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Objective: A method for predicting the accuracy of unguided artillery projectiles is presented in this thesis. The goal was to develop
a standalone program that would estimate accuracy without the need for a large database of weapon trajectory data. The presented
method uses a simplified version of the modified point mass trajectory model (MPMTM) and error computation models to predict
error metrics that are particularly useful in predicting damage effects on various types of targets using the Joint Weaponeering
System (JWS). The developed program is coded in Visual Basic, and the error metrics can typically be computed in less than 30
seconds for most ranges, in the computation precision specified in this thesis. The developed program is named the Indirect Fires
Delivery Accuracy Program (IFDAP).

Simplified MPMTM: Velocity Angies Trajectory Results Comparison with
L _nrd)-v, B(Hm):m.[ b e+do) J FT 155-AM-02:

. dt VA +d)+ v +dr)

v

Ve (t 7 dr) =V, ('t) + ax(t)dr ¢J(f " dt) - [ v, (f + df)} 1. Absolute Percentage Error in Impact Velocity 2 Absolute Percentage Error in QE . Absolute Percentage Error in Drift
Inputs — Forces = Acceleration e v(t+d) . = [ BEEn .| Zim
’ ’ ’ 8p(t+dt)l_gcosB(t +dt) "‘ 1l
1 = s ® 1.2 e 24
Vo, 0 Drag: F, = ESC PV? % SC,pV? cosBcosd v,(t+dt)=v,(t)+a (t)dt pletd) npD’L,C, V(t+dt)’ - g s
F, =F,cosfcos¢ == = p(t +dt) =p(t) + p()At %0.8 éo; %3
F, =F,sinf Ve gty " . £ os < o6l 22
F,.=F,cosfsing %Scd pV*sind o Displacement 04 0 L
1 GE = xX(t+dt)=x(t)+v, (¢ +dt)dt 2 " | | ) I
Llﬂ: FLZ = EPVESCN‘I Si]‘lﬁ L FI,Z _ Fd‘z y(f + df) = y(f)+ Vy(t 4+ dt)dt S 7 &Zizm Velsc?caity, m/s oe4 Muzzle Velocity, m/s Muzzle Velocity, m/s
F.=0 : m 2t +dt) = x(£)+v,(t + dt)dt
=1 : .. :
L B.=Lpvisc, sinp p=e M= pVZSd[%)C,? py= 220 No The program was verified by comparing it against the FT 155-AM-
" o Sonmaesamverignme Yes 02 firing table for the M107(HE) 155mm artillery projectile. The
1 1 o F = 1300 | 1 2000 . < 1
Graviional == | verification results demonstrate that the developed trajectory model
F =0 = 1100l | E 1500 . . e g . . .
ro_p i F closely matches the basic trajectory data to within 2% and ballistic
F.=0 . = partials to within 7% for most ranges of interest.
e

- Accuracy Results Comparison with

-150
5000

e FT 155-AM-02:

Drift {m), R(-), L{+)

Fig 1. IFDAP Trajectory Model
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Main Program GUI: Discussion & Conclusion:
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_ 1. Accuracy computation can typically be achieved in under 30 seconds for most
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