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Abstract  Specialized d igital prediction systems are necessary elements of the automated system of the fire control of 
anti-aircraft  artillery. They constitute the basic subsystem which realizes tasks of the ballistic module. Th is module is 
responsible for working out appropriate settings for performance of the fire task. In the paper the algorithm of computations 
and necessary functions for the proper operating o f the specialized p rediction system realizing prediction  of the meeting point. 
i.e. coordinates of the point in which, according to the computations, the meeting of the target and the missile should take 
place, for small caliber anti-aircraft art illery are presented. This algorithm can be implemented using industrial computers, 
microprocessor systems containing a signal processor or a programmable log ic controller (PLC) which can be programmed in 
the C programming language. 
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1. Introduction 
The task of the predict ion of the meet ing point belongs to 

main  tasks of the anti-aircraft artillery  which should be 
performed during data preparation for shooting. Till now, 
this p rob lem was carried out by analogue pred ict ion 
systems, based main ly on the analogue lamp count ing 
mach ines. These systems became old-fashioned and very 
fallib le. That is why the necessity of designing of the new 
predict ion systems, to  the exist ing ant i-aircraft  artillery 
systems, arose, what is also the base for testing of solutions 
enabling designing of the prediction systems to the newly 
created systems. Issues connected with designing of the 
artillery predict ion systems appear in the literature for a few 
years. Different aspects connected with designing of the 
specialized d ig ital p red ict ion systems are p resented in 
papers [1-7]. In the paper[1], the author p resents the 
influence of the lack o f taking into account the corrections 
on the accuracy o f work of the specialized p red ict ion 
system. Papers[2-3] concern the analysis of the necessity of 
application of the appropriate filters required for the proper 
determination of the velocities for working out appropriate  
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advance coordinates of the target. In papers[4, 5], authors 
discuss the influence of the application of the algorithms 
with the alternate period of sampling and accelerated 
algorithm of computations on the accuracy of computations 
of the advance coordinates of the target. However, these 
papers do not present the exp licit functions which should be 
taken into account in the algorithm of computations for the 
exact mapping of the track of the missile flight to the target 
and, as a result, the correct solution of the task of their 
meet ing. The trial of the presentation of such functions was 
contained in paper[6]. However, the authors, considering 
the full set of equations of the missile movement, state that 
the time necessary for computations is to long to realize 
such algorithm in the industrial computers or the 
programmable controllers. In connection with it , the 
necessity arose to elaborate such functions which will 
precisely map  the track of the missile. At the same time it 
will in fluence the correctness of the solution of the issue of 
the hitting and will bring the possibility of realization o f the 
function and the algorithm in the industrial computer, 
programmable logic controller PLC, or in the 
microprocessor system with a signal p rocessor. 

2. The Issue of the Prediction Task of 
the Meeting Point and a General 
Algorithm of its Solution 
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Figure 1.  Issue of the prediction of the meeting point 

Shooting to the air targets moving in  the air with the high 
velocity and possessing maneuverable possibilities requires 
consideration of the advance corresponding the shift of the 
target in time of the flight of the missile  to the target. The 
gun is pointed not in the point As (fig.1), where the target is 
in the moment of the shooting but in the point Aw being on 
the future track of the target in which, accord ing to the 
computations, the missile should meet with the target. This 
point is called the meeting point. To d irect a  missile into the 
meet ing point one should know its geometric coordinates, 
on the basis of whose the settings on the guns are 
determined. In  order to solve the meeting task, one should 
know the current coordinates of the target, value and 
direction of the velocity vector o f the target and also the 
character of the target movement in t ime of the missile 
flight to the meeting point. 

The current coordinates of the target are determined as a 
result of its tracing by the radio location station or by the 
optical devices. Determination of the value and direction of 
the velocity vector of the target, solution of the meeting task 
and determination of the settings on the guns are perfo rmed 
by the controller continuously. The worked out settings – 
advance azimuth and the elevation angle are transmitted to 
the guns continuously so they are pointed to the meeting 
point. 

