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FEATURES LOCATIONS HELICOPTER IN COASTAL AREAS

Abstract. The purpose of the article. Consider method by which calculated required detection range helicopter that can
provide guidance for fighter destroyed helicopter. It is believed that ensured detection helicopter radio equipment, which
provide the work of the command post. Results. The article analyzed the trend of improving helicopters in recent years.
The noted a growing possibility of using the helicopter to meet the challenges on the battlefield, putting helicopters in a
row with means of attack, using airborne equipment. The conclusion that the fight against helicopters important issue is the
calculation time required for a decision on their application at the command post defense. In the article, the example of an
automated system of decision-making at the command post Brigade tactical aviation airfields considered the possibility of
using the proposed method and the calculations detection range, providing decision by the person who decides brigade of
tactical aviation. Conclusions. It is shown that one of the key conditions for the organization and the successful
interception of enemy helicopters are grounded and timely decisions on management of fighter aircraft on the remote
control of Air Force tactical level. Uncertainty and dynamism of the airspace, time constraints, significant amounts of
information and uncertainty that characterize the actions of enemy helicopters that are clearly uncertain and contradictory,
causing growth requirements for the feasibility and the efficiency of decision-making on the Air Force control panel of the
tactical level. One of the directions of fulfilling such requirements is automation of the processes of management of fighter
aviation at the stage of combat operations.
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Introduction

Problem statement. Analysis of the trend of
improving helicopters [1] indicates that in recent years
firepower helicopters significantly increased. Previously
only used helicopters to transport rapid reaction units,
evacuating the wounded from hospitals and other
transportation problems, now they can be used as a means
of air attack. The strengths of modern helicopters, as
shown in [2-6], include their high mobility and the related
possibility of the battlefield unexpectedly due to various
shelters, which dramatically reduce the effectiveness of
air defense. Availability helicopter devices that provide
flights in difficult weather conditions, day and night, as
well as effective systems onboard weapons poses a
helicopter in some of the most dangerous means of air
attack of the enemy. The organization air defense
struggle becomes the most important series of events.
According to the authors of [7-9] organization air
defense fighting is most effective when destroying
helicopters on the far outskirts of the protected object.
The most effective means of destroying helicopters have
fighter aircraft. The use of aircraft, in turn, effectively
when using automatic guidance systems of fighter
aircraft to the target. The use of automated guided
fighter aircraft at the target requires some time required
person decision making cycle to provide guidance on
the fighter helicopter. In the known works of the present
time there is no method of calculating the time required
for a decision to exterminate helicopter person who
decides at the command post air defense.

Analysis of recent research and publications. The
use of helicopters at low altitudes in turn for radars

usually impose stringent requirements for rate of delivery
of information about the target environment [10-24].
This equally applies to both radar stations civil systems
(flight control and landing, aircraft collision avoidance),
and military applications. Quite widespread use of such
radars found in systems and complexes air defense.
Saturation of the armed forces leading nations attack
helicopters with a range of 260 to 1000 kilometers allows
to strike the entire depth of construction of opposing
forces [10, 11]. This shows the urgent need to construct
special facilities and means of combat attack helicopters
[2-6]. Of particular relevance, this problem takes in the
coastal areas and the locations of large masses of water
(reservoirs, lakes, estuaries, etc.) where helicopters can
operate not only small, but on micro altitudes [25].

Under these conditions, as shown in [2-6],
successfully fighting helicopters possible by carefully
organized intelligence [10, 11] for the purpose of timely
detection of aircraft and alert troops about their
approach. Most effective in fighting helicopters are
considered Intelligence and destroying low-altitude
targets that have the lowest response time on appearance
goals, as well as the ability to quickly and easily
identify open fire.

According to [10, 11] key requirements that apply to
intelligence in favor of combat helicopters should consider
early detection of the air to remote, ensuring their timely
identification and production of weapons systems for
combat, opening their fire on the marginal range, and
timely detection of approaching the likely routes, areas and
lines of transition to the attack. It must be borne in mind
that for each weapon system that can be used for combat
helicopters, has its own required detection range of the
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aircraft, depending on the range of the weapon and the time
required for identification purposes and to bring weapons
on alert. Since the enemy's helicopters can carry an
adversary (attack) in virtually any direction, then their
intelligence should be circular, to ensure timely discovery
of effective fire in any direction. To destroy helicopters
enemy can be used missiles, aircraft, artillery, small arms,
mine-explosive  obstacles, flamethrower-inflammatory
agents, anti-aircraft weapons (anti-aircraft missiles, guns,
machine guns) and air troops, raid teams and specially
selected units of different genera troops. The question of
the use of one or another means to reduce enemy
helicopters in each particular case is usually decided at the
command post by the decision maker.

