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Fig. 2. The flow chart of the algorithm for computing the dangerous coefficients 

of near miss during landing on the stage of warning and choosing an avoidance alternative 
on the stage of threat prevention 
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Fig. 3. The onboard program-manager flow chart with the automatic flight safety check  
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Fig. 5. The aircraft proximity pattern during their longitudinal and lateral movement 
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FLIGHT EXPERT RISK ASSESSMENT OF AIRCRAFT GROUP 
AT THEIR PROXIMITY USING A PROGRAM-MANAGER 

 
Denis A. Mikhaylin1 

1Moscow Aviation Institute (National Research University), Moscow, Russia 
 

ABSTRACT 
 
The paper presents an approach to solving the problem of aircraft flight safety. External threats in the form of air-

craft-offenders are considered. The algorithm of collision danger coefficients with aircraft-offenders is presented, n the 
basis of which the side-program manager of flight safety monitoring is formed. 

Two danger coefficients in the horizontal and vertical planes are introduced. Based on various flight situations four 
possible decisions are offered: absence of any aircraft activity, flight level change, deviation in the horizontal plane and 
both in vertical and horizontal planes. For each case the formulas of double evaluation are received. They take into account 
different parameters of aircraft relative motion. Based on these estimates it is possible to build a final expert evaluation for 
the considered flight situations. It is implemented in the onboard program-manager. The structure of the program is pre-
sented. At the program-manager output the expected minimized risk evaluation and the selected alternative of the avoid-
ance of aircraft from the meeting point are formed. The paper presents a detailed description of the procedures to test the 
performance of the program-manager algorithms. The initial conditions for different flight situations are provided. The 
simulation results of the algorithm are given. The danger coefficients comparison when performing maneuvers to prevent 
dangerous approach and in their absence is illustrated. It is shown that the maneuver implementation recommended by pro-
gram-manager algorithms decreases the resulting danger coefficient. Particular attention was paid to aircraft landing, espe-
cially if the landing area had several conflicting aircraft. 

 
Key words: program-manager, flight safety, aircraft. 
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