2.1. Hypothesis about the Movement of the Target 

To solve the task of the meeting of the target and the 
missile, in a given point in space and in a given moment of 
time, it is necessary to know the law governing  the 
movement of both objects and the possibility of directing 
one of them, in our case, by the settings of the guns. The 
law of the missile  movement was elaborated in ballistics, 
and one can, with the high accuracy, know the track of the 
missile  velocity in different points of the track and the 
time of the flight to different points in space. The influence 
of the ballistic and meteorological conditions on the flight 
of the missile and its position as a function of time is known. 
That is why after proper aiming of the gun one can get 
desired trajectory of the missile  going through the meeting 
point. The law of the movement of the target for a given 
gunshot can be determined only to the point in space in 
which the target is at the moment of the gunshot – point As, 
during the continuous determination of the current 
coordinates and parameters of the movement of the target. 
During the continued movement, it means at the advance 
time, on the line segment As Aw determined law of the 
movement of the target can be d isturbed either by the will 
of the pilot (in the form of the manoeuvre) or without the 
reasons depending on his will. One can however assume 
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that the target, in the advance time, will keep the former 
character of the movement. For shorter the advance time, it 
will be more p robable that the character of the movement in 
this time will d iffer less from the character o f his movement 
till the moment of the gunshot. So, it follows that it  is 
necessary to assume some hypothesis of the target 
movement in the advance time. Different hypothesis about 
the movement of the target are possible and for the needs of 
this paper the simple hypothesis is assumed which sounds 
“In the advance time the target moves along the determined 
straight line continuously”. 

2.2. The Issue of the Task of Prediction of the Meeting 
Point 

Prediction of the meeting point (solution of the meeting 
task of the target and the missile) is the essential stage of 
the preparation of the gunshot at the time of which the 
geometric coord inates of the meeting point Aw are 
determined. Aiming of the missile to the point As is 
senseless because at the time of the flight the target will 
move from this point for a distance vc⋅τ (τ – time of the 
flight to this point) and the meeting  of the missile and the 
target will not happen. It results that to meet the target and 
the missile  it  is necessary to aim the missile  to the point  Aw 
lying on the course of the target in the distance about 
vc⋅τ from the point As. The essence of the solution of the 
meet ing task the target and the missile lies in the 
reconciliation in time the routes of the missile  and the target 
coming with different velocities (constant of the target and 
changeable of the missile) and from different points, giving 
on their crossing the meet ing point Aw. The solution alone 
lies in the determination of the geometric coordinates of the 
meet ing point in any set of coordinates.  

Where: x,y,h – set of coordinates connected with the 
telemetric device. 

x’, y’, h’ – set of coordinates connected with the object of 
control. 

P – vector of the parallax  
∆hb – ballistic lowering 
Aw – predicted meeting point 

2.2.1. Pred iction of the Meeting Point  

In the case of the simple hypothesis about the target 
movement, the target in the advance time moves along the 
straight line with the constant velocity. When it’s right 
angle coordinates x, y, h  and the components of the velocity 
are known, it is necessary to determine coordinates of the 
point Aw (βw, Dw, εw). 

The algorithm of computations of the coordinates of the 
meet ing point is the following : 

1. Computation of the horizontal distance to the target Dp 
from the gun: 

22 yxd p +=              (1) 

2. Computation of the real distance of the target D from 
the gun: 

22 hdD p +=               (2) 

3. Computation of the time of flight of the missile to the 
meet ing point according to the ballistic tables as a ballistic 
function: 

),( wT hDf=τ                (3) 
In the first approximat ion the real d istance D is taken as 

an ostensible distance DT defined by eqs. (5-6), a  real height 
h is taken as an advance height hw according to eq(4). 

4. Computation of the coordinates of the meeting point: 

τ

τ
τ

⋅+=

⋅+=
⋅+=

hw

yw

xw

vhh
vyy
vxx

              (4) 

5. Computation of the ostensible height ht: 

bwT hhh ∆+=               (5) 
where ∆hb – ballistic lowering. 

6. Computation of the horizontal distance to the meeting 
point Dpw and the ostensible distance DT: 

22

22
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wwpw

hdD

yxd

+=

+=
             (6) 

7. Computation of the azimuth angle βw and the elevation 
angle ϕ:  
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=
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             (7) 

Returning to point 3. 

2.3. Ballistic Table and Ballistic Functions  

The ballistic tables for the anti-aircraft gun are the base 
of the theoretical computations during solving of the 
problems concerning the ballistic curve o f the missile. They 
are made on the base of experimental shooting and partially 
theoretical computations. In this work, the tables of the 
anti-aircraft  gun S-60 are used. These tables include 
numerical data of the trajectory of the flight of the 
anti-aircraft missile shot by the medium worn barrel, in the 
so called tabular atmospheric and ballistic conditions. 
Influence of the deviations from the tabular conditions on 
the trajectory of the missile flight is inscribed as a 
deviations table and correction of coordinates. 