Away helicopters tactical [9] and operational-
tactical missiles can be applied to the depth order of
battle and rapid construction. Fighter-bomber and
fighter aircraft [2-6], unlike missiles capable of
independently find and immediately destroy enemy
helicopters visually visible on platforms and in the air,
in simple and adverse weather conditions, day and
night. However, the most effective attacks on enemy
helicopters based on received advance intelligence. In
the absence of such data fighter-bombers carried out to
search and destroy enemy helicopters in both its
location and its territory.

The most effective method is automated guided
fighter [9]. In particular, for the automated guidance of
a helicopter fighter, the proposed use of the proposed
[9] information exchange method between elements of
the control system - the radar data processing station,
the point of guidance of the radar station of the combat
control system of the fighter aviation, and the starting
command posts with the control point of the Air Force
of the tactical level [9]. Obviously, the conditions for
the operation of the radar system of the combat
management system and their tactical and technical
characteristics largely determine the quality of
information to perform operational and tactical
calculations for intercepting fighter helicopters.

At the implementation of the developed method,
the launch command posts of the airfields of the tactical
aviation brigade provide a combat command line billing
with information on the implementation of the
instructions for the transfer of fighters at specified levels
of combat readiness, on the state of aircraft and pilots.

Location of transfer stations teams on the ground,
the impact of natural phenomena on the propagation of
radio waves and other factors determine the area
prompting helicopters and actually intercept fighters.

Flying fighter in the settlement trajectory,
compliance with the safety, timely detection of
helicopters, getting into position, convenient for
carrying out a helicopter approach and attack are
possible only after the prompt adoption of reasonable
decisions at the tactical level control point at the
helicopter fighter's interception.

A common tool specially designed to detect
helicopters and other air targets in flight is radar station
reconnaissance systems, command and control [9, 26].
However, their ability to detect targets greatly reduced
with decreasing altitude helicopters, especially invert

rough areas. Practice shows that the helicopters flying at
an altitude of 100 m., radar reconnaissance means in
terms of sight can detect targets at a distance of 10 - 25
km, at an altitude of 25 meters - at a distance of 5-15 km
and a height of 15 m - only at a distance of 5-7 km.
When contour helicopter flight while they were in sight
of a rather short, which further complicates their timely
detection and recognition. To address this shortcoming
used together different types of radars, including
possessing  different characteristics and abilities.
Positions radar should be chosen so that detection
provided on the marginal range of helicopters,
especially the most probable direction of their flight,
because forests along river beds and valleys with
gorges. It follows from [9] for a decision on the
appointment of a fighter to destroy helicopters, it is
necessary for a certain interval of time. Since in the
well-known literature there is no methodology for
calculating the required time for decision-making by the
decision maker at the command post of the air defense,
this article eliminates this shortcoming.

The purpose of the article: Consider method by
which calculated required detection range helicopter
that can provide guidance for fighter destroyed
helicopter. It is believed that ensured detection
helicopter radio equipment, which provide the work of
the command post.

Main material

We estimate interval (f,,) to make a decision at

the command post of the Air Force tactical level based
on the approach proposed in [9].
The value of time for a decision ¢, depends on

early decisions related item management speed
helicopter flight time and fighter approaching the turn of
the performance of tasks [9]:

tn = (R = Ry)) [V ()
where R, — implemented milestone decision at the

command post; R, — milestone decision on the use of

fighter aircraft; V- — speed target (helicopter).

R = Dupd Vet (2)

where D, 4 detection range helicopter units

up
advanced radar troops; t,, — the total working time of

the control unit of the unit, part, subdivision of the radio
troops.

Ry =d+Ve (teom +tnon) » 3)
where d - far turn limit the introduction into battle
fighter; ¢, - cycle management; ¢,,, - time of flight

to the area of a combat mission.

