g z o = T e g 5 g
CE g = B 2 B -] E E
Z g8 z 5|8 z, a 2, 2
=] = ] = = =
= a AL = =} o "

21 (2] [Ellell&]]E 3 e |
= =1 = 3 a2 o =} = =1
s p Sllell]z ' g =
E & = 3 g .

g S g i

Pl 2 5 H ALz Bl 0L 00 25 SR U

Fig.2 Error factors of line of sight simulation
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Fig.3 Block diagram of simulation turntable control system
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Fig.4 Topology structure of line of sight movement
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Tab.1 Characteristic matrix between adjacent

typical bodies

Body Characteristic matrix

Rot(x,Aag)Rot(z,Avo) Mov (Axy, Ayo, Azo)Rot(y, )

B Rot(x, () Rot(y. Ag)Rot (z. £,(4) Mov(8.(). 8,().5.(4)
Rot(x,Aa)Mov(8,,0,0)Rot(z, 9)Rot(x,&(I))Rot(y, & D))

12 Rot(z, A®)Mov(8(),8,(),8.(9))

L. Rot(y,ABx)Mov(0,8,, 8)Rot(x, y)Rot(x,Ay)Rot(y,&(y))
s Rot(z,&.(y))Mov(8.(),8,(7),8.(y))

Ly, Rot(y,AByu)Rot(z,Ay;)Mov (Axy, Ayy, Azy)

I, ROt(x’Aaus)ROt(Z»AYB)MOV(Axus»A.VmaAZ\s)ROt(xsE)
" Rot(x,&(E)Rot(y, &(E)Rot(z, £(E)Mov(8(E), 8,(E),8(E))

. Rot (x, Aag)Mov(8,7,0,0)Rot(y,A)Rot(x, £(A))
> Rot(y,AA)Rot(z,&(A))Mov(8,(A),8,(A),5.(A))

Ls; MOV(O»llsO)ROt(stQ;;)MOV(AXST»A)'ST,AZST)ROt(xsAezm)

Les Mov(0,1,,0)Rot(z,A 0, ) MoV (Axg, Ay, Azg)Rot (x,A6y)

L Mov (1;,0,0)Rot(x,A6)Mov(Axg,Aye,Aze)Rot(x,Absy,)
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Fig.6 Method of angle of sight measurement
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Fig.7 Verifying simulation result of line of sight by measurement
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