To the important factors decisive about movement of the 
missile, so factors which should be considered at the 
shooting, belong: 

– muzzle velocity v0 
– temperature of the gunpowder load tτ 

– kind of the missile  
– air density Gp 
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– air temperature tp 
– components of the wind vector (longitudinal wind and 

crosswind) wd, wz 
– derivation of the missile z. 
Moreover, ballistic tables contain information about a 

natural space dispersion allowing solving the probability of 
the target hitting, as well as they characterize accuracy of 
the gun. 

On the basis of the ballistic tables we can reconstruct a 
progress of each from the fo llowing quantities as the 
function of one of them taking the third as a constant value: 

– horizontal d istance Dp 
– real d istance D 
– elevation angle ε 
– angle of the aiming α 
– derivation z 
– time of the flight of the missile τ 
– gradient  ω 
– missile velocity v 
– throw angle ϕ 
– deviation of the range ∆Dp 
– deviation of the height ∆H 
Moreover indirectly we can calculate a progress of: 
– ballistic drop ∆hb 
– apparent distance DT 
Apparent distance DT is a  distance between a pro jection 

of any point of t rajectory of the missile AT on the tangential 
line to the trajectory in the muzzle and muzzle point. 

Ballistic lowering ∆hb is the distance between any point 
of a trajectory of the missile and a corresponding the 
apparent point AT. 

These two quantities above are particu larly help ful to 
build an algorithm of the artillery resolver because of the 
efficiency of the computations in the resolver. 

To make the ballistic tables, the horizontal d istance with 
a step 500m was taken as an independent variable, and a 
height with a step 500m was taken as a constant parameter. 
The time of the flight of the missile to the meeting point is 
given in these tables with an accuracy of 0.1s and with a 
step to 2 s. Because of a too big step and too small accuracy 
of the time of the missile  flight the ballistic tables can not 
be immediately  written to the computer memory in an 
unprocessed form. The linear interpolation can not be used 
because the ballistic functions are strongly nonlinear, but 
the interpolation taking into account nonlinear functions 
would require a large number of nonlinear auxiliary 
functions in the resolver's algorithm. 

Under the assumption, that the algorithmic error of 
determination of the coordinates of the meeting point 
should not be greater than one central deviation  of the 
natural dispersion at the middle distances of shooting (5km), 
i.e. about 1.5 m, the accuracy of time computation of the 
missile  flight to  the meeting  point with the velocity of the 
target 300 m/s and the course angle 45 degrees can not be 
worse then 0.01s. The accuracy of time computation of the 
missile flight to the meeting point, like above-quoted, was 
taken in this work.  

Because the coordinates of the predicted advance point 
are functions of the time of the flight of the missile, the 
accuracies of their determination are a total d ifferential 
because of the  right angle coordinates of the target and its 
velocity vector. 

Therefore there exists the necessity of the approximat ion 
of the ballistic tables by the mathematical functions 
respectively to the algorithm of prediction of the meeting 
point. These functions should be relatively simple, because 
of the limited calculation time and should provide the 
necessary accuracy of calculations of coordinates of the 
meet ing point. 

In the algorithm of calculations presented in point 3.1, to 
calculate of the current time of the flight of the missile to 
the meeting point, the loops of the feedbacks with adequate 
ballistic functions are implemented. 

The following form of these functions are assumed: 
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where: 
*

0TD∆  – theoretical distance from the gun to the 
ostensible point AT at tabular conditions of shooting 

)( 0
* vDT∆  – change of the ostensible distance for 1% 

change of the muzzle velocity 
∆ν0[%] – percentage deviation of the muzzle velocity  

)(*
pT GD∆  – change of the ostensible distance for 1% 

change of the air density 
[%]pG∆  – percentage deviation of the air density 

)(*
dT WD∆  – change of the ostensible distance for 1 

m/s change of the longitudinal component of the wind 
velocity 

]/[ smWd  – value o f the longitudinal component of the 
velocity of the wind 

]/[)(),(
02 smWWhhWf ddbb ⋅∆+∆=τ   (9) 

where: 

0bh∆  – theoretical value of the ballistic lowering with 
tabular conditions of shooting 

)( db Wh∆  – change of the ballistic lowering for the 
change of the longitudinal component of the velocity of the 
wind equal to 1m/s 

]/[)(),,(3 smWWWf bbdw ⋅∆+∆= βββτ   (10) 
where: 

dβ∆  – correction of the advance azimuth for the 
rotational movement of the missile  

)( bWβ∆  – change of the advance azimuth for the 
component of the crosswind equal to 1m/s 
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]/[ smWb  – value of the component of the crosswind 

0),,(4 =wWf βτ              (11) 

This function is an empty set under the assumption that 
leveling of the gun is correct.  

