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A method of optimizing the process of searching for an unknown num-

ber of moving targets in conditions of stochastic uncertainty is proposed, 

which allows to significantly reduce the average time of their search by a 

multifunctional radar device equipped with a digital antenna array [8; 10]. 

More effective is the optimal managed search, in which the order of view-

ing different directions is determined in the search process depending on 

the results of already performed views. If the time is sampled and the sam-

pling step is taken as the search step, the controlled search method, in 

which the average target search time is minimal, will be as follows: after 

each subsequent search step of a given duration during which the corre-

sponding direction is viewed, a posteriori probabilities in each of the direc-

tions and in the next stage the direction for which this probability is the 

greatest is looked through. One of the important areas of further improve-

ment of radar technology is the transition to antenna arrays with digital 

beamforming based on adaptive signal processing directly in the elements 

of the digital antenna array (CAR). The main advantage of CAR is the 

solution of the problem of detection and support of a large number of tar-

gets in the conditions of intensive radio counteraction due to the possi- 

bility of forming several independently controlled antenna patterns in the 
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reception mode. For these systems it is important to create effective  

search methods, one of which is proposed in this article. The radar inspec-

tion area in which the target is moving is divided into cells. The target is in 

each cell for a random period of time and then moves to another. The prob-

ability of transition from one cell to another is determined by the probabil-

ity law [1; 2]. 

The following main factors are taken into account: the size of the work-

ing area, determining the coordinates and accuracy of their measurement, 

the resolution of the radar in range, radial speed and angular coordinates, 

the required time of one inspection of the working area, the possibility of 

target in different elements of the inspection area, search method. Radar 

quality indicators such as the average time spent on target detection (aver-

age time of undetected target existence) and the average time between 

adjacent false detections (average frequency of false alarms) significantly 

depend on the method of inspection. Inspection of the elements of the work 

area is carried out either sequentially over time or simultaneously. In ac-

cordance with this, there are radar systems of sequential and simultaneous 

inspection. At the same time, the target signals are received and processed 

as soon as the target appears in the work area. Therefore, such systems are 

also called without search engines. The advantage of simultaneous inspec-

tion systems is the high rate of obtaining radar information about the tar-

gets in the work area, the disadvantage is the great complexity compared to 

sequential inspection systems. Inspection of the working area at a distance 

is carried out in the process of propagation of the radio signal with a final 

speed to the target and back. No special operations are required to perform 

such an inspection [6-7]. Radar signals corresponding to the various ele-

ments of the range are received at the input of the radar receiver sequential-

ly in time. However, due to the high speed of dissemination of radio waves, 

the inspection of all elements of distance discrimination is carried out over 

a short period of time – almost simultaneously, even at very short range 

radar. Synchronous reception of signals corresponding to different ele-

ments of distance distinction is associated with the need to use a channel 

processing device. In order to simplify the equipment, a tunable receiver 

with a smaller number of processing channels can be used instead of the 

optimal channel processing device. In this case, signals corresponding only 

to the elements of the range distinction are processed simultaneously, and 

the inspection of all elements is performed sequentially in time by adjust-

ing the receiver. At consecutive inspection on distance there are energy 

losses. The inspection of the working area by angular coordinates is simul-

taneous if the beam or several beams of the radar in the statistical position 
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completely overlap this area. At simultaneous inspection the number of 

elements of distinction on a direction will be equal to number of beams  

of a radar [11; 16]. 

If one or more radar beams in the static position do not completely cov-

er the working area, a sequential inspection in the direction by expanding 

the beam within the entire area (scanning) is applied. Sequential inspection 

in the direction is not associated with any energy losses and is widely used 

in radars for various purposes. The main advantage of this method is the 

simplicity of its implementation: one scanning beam requires a single-

channel receiver, while a simultaneous inspection of the number of chan-

nels of the receiver is equal to the number of used beams. The radar sur-

veillance area in which the target is moving is divided into cells. The target 

is in each cell for a random period of time and then moved to another.  

The probability of transition from one cell to another is given by pro- 

bability law [3; 5]. 
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