Draw analysis cycle management, i.e. the length of
time during which consistently carried out management
tasks from the receipt of the combat mission by the end
of their performance in the system management [9].
Using the characteristics of air strikes conducted by
NATO Air Force joint offensive operations in recent
years [2-6] was obtained by the length of time that is
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available to the decision maker for the analysis of air
situation and making recommendations. This interval is
tyy = 0,16 ... 10,23 min. This expectation life time
decision to subordinate the management of forces and
means will M *(t,m) =5.195 min. Define confidence
interval (/g), for values M *(t,m). To build I,
corresponding confidence probability B, we find value

estimation variance D [9]:

Bz[gtlm(i)/?_M*(ttm)J'%a (4)

where n — number of elements 7, ;) .

We find this value &g, for which

P( [ )~ 1)

<‘°’B)=B' )

Then with a given probability B value M *(t,m)
fall into the interval:

Ig=M"(ty)~eg: M (1) +5p) . (6)

In solving the tasks of processing statistical
recommended value [ choose from a range [0.9;

0,999]. Then the confidence interval for M : (tyy) 18t
Ig =(2.23; 8.18). @)

In the evaluation of the efficiency of decision-
making in the appointment action fighters in helicopters
determined that the likelihood of a decision by the time
that will ensure its implementation and the possibility of
issuing appropriate orders to subordinates capabilities,
is according to the expression P, (T, )=1-¢" Mim.,

The audit showed that the experimental data are
consistent with the hypothesis that a random variable

T,y has an exponential distribution law.

Find the value of xz :

N
*
1 =n) ;P )2/171' ~0,129.

i=1
The number of degrees of freedom r in this case
is the number of values of the random variable minus
the number of overlapping connections r=7-2=35.
Finds =5 and 3> ~ 0,129, p =0.95.
p=0.95>0.01, the

exponential distribution law of a random variable does
not contradict the experimental data. The analysis
indicates that for a combat mission takes to the length

Because hypothesis  of

of time ¢,,, which is at the disposal of the person who

makes the decision for the analysis of the air environment
and making appropriate recommendations to satisfy

demand ¢, <10 min. As the ratio of (1.1) to satisfy

this requirement the person who makes the decision
should have available information on speed targets V,
and to receive information about the availability of
helicopters for advanced units of radio troops on a range
Dysn, Which provides the implemented boundary for the
decision on the remote control RI% . As shown in [1, 9],
precision measuring of coordinates and parameters to be
no worse than the corresponding precision measuring
these parameters on the radar command and control
systems within the range of sight. As follows from the
ratio (2), the boundary of the decision making on the
control panel is realized, considering that in the
implementation of the automated decision-making
system for the presence of the target on the control
panel of the compound, parts, units of radio troops, it
can be considered equal to the distance of detection of
helicopters by the advanced units of radio troops, that is

RI% = D;,;. In turn, using equation (1), (2) and (3) easy
to show that

Doy =ty Ve + Rys - )

According to [1-6, 9] analysis of the fighter

aircraft to repel air strikes showed that the range
boundary decision on the use of aircraft must meet

Rlg>50 km. Given that modern
helicopters speed it satisfies V- ~240-270 km/h
(Mi-28N, Mi-35M, Mi-8, Ka-226, Ka-27PS) and
Ve ~300-320 km/h (Mi-24, Mi-35M, Ka-52, Ka-50),
using (8), we find that when ¢,,, ~ 10 min., the range of

requirement

detection of helicopters by advanced units of radio
troops must meet the requirements D, ,; >100km .
Conclusions

It is shown that one of the key conditions for the
organization and the successful interception of enemy
helicopters are grounded and timely decisions on
management of fighter aircraft on the remote control of
Air Force tactical level. Uncertainty and dynamism of
the airspace, time constraints, significant amounts of
information and uncertainty that characterize the actions
of enemy helicopters that are clearly uncertain and
contradictory, causing growth requirements for the
feasibility and the efficiency of decision-making on the
Air Force control panel of the tactical level. One of the
directions of fulfilling such requirements is automation
of the processes of management of fighter aviation at
the stage of combat operations.
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Oco0smBoCTi JI0KaNii BepTOILOTIB Yy NPHMOPCHLKHX pPailoHax
A. M. Apremenxko, O. B. Crpynincekui, O. B. JIykamyk, O. B. becosa

