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Abstract

This paper presents the results of new error analysis on the veering of marine target with the concept of
frequency of occurrence, and shows how to apply the midcourse guidance errors of anti-ship missile. The veering
error would be a dominant factor in the midcourse guidance errors with flight time increase. This study suggests
the reasonable application method of the veering error based on the characteristics of abnormal error, and describes
the tailoring method including trade-off between the midcourse guidance range of veering target and the value of
frequency of occurrence on veering error.

Key Words : Veering Error(f1% 2X}), Frequency of Occurrence(:34 W), Midcourse Guidance(% 7] =), Normal
Error(“3*] 1), Abnormal Error(H]’3A] 22}, Tailoring(El ¥ #1 %), Trade-off( 2%)

1. M 2 Adewia B Qve Fa) agudel WA 9
42 o} Bl BANE el 487 A8 o
s BAS BR2 ol 2AY OF fESe 4 5 AsnA B Aue saEAe] Wi 7]
Aol Qol, o2 FAHE o ax F WALAL  BEAY o BAQTE wA FA0 AT 34
HlPAIZEe] S7bell whet A tiEnh 2 ATl A S 9% FEAA FAHoRe Agrt 4 FaEo
oA WAL, WAL E AQgel hE W A, B AT fEE FGE 5o BHom @
HoAs WANE o AR RS B oA Bl ARAT s 49 Ao,
HE Ade 2% & X33 75 40 8H= dojt] A} 59 A EAIStE A (normal) A}
ol WE ek Agel Weh HA S 9 4
" Corresponding author, E-mail: kisslamp@add.re.kr A M7 Al (abnormal) @2k, o]elgk @ Aol disl 4
Copyright (©) The Korea Institute of Military Science and Technology Al @AF F9 o AN =S A S 83}

582/ St=rwt At el )&k s| X A23d A62(20201 129)



oM N N E R o ’
N T BFUTE BOB LD
= ama - WL 2 o] =B ) R ROGE )
}]ﬂXL‘I ‘I_.#O(\m;o ‘U! \Ll1r‘ﬁ|A.l0 —
Enmm.,mmﬂﬂﬂ S ﬂﬂg_hﬂmo7ﬁﬁr =
) R - RS w° W ~
o go iy W2 mm7 PRI %ﬂﬂu%mw o
e ) Z%E_w%g T E =55
T g X =R %%wﬂqmmfr e RO AN 5
KT H Pl L PN T W R
‘_lryl ZHO‘D|O T —_ Eu ,lﬂlﬂm X
7o au._dﬂwﬂu%ﬁz_. G ﬂﬁrE_JM & o
T W o X7y el o_lwﬁ‘uAlx 67L].zuo%n
b e D e 2 T AR B oy ®
B R X A e NP & T T I i
TE P SRsTxNE % F 2w TN Y
It s ™ © L xT LT T o Zy W T
B! e @ﬂ%.m.ov _xwr\nofuﬂoﬂ o X 3 ,Ltﬂ_laﬂ
og}%.lmﬂgyﬁyllﬁomu < B o o A
T ) o X =7 N & cp B° X 2 it N o o A :
X - N ot~ ) Tz R~ 3 R u
T} HE_QLZT]E_‘_17L 0y s 2 oaderX‘_,Mx —— L)
—~ —~ o X < o B oo — s B S s}
X PA‘A\mwlﬂro = < = Fe) LoX‘_ ,mﬂwd(\ = X 0
O,_ HEE? L,ﬁ;ﬂﬂ,mlLMﬂ ‘Olmﬂouogﬂ_i ZlEL.AT}UIﬁNﬂ /un\/ueﬂ o =
ﬁlcfﬁsqwﬂﬂﬁ%%%% mamw_zmahunoi g E
4 BECREECIET . sITE Ty 7T =
— N ;S T = |_../|._h[
zﬁ dPard s yrrr S SEEES TN
o F o= — B . KX —_— = A <
o ) _niﬂﬁoﬁbdﬂﬂumﬁmﬂl;o wmwwm,ﬂlﬁuﬁ_ﬁeoi@,% .Bo 7ﬁx F S Mmm.mﬂ
ke N - _1( o I PPWl
o
__lwmn mmE ;OL nmE :..L., NM ﬁo < O B
~ . P
B o A ol ATm,,ur mwi B B 5w _
_ ) iz QRT T Y c x —
©opritii Bgl PTEETsc D& Sfflzsdd
E Dol Tom Ew® SHEL T o 4% xE®LET X P
® it Ews oz difciis o Te TEREY ;
" w0 EX 3 gl s - RO Mo = 9 ) R
e %uﬂﬂwmwﬁém Foa ™ < mﬂﬂgmﬁ%w o %ﬁoowmocfiﬂwm B
° 4 S E < z 3 = £ " % T &)
‘,“nA«o.H OE el ] o B or OE m Bo Wno wﬂ.o % n oﬂ_ ﬂMo I il H =) o 73 | ‘_Iryl Gt Hlo oy 17r1_ 1 o
w ol T 'TE EHET s eod 4R gt L F %
N PH®T mwwaoggagﬂ_ﬂ$ ﬁz%%m?m;ﬁ,% i
o R S5 & Ll I T . ,;wd%ﬁﬁ}% —~
R S = 5 w%ﬂ%%&&%)% of H " N s N
o,ﬂioﬂl.nw_vu ~ ﬂm]/ﬂﬂmgm mzf}wﬁmﬁcﬂ_ﬂmﬂu zT;omuWMmmo,cTW] N
42@.%%% ﬂlmm%drwﬁ7% ﬁ\r,gm% - S e o >
o mn & o il H 3 ms s o H = _ T Tl oW 8 AP oy ,
%0 B g% Lo o 4 = = T g P T S w o g W 7o
H&o L o - Ho].wﬂOC..ﬁ‘Nﬂ(HOH‘IﬂAjdlm‘le‘ml oge m‘mﬂ“\;ﬁo e o}
) @Af7ﬂwﬂaﬁ Mam;g]LﬁoEE#moAﬂ@rl%r : ﬂmﬁaur%%ﬂlﬂw —
L P o w2z o g%%ﬂaxmw Slm e T 6
oo oo LS ol 2 ,x_v:iMowiHl J.omzﬁbo_lﬂl.m,.ﬂklm,x _lMdﬂ 3
Hlﬁiﬁ‘MHPAT 0 /m\uor.meTEuaatﬂuleExmﬂroumm\ﬁo_&.‘_my 1__/|§\:U0c_o T
ﬂAEoﬂaJxﬂLwwa S ﬁwﬁMﬂMoﬂ/o/ ﬂw%iwr\&oi]ﬂ]o.m u_xﬂumﬁuog,mﬂﬂ T mwmm
ahaonjlutL | 7o 9 =0 & o oK oo (Jl]i.,ouzo_% < 0 X
X ) Nt o B o =~ K~y O % xr o o o X 0 H = — o = p- Ik _
o= 5 oo © ko g B o = 5 — N m o < W T ® oz 2
o Iy T o Efég?%d = & i#lﬂem}%ﬂﬁgx@ S __ I T
T 20" ol | ~ K E E o Kl 5
. R ol 20 F o ol o " w Ein
Aﬁuzoﬁﬂauzfq_.Lx_%mﬂ 1 -
O I T - o B

