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Design of Terminal Guidance Algorithm

for Underwater Vehicles Using LQ Technique
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Agency for Defence Developwent

ABSTRACT

For @ Stationary moving-target,the design technigue
of guidance system for underwater vehicle with a seek-
er of strapdown type is developed. Using perturbation
theory, a new method which linearizes the nonlinear
intercept geomety is proposed. On the basis of the
linearized system modeling, LQ and PID design tech-
nique is used to determine the structure and gain of
the guidance systes. Some simulation results applied
underwater engagement are represented to show that

the proposed guidance law is superior to the other

guidance laws as pursuit, Bang—Bang, PN and APN.
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Yol ©A) 4 9 1/2 o)stolnl PNGH APNGE 22 & =Ry (F| 3.24 | 2,45 | 2.20 | 315

3, 2 o)deld FARES] FE FYlR Al £ 3. wEAgel o A% ua

Araeieldel 444 Al FENAE YS9 Fig 3. Performance comparision for hitting time

FEE FEFEAR 57 /secst 107 /sec2 Stql=d 107

/sect Hh YAl 1730 HFE Aelol TYHA it

degct. 3] PYAEolME SEAIZL (dead band o 0 a5 %0° 180°

angle) o) MAo] F28 LA, VYPE TS 2% %f

2 Bgich. AAREE HEISE AVY SEYUH T |

o) 1.52 stgich. (PNG + pursuit) %ol £2) PN §Eo] Bang | %) 4884 | 603 | 813 | 146.68

5E 3013 pursuit FECISS 12 Sgch. =Y (APNG Bang | ¥ | 33.25 | 36.95 | 66.3 | 146.46

+ pursuit) S E0IA HBE FEIEE 1.82 A=Y P | ) B9 | 036 ) 813 | W68

o, pursuit SEOISS 12 MAsic). N LSRNy S 3325 | BT | 66.3 | 146.47

o obuelM MAY ule FE o) S AMRHacH. & | 4945 | 60.9 81.3 | 146.08
o)Al s wlm AFHEA Wbzt Ael, WEAzio) B ;m; 7| 3.3 36.75 | 63.3 | 146.46

S & 2ok B3k Ik APN | # 50.1 60.45 82.45 146.63
H 22) uhvzh Aale] oitt FE-g AMed Ny & P:u— F1 333 36.95 66.28 | 146.47

FAH Y FE ATE dehaE ¥ SR, = 3¢ ::: e 48.85 60.36 81.3 146.08

AN E BE2e] Fol 20u, YH]100a, ol Su jiori

Ql EYolmg HEAHo] Y4 3% (intermittent run) ¥y || 3.5 36.95 66.3 146.48

el 417} Sl 9 SEUAD Al FEYNo) | A
ol glo] 73 $& A& Ushidlo,
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5. 38

@717 BA 24 233 (strapdonn type)d $F ¥
$42) vl2g X (terminal guidance) & W Letqdch.
AYd FEYAL FAFE(pursuit guidance)d2iol A
BH oA JuE 6 o] &3hs teld,

FEHAE MU A8 WA G2 dae) yMPs
FE A2d %W%% Aok}, MdE Ay {§5 A
B rdges ¥E, fFEA2¥ F2 P FEISE A
3R W A, £ ARl B &9 &9
FEYAE wel ol S4UE nac
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