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Fig. 1. The aircraft entering program interface 
 

        
  : 

–        ; 
–        ; 
–     bmp, jpeg, png        -

 ; 
–      Excel. 

  
          ,  -

,   ,    ,   -
   « »  « ». 



 20,  05, 2017    
Vol. 20, No. 05, 2017 ivil Aviation High Technologies
 

137 

 « » –  ,    20–50   
.    10–15 ,        -

    .   7,3 .      
      2–3 . 

 « » –      ,  
      ,    « »,   

 10 . 
 ,    ,      -

      .  , ,  
      ,    

  ,       .    
    . 

    ,      -
   « »  « »,   ,     

     5 % ( . 2–4). 
 

 
. 2.   (  «  »)     

       (  « ») 
Fig. 2. Comparison of the calculated (aircraft entering) relationship between probability of detection 

a typical ground object and distance to the object with an experimental point (ground A) 
 

 
. 3.   (  «  »)     

       (  « ») 
Fig. 3. Comparison of the calculated ( aircraft entering) relationship between probability 

of typical ground object detection and distance to it with an experimental point ( ground B) 
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. 4.   (  «  »)      

     ,     (  « ») 
Fig. 4. Comparison of the calculated ( aircraft entering) relationship between a probability of entering 
a typical ground object and distance to it with points received during a flight experiment (ground B) 
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. 5.        P  = 0,7 

    100–1200    200–1200 / ,   = 5 , 
   5  

Fig. 5. Area of a typical ground object possible detection with assigned probability of R find = 0.7 
for a range of altitude 100–1200m and speeds 200–1200km/h, MRV = 5km, 

linear object size 5m 
 

 
. 6.         P  = 0,7, 

     ,  = 15,    15 , 
     P  = 0,8   8  

Fig. 6. Area of guaranteed entering a typical ground object with the assigned probability Rfind = 0.7 
when detecting a TGO with optical and electronic means, MRV = 15, linear goal size 15 m, 

probability of TGO on detection according to a project requirements Rfind = 0.8 distance 8 km 
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TEST DETERMINATION OF PROBABILITY 

OF AIRBORNE DETECTION OF GROUND SURFACE OBJECTS  
 

Sergey V. Nikolaev1 
1929 State Flight Test Center of the Ministry of Defense of the Russian Federation, 

Akhtubinsk, Russia 
 

ABSTRACT 
 
The article presents the methods, mathematical model and its software implementation for calculating the efficien-

cy indicators of visual and hardware search and detection of ground objects from the aircraft. The methods differ from the 
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known ones in that they use modern information technologies and are adapted to solve practical test problems. In addition, 
finding values of the visual detection probability of ground objects in full-scale experiments is unrealizable due to the huge 
amount of required expenses. The proposed method allows estimating a particular efficiency indicator of an aircraft when 
searching for ground objects in the flight tests – the yield on a generic object. The developed mathematical model takes into 
account the known range of object detection by its linear dimensions. The software implementation allows performing cal-
culations for different values of the meteorological situation. The convergence of simulation results and flight experiments 
is estimated. To determine the convergence, the results obtained in real flight tests on proof ground with different meteoro-
logical conditions were compared with the results of calculations obtained by modeling. The relative discrepancy between 
the indicators obtained in the flight experiment and calculated by the developed program is less than 5%. 

The author proposes new private efficiency indicators for the visual detection task of typical ground objects. This 
is the area of possible detection of the ground object and the area of guaranteed access to it. These indicators allow per-
forming a comparative assessment of the capabilities of aircraft to detect ground objects in tests. These indicators, unlike 
the known ones, have greater visibility and informational content. 

The developed computer program reduces the time spent by the tester on the calculation of indicators and the prepa-
ration of materials to the act by 3 times due to automation and usability. It allows us to perform calculations by varying any 
indicators on which the probability of detecting a typical ground object in the wide range of their change depends on. 

 
Key words: flight tests, detection of ground objects, probability of detection, aircraft. 
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