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A New Missile Guidance Law Design based on Interception Point
Strategy and Fuzzy Logic against High Maneuvering Targets

Amin Adineh Ahari, Ali Karsaz

Abstract: This paper presents a new hybrid guidance law based on classical interception point
strategy and intelligent fuzzy logic methodology for missile guidance in the terminal phase for high
maneuvering targets tracking. Due to the linear relationships of the missile -target engagement against
the low maneuvering targets, the guidance law will be simply obtained based on the desired course
angle of the missile. Since the missile-target engagement equations are highly nonlinear models, the
guidance law solution against the high maneuvering targets is so complicated and time consuming.
Therefore, the new guidance law against the high maneuvering targets is provided to calculate the
interception point and time by using the obtained guidance law from the low maneuvering target and
fuzzy logic. Performance comparisons are shown between the new fuzzy collision point (FCP)
guidance law and the traditional sliding mode control, recently proposed augmented proportional
navigation and collision point methods. Reducing in interception times besides the considerably
improvement in control effort on four different missile-target engagement scenarios are among the
achievements of the new hybrid method.

Keywords: Missile guidance and control, Fuzzy interception point guidance law, High
maneuvering target tracking

o sb Wl ar g i o —01l G 51l 5 S Olekige ezl (S Al Sl e 1l adgs ey 5


mailto:karsaz@khorasan.ac.ir
http://dx.doi.org/10.29252/joc.13.4.77
https://dor.isc.ac/dor/20.1001.1.20088345.1398.13.4.2.9
http://joc.kntu.ac.ir/article-1-560-en.html

[ Downloaded from joc.kntu.ac.ir on 2025-12-14 ]

[ DOR: 20.1001.1.20088345.1398.13.4.2.9 ]

[ DOI: 10.29252/j0c.13.4.77 ]

YU sile Colal ol s 53 (6306 late 53,5555 s abas 3 paly y s g Clls o g, &S5 b VA

jb;‘f ;{L" s M_JT J,:al

BBy 55 Vb sl b olaal gl [VV1] 5ol o s emlie =b
ol e Sl oys 8 w1, PN ﬁiﬁt;w)t,@,@ﬁk;g
ols 1S V] Gl (APN) Vsl ols g 56 ogy cla ig)
Ol ol 3kl By 5 SKige Clie OlE L s il
LS o by 15 YU gle (glls a3y g5 U5 &K gn g0 8
S b Ll ol O gmen 5,03 slatss - [VP-10]
0 SIS V] sl sl gile ot el (MPNG)
SOV YU sle (solsly Colal L agortgo s W@r‘ ek Solda
S b ade S Pl i sbediS sdalie I oslizal
b o gums PN 5L 5 5 o s dor 51[V4] VSl e

s slagss g1l 31 Kos (V6,8 s andin  me by,
s (glaygle 51 (glos 28 b (g5l ol 5 Al e Sise
Joil s oslin Sl oslinal b sl s 5 5580 38 k5 5o
S o Gle 3B s Ul Syl s paly ol 358 e dpnlons cnkin
S [re-ny] sl L sl Gt 5 Sy
el Calie e Cola 3 Bl dmn g ST glagss Bl
S peiens s S5 (b 43 aly ol Vel s,
b St s 4 [ [F] 550 O Lo,y
3050 O Sshal (6,805 (1, WIE 5l ol e oy ol 53 ol
23 gl oo oLzl ‘.5 o

23 Sslp les p )8 sl sladle js tiadign J xS sle iy
b s, s [YE-YF] (56 Uz wiles S Iy (mlds filus (65 Ludings
Sysm diadign glaBay A I [YV-YA] ae ey e
Soapo 4 sy ol 51l SVl 1 aes oyl s Ol b 6
G e b o b SVl o (6l i 8 b e
oalizal Cgllan Colda @ ey 8l B 2550 o bl 5 2l
03 ESge Syl b, S [Y0] s leis S [¥a] 5550
s 45 035 (536 Ghate ol S50 Sl 26 5 Sle slaSB
Ssn o Sl sl sl (39,5 55 Sls 3ltin (56 ki
wmio 5 (63508 ol dmis 53 )3 &S el OT Grie o
Tl (s (2 5 0l 0 g il JSb 4 T GBI Cols
Iy ashs b oHale wsl 5 el sl alie sds 6,5 K 56

i Caldn e by s 4 s pl 55 Colda gy el 6o e

12- Modified proportional navigation guidance
13- Random target maneuvers
14- Fast adaptive guidance
15- Predictor observers

16- Missile seeker

17- Engagement geometry

18- Pure collision

19- Vertical guidance plane
20- Horizontal guidance plane
21- Angle of attack

22- Roll angle
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1 - Midcourse phase

2 - Terminal phase

3 - Homing Phase

4 - Point of collision

5 - Pursuit guidance

6 - Line of Side

7 - Sliding Mode Control

8 - Proportional-Integral-Derivative
9 - Inertial delay

10- Proportional navigation

11- Augmented proportional navigation
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