The explicit expressions representing these functions 
above are not published anywhere. 

Functions presented in this work approximate the 
ballistic tables with the accuracy not worse than 0.3% of the 
time of the missile flight to the meeting point at the height 
to 1500 m and not worse than 0.5% of the flight time of the 
missile to the meeting point at the height bigger than 3000 
m. 

Considering the fact that the time of the missile flight to 
the meeting point given in the ballistic tables is rounded up 
to 0.1 s we can state, that above-quoted functions guarantee 
attainment of the required prediction accuracy of the 
meet ing point. In the resolver, the deviation of the missile 
weight is not taken into account because of the little impact 
in the zone of fire. Deviation o f the air temperature one can 
take into account indirectly by the numeral coefficient as an 
additional deviation of the air density. 

The algorithm of the resolver should be designed to 
enable computation and transmission of the coordinates of 
the gun settings in the real time, with frequency not lower 
than 50 points per second. 

Mathematical equations of the resolver algorithm can not 
have singular points even of the first kind in the interval of 
the possible values of variab les and parameters. 

Because meteorolog ical deviations of the tabularized 
conditions of the shooting depend on the height of the target, 
therefore one should input to the resolver, during 
preparation to the shooting, necessary data for various 
heights, and during the shooting a system should  
automatically select adequate corrections. 

Because of the practical reasons the most typical method 
of deviation determination of the muzzle velocity is to solve 
it using the elongation of the missile chamber (∆λ) or from 
the number of the gunshots (N). 

The functions of the deviation of the muzzle velocity 
∆v01(∆λ) or ∆v01(N) are given in the tabular form in 
ballistic tables. 

It is advisable to write to the computer memory the 
complete set of tables and algorithm of the computations, 
on their basis, of the summary deviation of the muzzle 
velocity from the tabular value. 

C)[%]τ(t,vv sum
1510010 −⋅+∆=∆      (12) 

Similarly the summary ballistic deviat ion of the air 
density taken into account in the resolver is a sum of a few 
components: 

( ) 0 07 ( )

0,01 ( )
sum p p

SM SO K

G G H , t H
H H G [%]

∆ = ∆ + ⋅∆

+ ⋅ − + ∆
    (13) 

where: 
HSM – alt itude of the meteorological station  

Hso – altitude of the fire position 
∆Gk – correction for the sort of the missile  
∆tp(H) – deviation of the air temperature at the 

determined height 
∆Gp(H) – deviation of the air density at the determined 

height 

3. The Ballistic Functions 
During the work, the resolver determines the following 

ballistic functions: 
√  time o f the flight of the missile to the meet ing point 

as a function of the d istance and the height of the target – 
Fig. 2 – as a result of iterat ions; 
√  the ostensible distance DT0 according to the formula: 

0
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⋅
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=

          (14) 

√  correction of the ostensible distance with the change 
of the muzzle velocity ∆DT(∆V0) – Fig. 3 –  from the 
formula:  

3
3

0 0
(0,39 0,012 10 )10( ) 15

4T
hD v h vτ

−
−

− ⋅ ⋅ 
∆ ∆ = + ⋅ ⋅ ⋅∆ 

 
 (15) 

√  correction of the ostensible distance with the change 
of the air density ∆DT(Gp) – Fig. 4 – from the fo rmula: 

3
3(0,39 0,04 10 )10

( ) 2
3T p p

hD G h Gτ
−

−− ⋅ ⋅∆ ∆ = + ⋅
 

⋅ ⋅∆ 
 

(16) 

√  correction of the ostensible distance with the change 
of the longitudinal component of the velocity of the wind 
from the formula:  

ddT whWD ⋅⋅⋅⋅−⋅=∆ − 55,13 )10076,065,1(
cos

1,0)( τ
ϕ

(17) 

√  the ballistic lowering ∆hb0 from the formula:  
23

0 )103,05,3( τπτ ⋅+⋅⋅⋅+=∆ − hhb     (18) 
√  correction of the height with the change of the 

longitudinal component of the wind velocity –  fig. 5 –  from 
the formula: 