AHoTtanis. Mera crarri. Po3risiHyTH MeToq, 3a JOHNOMOIOI0 SKOI0 PO3PaxOBYEThCS HEOOXi/HA JaIbHICTh BUSABICHHS
BEPTOJIBOTA, KA MOXKE CIYXHUTH OPIEHTHPOM JUIs BHMHMIYBauya 3HMILEHOrO rejikonrepa. Bakaerbcs, mo 3abe3neyeHo
BUSIBJICHHS BEPTOJIITHOI PaliOTEXHIKH, 110 3a0e3rnedye poOOTy KOMaHAHOro MyHKTy. Pedyjabrarn. Y craTTi npoanasi3oBaHa
TEHJIEHLIsl BJIOCKOHAJICHHS BEPTOJITHOI TEXHIKM 3a OCTaHHI poku. BinmiueHa 3pocraroya MOXIIMBICTH BHKOPUCTAaHHS
BEPTOJIBOTA, JUIS BUDIIICHHS 3aB/iaHb HA HOJ1 OO0, 10 CTABUTH BEPTONITHY TEXHIKY B OZIMH PsAZ Pa3oM i3 3acodamu Hamazny, 3
BUKOPHUCTaHHSIM JIITAKOBOI TEXHIKH. 3poOJIeHHI BUCHOBOK IPO T€, L0 IPH OOpPOTHOI 3 BEPTONBOTAMH BaXKIMBUM ITUTAHHAM €
PO3paxyHOK HEOOXIJTHOr0 4acy Ha NPUIHATTS PilIeHHs O iX 3aCTOCYBaHHIO HA KOMAHHOMY ITyHKTI IPOTHIIOBITPSHOI 0OOPOHH.
V crarri, Ha npuKIaai poOOTH aBTOMATU30BAHOI CHCTEMM NPUIHATTA pIIICHHS HAa KOMaHIHOMY ITYHKTH aepoIpoMiB Opuraiu
TaKTUYHOI aBialil PO3MIITHYTa MOXIIMBICTH BUKOPHUCTAHHS 3alPONIOHOBAHOI METOIMKM Ta IPOBEAEHI PO3PAXYHKH BHSBIICHHS
JIATIbHOCTI, 1m0 3a0e3neuye NPUHHATTS pillleHHS 0co000, fKa IpuiiMae pilieHHs, Opuraau TakTuyHoi aBiawii. IToka3aHo, 1o
OIIHMM 3 KIIIOYOBMX YMOB OpraHi3allii Ta YCIIIIHOrO NEpPEXOIUICHHS BEPTONbOTIB NPOTHBHHKA € OOIPYHTOBaHI i CBOEYACHI
pillICHHA MO YNpPaBJIiHHIO BHHMINYBa4aMM Ha [MCTaHILUMHOMY ynpasiiHHI TakruuHoro piBHa BBC. HeBusnauenictb i
JMHAMIYHICTh TIOBITPSIHOIO IPOCTOPY, YacOBi OOMEKEeHHs, 3HAYHUIT 00csT iHpopMaii i HEeBU3HAYCHICTD, 10 XapaKTePH3yIOTh
Ii1 BEpTONBOTIB MPOTHBHUKA, SKi SBHO HEBM3HAYEHI 1 CyNepewnBi, 110 0OYMOBIIOE 3POCTaHHS BMMOI [0 3JiHCHEHHOCTI Ta
e(eKTUBHOCTI NPUHHATTS pilneHp Ha naseni ynpasiinHs BIIC. OxHuM 3 HanpsIMKiB BUKOHAHHS TAKUX BUMOT € aBTOMAaTH3allis
TIPOLIECIB YIIPABIIiHHS BUHHIIIYBAJILHOI aBiamii Ha eTari 00HoBHX Mild.

Kaw4yoBi caoBa: pamionokaniiHuii kaHasl; KOMaHIHUHA ITYHKT; paJIioNOKalliifHa CTaHIlSl BHSBICHHS, MaJIOBUCOTHA
L[iJIb; KOT€PEHTHICTh CUTHANIIB; BUHHUIIYBaJIbHA aBiallisl; yHKT YHIPaBIiHHS.

