htpps://www.jasd.khadu

(( sladlen £ls)) GQJ.C dolilad
VF-Y oo,z o) o)lads o) 0y90

29 b

S by Aoleo S ! p (95 LrAIlw jo wl y adgl C yuw g 4 gl Cyuntd

s o9yl

.o: AT RS
U e Lo o s ol

Ol el (ewgb illyeal axlgr  sais oRiils by pole 0uSisls ( L5L ) 09,5 yuyae )
Ol ol ) ¥l lse audlyy oKisls by pole 0aSiiils G508 09,5 JLoliwl Y

o..\.:S.?

Al 50 sope sl B (255 Slop 4 (e sl RIS slaailala
O ee ‘SiLbd..;LALMJ oz 5 by L53'\..\:.3| BEIEN ..xs)b s &L&.‘;)I
eSS )3 &S lagSay el Ay adyl es 5 agly L Al
295 Sy 5lg e pdy JuS 5l (Seelinag 51 i 5l (Ses (o
Slaiie b dolee G g3l olul p adlie g0 pl eSL 00
Sy ol 1y by 36 Tl alie eyl 4 Lol il dalxs Jsoans
e g S b oe o i )55l a5 6 Al doles
wilen ol GlaFhs 5l (S n Grizme S ibedie s aliy
o 9 adllae 590 | el iy 5 5lon loj lon 9 (S > e
w2 G oS SUn Aol 4 e (LTl e e o0 18
5 pldes egaa by o |y Al e mS e S
3 oskie cnl sl maslss Sows |y alin adsl s p 5 aysly G
J= sty 0 L oty 5l (o 4 meiS e eoliiul by s,
@l Como (o p)l8 Jle SO L bl o el (g0 jlade filue

brfd)‘)s )R Oy9e odwl Cawd

Ao wleMb|

VFeolVe IV i s o6

VEoo sV el o fos b

:‘54.\.15" Olols
g gl )l og5 sloailols

009 ¢SS Al alolas

g

i [LOWE Y N VOWepPY,
oy

ahsalehi.kau@gmail.com

25 sbable 10 by adgl ey g gl Crans GBlm G (Bl (Ao s ael 1 Lo 4y S L]

¥ olo > o) ojleds ) 0y98 oladles gy ol dlors ¢ DUy Gig, b (g S by Alobie S ol



https://portal.issn.org/resource/ISSN/2821-1553

ISSN:2821-1588

htpps://www.jasd.khadu

Journal of Aerospace Defense

)’ P \ X
¥ \
\
A 7= ¥
!
7

Vol. 1, No, 1, 1401

Research Paper

Identification of Angle and the Initial Velocity in Artillery Weapons
Based on a Fractional Differential Equation of the Projectile Motion

by Using Shooting Method

Amir Hossein Salehi Shayegan® , Hassan Nanakar?

1. K. N. Toosi University of Technology, Tehran, Iran
2. Assistant Professor, Khatam Ol Anbia (PBU) University, Tehran, Iran.

Article Information
Accepted: 1400/07/15

Recceived:1400/10/11

Keywords:

Acrtillery weapons,
Fractional projectile
equation, Shooting
method (shooting),
Inverse problem..

d

Corresponding anuthor:
Amir Hossein Salehi Shayegan
Email:
ahsalehi.kau@gmail.com

Abstract

Artillery weapons have an important role in low height
artilleries. In the first step of these weapons, due to reach a
stable and controllable projectile, aerodynamically, finding
angle and the initial velocity are very essential. Until now,
scientists have obtained these items by modelling based on
ordinary differential equations. But, in this paper, fractional
differential equations of the projectile motion, which are
very efficient in artillery weapons and more compatible
with nature, are introduced. Then some of its properties
such as trajectory, range, flight time and maximum height
are studied. In addition, an inverse projectile motion is
considered, i.e., we consider a problem that we know the
position of motion in a special time and then we obtain
angle and the initial velocity. In this way, the shooting
method is applied. This method is an efficient and
applicable method for solving boundary value problems.
Finally, in order to study the efficiency and accuracy of the
method a numerical example is given.
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