ϕsin)()( ⋅∆=∆ dTdbw WDWh       (19) 
√  correction of the advance azimuth for the rotational 

movement of the missile  δβd for various heights from the 
formula: 

2110 τδ β ⋅=
T

d D              (20) 

√  correction of the advance azimuth for the component 
of the crosswind δβw from the formula: 

b
T

w W
D

⋅⋅
+

= 47,1cos
1304,12

τϕδ β
      (21) 
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Figure 2.  Time of the flight of the missile to the meeting point as a function of the distance and the height of the target 

 
Figure 3.  Correction of the ostensible distance with the change of the muzzle velocity ∆DT(v0) 

 

 
Figure 4.  Correction of the ostensible distance with the change of the air density ∆DT0(Gp) 
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Figure 5.  Correction of the height with the change of the longitudinal component of the wind velocity 

4. Algorithm of the Meeting Point 
Prediction 

4.1. Procedure of Computation 

Settings of the gun, in the digital controller, are computed 
with the assumption of the straight line movement of the 
target with a constant velocity. During the first 3 seconds of 
the controller work, only  the reading of the input data and 
smoothing of the right-angle coordinates of the target and 
computing of right angle coordinates vx, vy, vh of the 
velocity vector are performed. Next , the fu ll algorithm of 
the digital controller is turned on. 

The algorithm of computations of the digital resolver is 
the following: 

1. Taking data: right angle coordinates of the target x, y, 
h 

2. Computation of the smoothed right angles coordinates 
of the target xc, yc, hc 

3. Computation of right angle coordinates vx, vy, vh of the 
velocity of the target and the velocity of the target vc 

4. Computation of the deviation of the air density ∆Gp 
5. Computation of the coordinates of the wind: 

longitudinal Wd and crosswind Wb for the meeting point 
from the formulae 

( )
( ))(2sin

)(2cos

twb

twd

WW
WW

ββπ
ββπ

−+⋅=
−+⋅=

 
where: 
W – velocity of the wind  
βw – azimuth of the wind  
βt – azimuth of the meeting point 
6. Computation of d∆⋅+= 001,0ττ  
where ∆d – difference computed in  point 19. When the 

algorithm starts ∆d=1. 
7. Computation of the coordinates of the meeting point xw, 

yw, hw from the formula: 

)(

)(

)(

ophcw

opycw

opxcw

tvhh
tvyy
tvxx

+⋅+=

+⋅+=

+⋅+=

τ

τ

τ

 

where top – time of the delay introduced by the input filters  
8. Computation of the ballistic lowering ∆hb0 (18) and the 

correction of the height for the change of the longitudinal 
component of the wind ∆hbw (19) 

9. Computation of the height of the ostensible point as a 
sum: hT=hw+∆hb0+∆hbw 

10. Computation of the horizontal d istance to the meeting 
point Dpw from the formula: 

22
wwpw yxD +=

 
11. Computation of the elevation angle of the ostensible 

point ϕp from the formula: 

pw

T
p D

harctg=ϕ
 

12. Computation of the azimuth of the meeting point βw  
as a function βw=f(xw, yw) 

13. Computation of the distance to the ostensible point  
22
TpwT hDD +=

 
14. Computation of the ostensible distance as a ballistic 

function (14) 
15. Computation of the correction ∆DT(∆v0) of the 

ostensible distance with the change of the muzzle velocity 
(15) 

16. Computation of the correction ∆DT(∆Gp) of the 
ostensible distance with the change of the air density (16) 

17. Computation of the correct ion ∆DT( Wd) of the 
ostensible distance with the change of the longitudinal 
component of the wind (17) 

18. Computation of the summary correction of the 
ostensible distance ∆DT  as a sum of the corrections 
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computed in points 15, 16, 17 and adding of this to the 
ostensible distance DT0 

19. Computation of the difference ∆d=DT – DT0 
20. If the module of the difference ∆d>0,001DT returning 

to the point 6 else going forward  
21. Computation of the correction of the advance azimuth 

for the rotational movement of the missile δβd (20) 
22. Computation of the correction of the advance azimuth 

for the component of the crosswind δβw (21) 
23. Addition corrections computed at the points 21 and 

22 to the azimuth of the meeting point 
24. If the azimuth of the meeting point is larger or equal 

than 2π recount the azimuth to the interval <0÷2π) 
25. Displaying the coordinates of the target and the 

meet ing point  
26. Returning to point 1. 
The deviations of the air density, azimuth and the 

velocity of the wind are computed based on the data of  the 
meteorological announcement. 

