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SALI) SR oy A, R 2 [ P D L iR 22 1T 2 8
P E. HAE S (a) XN 4 H bx, B8 (b) Xt
I =4 H bR

#3  PHBREN SEOH R R (24 HR)

Yith i E Ik /V —70, —70 —70, 70 50, —50 70, 70
KEIE AL 1 2 3 4 5 6 7 8
X #7 mMMERZ TN S8/ % 0.63 3.88 —3.88 0 —2.38 2.5 —2.44 2.94
Y M5 MR ZE N S8/ % 244 —094  —0.16  —1.38 5.5 419  —4.56  —4.56
K4 TR ZETN SEOT RS R (Z4EHAR)
Gy AV —50, —50 —40, 40 90, —90 80, 80
MEIEREL 1 2 3 4 5 6 7 8
X H7 ) AR ZE VA S 4 % 2.5 3 1.63 —4.25 —2.25 —231 144  0.06
Y W7 AR = N S5/ % 719 —1.81 —044  —9.75 2.31 2.75 3.88 —4
20 20
(a) (b)
10 | 10F
+ =,
+
+ | + + 4
S + | :
‘g 0 . 12.7% : § 0 11.5%
+ F : >~ +
+ + f +
—10} —10} e
720 1 1 1 720 1 1 1
—20 —10 0 10 20 —20 —10 0 10 20
X/% X/%

8 THEFER (a) B4 F AT (b) RRLETR ST S 50
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ME 8 AT LAE i, =4k H bl =4k H b IR IE
KRR R IR VO BBl . 4k H AL IE S5 1A il % 22
M SHUNT 6%, =4 H bR IE 5 A0k 2= o1
MSHEUNT 10.8%. 500 W AR 22 A% 1E K T 11 R 3%
FEAH LT =AY 1) KA GG N R, &k
GG B, 2) WOk RS R AR E, R R
(1B e it Rk A ARk 3) BRI A0 TE IR AR, =
o BRI IEHS BEAR T 4k H br, XRASE R
TR B2 A0 R G 28— DA R =4k H bR 451
R R SRR R RN

FERL AR Z AL IE SR 1) 347 T8 8 H s
(1 B v S 56, ) H AR IEBE Y 14 mm BL42 1[5 T 4R
R B e T ARG R T B ARG TR L, RS L
H br LA — € B sl FEi2 3)), I SPGD Fdt 47t
WAL, =P H S 5T kiR S H bRz 3 M
HERRXARMEWME PR, B ER, F—fs
B (FBEIE 4 0.013, 14 28 R AN 0.0013) N BERE
HEAEE /N 10 prad-s—! 1 H b, B R S5 (3
NMRAE N 0.013, 3425 RN 0.0025) T BeffivH f 1%
FE/NT 20 urad-s~! ) B R, =M SH (IshEE
H0.025, 135 RECN 0.0025) T BE R HE A3 5 N/
T30 prad-s—! (1) H 5. 7EBRHEGTHE B AR A A2
BN, 28 —Fh S5 R LRI E KT 58 M =
PS8, Ui BB 3 2 ZRA00RT DA S IR AE v (O i 4
R — i 2 B0 B8 A HE AR 11 A 300 P 3 L R
K, B KPS i (B8 e 2 B A A v DA B PR A
HIEIZ BN H F.

18
16 |
14g-
12t

10 +

PeBhE{E = 0.025,

HEBH ) {E /103 arb. units

8f —=— Hats 28 = 0.0025
sl B = 0.013, AN
W35 2% = 0.0013
L ——
oL PBhEE = 0.013,
® a3k 2% = 0.0025
m ' . . . . . ;
0 5 10 15 20 25 30 35
HRiZghit) s /urad-s—!
9 HbsEal Al S R R R
7T % ®

R T HOLREA 200 m KPR AR S IO
WHESEI T &, WHIT 1 B IEROC 2T HE B R RN AF
BOCR S AR Z R LA RO T AT P, BLg S
FFIIRISIE T HOCILIR 2 5 B AR EDEE 5 K 5%

R.OSEIGSE RN, HT SPGD HUL I IR ] &
G RO IE T 4k HARR =4k H AR LA IR
PG B H AR BDEE SR BT IR S i 720 — A4
B, Yk AR =4E H AR LR R IR ZE 1Y 2
ol /NT 6% A110.8%, KIS FE 7 B 18 VS
. X3 H AR IR AE SC A6 R B, B/ B 2 AR eE
SEHLE e IR HERG L, TR R Bl e (L B o 2R
HRe s BB RIZ 3 H AR RIBEAE. 4 )5, K i H s
ST 3 T R 285 55 3o AL A A% 2 R LA JEE R R i,
X Bl A A PR s ) 98 SR T 7T
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Experimental research of boresight error correction
using returning signals from the illuminated targets
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Abstract

The relationship between boresight error and returning signal from the illuminated target is studied theoretically.

The operating principle of a new-style adaptive-optics device, which is named adaptive fiber-optics collimator with
the abilities to correct both laser beam transmission error and pointing error, is introduced. The laser beam pointing
experimental setup with a laser propagation distance of 200 m through horizontal atmosphere is established. Based
on returning signals from the illuminated two-dimensional and three-dimensional targets, the beam pointing closed
loop using stochastic parallel gradient descent algorithm (SPGD) algorithm is achieved under different initial boresight
errors. The experimental results indicate that the evaluation parameters of the residual boresight errors are less than

6% and 10.8% for the two-dimensional target and three-dimensional target, respectively, which are within the tolerance

of theoretical analysis. Finally, the influence of SPGD parameter on moving-target pointing is analyzed.

Keywords: laser beam pointing, boresight error, adaptive fiber-optics collimator, stochastic parallel

gradient descent algorithm
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