s
8}3]#] A3 A65(2020 129) /583

Fig. 1. Veering error geometry
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Fig. 2. X axis trajectories of left veering angular rate Fig. 3. X axis trajectories of right veering angular rate
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Fig. 4. X axis errors of left veering angular rate Fig. 5. X axis errors of right veering angular rate
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Fig. 6. Distribution of veering error at veering angular Fig. 7. Trend of veering errors at veering angular rate
rate 2°/sec on the frequency of occurrence 2°/sec on the frequency of occurrence
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Fig. 10. X axis errors of left veering angular rate
3°/sec with entry angle
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Fig. 12. Distribution of veering error at veering angular

rate 3°/sec on the frequency of occurrence

X% B8l (m]

X_Right

time [sec]

Fig. 9. X axis trajectories of right veering angular rate
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Fig. 13. Trend of veering errors at veering angular rate

3°/sec on the frequency of occurrence
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Table 1. Analysis of veering error at veering angular rate 2°/sec on the frequency of occurrence

HEl 2.0%/sec

lm

10
15
20
25
30
35
40
45
50
55
60
65
70

36
81
142
221
315
423
545
680
825
981
1145
1313
1489

Z [ 40.0knots

27 22

60 48
106 85
165 131
235 187
316 252
408 326
509 408
619 497
735 593
858 696
986 803
1122 917

15
33
58
89
128
173
224
282
346
415
489
568
650

10
22
39
61
88
120
156
196
240
290
341
399
459

9
21
37
57
82

112
146
183
227
272
319
375
428

7
15
27
41
59
81

105

132

165

196

234

272

312

T2l [m]

4
10
17
27
38
53
68
86

107

127

152

176

204

[ea]

1900
3800
5700
7600
9500
11400
13300
15200
17100
19000
20900
22800
24700
26600

Table 2. Analysis of veering error at veering angular rate 3°/sec on the frequency of occurrence

HE 3.0E/sec

lm

10
15
20
25
30
35
40
45
50
55
60
65
70

54
120
210
322
454
602
764
934

1111
1289
1464
1634
1795

2= 40.0knots

41 32

90 72
157 125
241 193
340 273
452 364
573 465
704 574
843 688
988 805
1136 931
1283 1057
1427 1182

22

49

86
132
189
253
326
406
491
581
675
768
851

15
33
59
92
131
177
228
284
345
410
482
554
625

14
31
55
86
123
165
213
268
327
390
454
520
587

10
22
40
62
88
119
156
196
239
283
332
385
437

ThR| [m]

15
26
40
57
78
102
126
156
186
217
255
290

[ea]

1900
3800
5700
7600
9500
11400
13300
15200
17100
19000
20900
22800
24700
26600
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Table 3. Analysis condition of midcourse guidance
(/talic - assumption)
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Table 4. Error analysis of midcourse guidance
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