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Modeling method of laser imaging target simulator

Zhang Qiuchen, Shi Rui, Li Zhuo

(School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: LADAR target simulator is the key component of the HWIL system for LADAR,which is
designed to simulate the LADAR return projection. One of the key technologies of target simulator is
object modeling. The method of object modeling was performed and mathematic models were given based
on coordinate transformation. The overall information of target was obtained through data registration on
the part of the target information from different angles of scanning. Then according to the viewpoint of
coordinate transformation, the target information was obtained by arbitrary viewpoint in the space, which
was provided for image generation system to generate an image. Theoretical results agree well with the
values measured experimentally. Therefore, the accuracy of modeling was verified by experiment. This
method can provide a feasible way for LADAR target simulator to acquire the information of the target.
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Fig.1 Diagram of target information reproduction
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Fig.2 Diagram of coordinate transformation

PL O A FI A R AAE A AR AR T A 43 )l ST 23
] B A AL bR R OXYZ 1 OX.YaZ,. (Ax,Ay,Az)" J&ih
AR FR A B O HYF-FE S HL (ox, o, 0) RIEFESHL A
JERVEHF o (XaYa,Za) A B bR 15 a5 76 25 6] A A
A TYARRR ; (xY,2)T SRR [ B A AR &R O A2k
PR

I HR A Bursa % #2820 43 0] 1 A AR bR R A 51
SR EAARARER O MR N .

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

114 Gk AR % 44 K
X AX Xa Xe AX, X
y |= 4y +AR(w)|Y, (1) Yo | =AY | +AR(w)]y (4)
z Ay z, Z Ay, z
16 A LA IS 5 P I AR BR A P(a, BR), T LT Ro(@)=R(w,)R(@))R(w,)
AT bR P TE A ARBR R P A A AAR N 10 0
x,=RcosBcosa R(w,)=/0 cOsw, sinw,
y,=RcosBsina 2) 0 -sinw, coSw,
z,=RsinB cosw, 0 -sine,
[, 7530 R AL P 7R %S ) A AR R O Rk Rle)= 01 0
bk sinw, 0 cosw,
x| [Ax RcosBcosa cosw, sinw, 0
y |=| Ay |+AR(w) RcosBsina (3) R(w,)=| -sinw, cosw, 0
z Az RsinB 0 0 1
e A B2 19 5 Bt i A2 (3), Al A G (4), ¥ O A AL bR Bl AR AR 2 H AR

53 O A R T EPMEE . RIEEAKEE B LS5
() AL bR BE 0 3] O Abr b, SEIERE Fe e, Y
U, YIRS 007 B AR B AR 4k O kbR R Y
—HEARBRE R
1.2 BiREEEE

O HARTE O Aatn 28 1y A An B LA 2 O R i
B C Ylainyizsh 240, A 3 Fros d r BRI
#

), Z
,f LA : _"'I
. ; I
Viewpoint AN u.-"'f =
' o Wiewpoini {

3 B
Fig.3 Theoretical model
PL O WAL C W AR Ay A b S5 e, 43 ) 4 57 &5
8] LA AL BR 2R OXYZ Fl OXYoZeo (AXe, Ay, Az)T J2
AR R O B AR R C M FBSEGR, (o) &%
bR % O ¥ B Aabn 22 C 1Y Jié i 5 B 5 A J2 RN
To (Y, 2)" 2 Hb EIEATEARTRR O BYARHR ; (X Ye,
)T L RTE AR R C B AR FR
W) B 23 ] LA AR s RO B 25 ] B A Ak ds &R C
2SI

FERERAE C MRl T AR bR e, ol Tl s I, B AEL Y
8 S YN WU N B R A RN 0 i ) SN DY
HHE A B AR L35 R IE A U (5) K C kAR
F TR ELAA AR AR R BR AR B

a,=arctan(y,/x,)
B.=arctan(z, /\/x +y. +z, | (5)
R=VX . +2,

H T O Aa b 2 P i H AR B AL 45 B A 19 5 B
HE, Wit A e or ek tr R m, h C
PRS- PPl BEfF 24 RAH, BIAE
FH TR 22 B UM A S  AFAE 2 A AR i, T
S 1 0 2 7E L A HURE WL 5% ) R 4 L Y 2
e, BT DAL AR (] 58 22 500 il N B AL 6 A 2 B9 1 0 T B
R e /INIAR —2H =4 A A it , AR HO B R A {EL AN
fai, AT AR B PR C LT R H AR .

2 SLIGTEIIE

21 ETWERE

S G N O I B AL G A A S
I 3 OGN AL e E A 2 T A R R R R
15 B 20 5% & SR OGN A BE 6 B AR A T8
i, A5 BAs A A SR R A B 2 A AR A
Ko RSN [R] B9 R 20 531 AT D 6 BOGIA A
1625 B ) 45 R HE [ R ke B L An 1] 4 iR

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

% 14

KRB R B AR B AR AR

115

- Trunsmitting
Caser range | - -5 = oo B
E‘EII.I.IL':

Diriver
Neanis

Lhriver
Venxis

Stepper modor
coniroller

slEpper mokor
V=axis

Two-axis
tumitahle
SEPPEr HOE
T-axis

Syne pulse

[hga| | =¥ pulse

Pl 4 06 9l IR 25 R HE 41 0 2 )

Fig.4 Structure diagram of laser scanning imaging system
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