4.2. Receiving, Processing and Filtering of the Input 
Data 

The input data are values of the right angle coordinates of 
the target x, y, h received from the telemetric device. These 
values are given on the inputs of the controller, and next 
given on the inputs of the smoothing filter of the second 
order with the analogue transmittance: 

11222
1

1)(
+⋅⋅⋅+⋅

=
sTsT

sG
ξ      (22) 

where: 
T1 – time constant of the filter 
ξ – coefficient of  suppression 
s – complex variable  
realized as a d igital filter obtained through the bilinear 

transformation putting[15]  

1

1

1
12

−

−

+
−

⋅=
z
z

T
s               (23) 

where T – sampling period 
After smoothing, these data are taken by the program 

realizing pred iction of the meeting point as  smoothed 
right angle coordinates xc, yc, hc. 

The right angles coordinates of the velocity vector are 
computed on the basis of the right angles coordinates of the 
target by giving them to the inputs of the equivalent 
derivative dig ital filter of the second order with the 
analogue transmittance: 

11222
1

)(
+⋅⋅⋅+⋅

=
sTsT

ssG
ξ

       (24) 

This filter is realized as a d igital filter obtained by the 
bilinear transformation like a smoothing filter (23). 

Finally, the velocity vector coordinates are computer 
from the dependence: 

( ) ( )( )
( ) 2
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2
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2

2
1

2
14122

18222

TTTT
ivxTTTTivxTTixix

ivx
+−

−+−−−−+−−
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ξ

ξ  

Where: 
T – sampling period 
T1 – time constant of the filter 
ξ – coefficient of suppression 
vxi, vxi-1,vxi-2 – values of the velocity vector components 

(coordinate x) in t imes: i, i-1, i-2 
xi, xi-2 – right angles coordinates of the target in times: i, 

i-2 
For the remain ing components of the velocity vector the 

formulae are analogical. 
The components of the velocity vector are taken by the 

program realizing prediction of the meet ing point. 

4.3. Testing of the Algorithm 

Preliminary  investigations of the correctness of the 
algorithm were performed in the laboratory and they were 
based on the introduction of the test data contained in a 
ballistic tables and checking of the results of computations 
with the functions contained in the resolver. As a result of 
static investigations (for the static target) the obtained errors 
of the angels of the azimuth and elevation were smaller than 
1 mrad. For the dynamic investigation (for the moving 
target) errors of the same angels were s maller than 2 mrad. 

The algorithm was tested for two cases: not moving 
target and a moving target. The test program was implement 
in the C language. For the not moving target, its coordinates, 
like the tested coordinates in the ballistic tables, were 
introduced to the inputs of the computer. During simulat ion, 
the results of computation were compared (i.e. time of the 
flight of the target, azimuth of the meeting point and the 
elevation of the ostensible point) with the tabulated data 
from the ballistic tables. For all tested data the relative error 
of theoretical data and data received as results of 
computations was not worse then 0,5%. In the second case 
tests were realized for the target moving along the straight 
lines with different velocit ies. For example results of the 
test for the target moving  with the velocity 100 m/s at the 
height 500 m along the y axis are presented in Fig. 6 – Fig. 
9. The last tests were proceeded on the anti aircraft range 
during shooting to real targets. All tests on the anti aircraft 
range were successful. 
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Figure 6.  Results of the test for the moving target – time of the flight of the shell versus time of observation 

 
Figure 7.  Results of the test for the moving target – distance to the target and distance to the ostensible point versus time of observation 

 
Figure 8.  Results of the test for the moving target – azimuth of the meeting point versus time of observation 
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Figure 9.  Results of the test for the moving target – elevation angle of the ostensible point versus time of observation 

5. Conclusions 
In this work, the procedure of proceeding with designing 

of the specialized dig ital control system destined for the anti 
aircraft art illery was presented. The ballistic functions for 
the S-60 gunfire and the algorithm of computations for the 
simple hypothesis of the moving of the target was presented. 
The algorithm was verified and tested for the moving and 
not moving target. The algorithm was tested for the target 
moving along the straight lines with d ifferent velocities. 
The correctness of the algorithm was tested and one can 
affirm that using the algorithm with ballistic functions and 
the functions of corrections presented in this work 
guarantee the accurate solving of the issue of the hitting 
with acceptable errors and in the time adequate for 
realization of this task.  
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