Oco0eHHOCTH JIOKAIIMH BEPTOJIETOB B IPHMOPCKHUX PaifioHax
A. H. Apremerko, O. B. Crpymmnckuii, E. B. JIykamyk, O. B. becosa

Annotanus. Heas crarbu. PaccMoTpeTs MeToz, C IOMOLIBIO KOTOPOrO PacCUUThIBacTcs TpeOyemas IalbHOCTbH
OOHapYKEHHs BEPTOJIETA, KOTOPasi MOXKET CIIY)KUTh OPUEHTUPOM JUISI UCTPEOUTENSI yHUUTOXKEHHOro BeproneTra. CUMTaeTcs, 4To
obecrieyeHo 0OHapy)KeHUE BEPTOJIETHOH PaJlMOTeXHUKH, obecrieunBaromieil pabory koMaHaHOro IyHKTa. Pe3ynbTarhl. B cratse
MIPOaHATU3MPOBAaHA TEHJCHIMS COBEPIICHCTBOBAHUS BEPTOJIETHOH TEXHUKH 3a MHOciefHUE rojbl. OTMeueHa BO3pacTaroIas
BO3MOJKHOCTb MCIIOIb30BaHUs BEPTOJIETA VIS PELICHU 3a/1a4 Ha 1osie 00sl, CTABUT BEPTOJIETHYIO TEXHUKY B OJIMH Pl BMECTE CO
CpelICTBaMH HaIlaJIeHUs C MCIOJIb30BAaHUEM CaMOJIETHOM TexHukH. ClenaH BBIBOZ O TOM, YTO Ipu Oopr0e ¢ BeproneTamu
Ba)KHBIM BOIIPOCOM SIBJISIETCS pacyeT HeOOXOIMMOr0 BpEMEHH Ha NPUHATHE PEICHUs 110 UX IPUMEHEHNIO Ha KOMaH/IHOM ITyHKTE
I1BO. B crarbe Ha npumepe paboThl aBTOMAaTU3MPOBAHHOH CHCTEMbl NPHUHSATHS PEILICHHS B KOMaHIHOM ITyHKTBI a3pPOAPOMOB
Opurazpl TAKTUYECKON aBUALMU PACCMOTPEHA BO3MOXKHOCTH HCIHOJIB30BAHMS IPEJIOKEHHOH MeTonauku. IIpoBeneHsl pacuers
BBISIBJICHHS JJAJIbHOCTH, OOECIEUMBAIOIICH MPUHATHE PELICHHs JULIOM, NPUHUMAIOLIMM pelleHue, 111 Opurajapl TaKTHYECKOH
aBuanyy. IlokazaHo, 4TO OZHMM M3 KIIOUEBBIX YCIOBHH OpraHM3alldd M YCIIEIIHOTO IIepeXBaTa BEPTOJIETOB MPOTHBHUKA
SBJISFOTCS. OOOCHOBaHHBIE M CBOCBPEMEHHBIC PEIICHHUs [0 YIPABICHUIO HCTPEOUTENSIMH HAa [MCTAaHIMOHHOM YIIPaBJICHHU
TakThyeckoro yposHs BBC. HeompeneneHHocTh M JMHAMHYHOCTH BO3JYIIHOTO HPOCTPAHCTBA, BPEMEHHBIE OrPAHUYEHHS,
3HAYMUTENbHBIH 00beM MH(OPMALMM U HEONPEIEICHHOCTb, KOTOPBIE XapaKTepH3YKT JCHCTBHS BEPTOJIECTOB IPOTHBHHUKA,
KOTOpBIE SBHO HEOIPE/ICICHHBI 1 IPOTUBOPEUYMBBI, YTO 00YCIIOBIMBAET POCT TPEOOBAHUII K OCYLIECTBUMOCTH U 3 (PEKTHBHOCTH
NPUHATUA pelleHnid Ha naHenu ynpasineHus BBC. OnHuM 13 HanpaBlieHUH BBINOJIHEHUS TakUX TpeOOBaHUH sBIseTCS
aBTOMAaTH3aLM IPOLIECCOB YIPABICHUS HCTPEONTENHEHOM aBHalel Ha sTare 00eBbIX JeHCTBUIL
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