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1 International Civil Aviation Organization (ICAO)
2 Primary Surveillance Radar (PSR)

3 Secondary Surveillance Radar (SSR)

4 Identification Friend or Foe

5 Automatic dependent surveillance-broadcast

6 Global Positioning System
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1 Automatic Dependent Surveillance — Contract
2 Global Earth Stations

3 Cabin Traffic Information Display

4 Traffic Information Service — Broadcast

5 Flight Information System Broadcast
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1 Low Noise Amplifier

2 Field-programmable gate array


https://en.wikipedia.org/wiki/Field-programmable_gate_array
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Zero-Sum vs. Non-Zero-Sum Game

“If we cooperate, “This is much better!”
we can both win!”
. “Definitely!”

At A
X 7 X S
Zero-Sum Non-Zero-Sum

Non-Zero-Sum Game 4 Zero-Sum Game ;b g3 ogde b V¢ S
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ECIERE

mun_ players = 27 26 A8 e slaad
num__actions = 3 Pa La 3
mum_rounds = 10; 25 e g s 2laxt

o -~

oSl e Sl
rewards = [1 -1 0: 2 1 -1:-1.0.1]:
Po s P A e Sl

strategies = cellinum_plavers. 1):

for playver = 1inum_players
strategies {player} = randi(num_actions. num_rounds, 1);
end
%o cs ol cseala
deltal=0; deltaz=0;
for round = 1:num_rounds
fprintf(’ 5 == Podin’, round);
for playver = 1:num_playvers

action = strategies{plaver}{round):

fprintfil’ o523l 2od: dec 2od'n’. player. action):
end
P e Sl e s
plaverl_ action = strategies{1 }({round);
plaver? action = strategies{2}(round):
rewardl = rewards( plaverl action, plaver? action);
reward2 = rewards({playerZ_action. playverl_action):

fprintfi’1 ofF2sh Lol 2edn’, reward1):
fprintfi’'2 5o e (Sley: 2edin’. reward2):
suml= rewardl + deltal:

sumZ2= reward? + deltaZ;
deltal=suml;
deltaZ=sum2:

fprintfi - n');
end
disp( ['after the game, reward foe the frist plaver is = ' num2Zstr] suml)]);
disp([' after the game. reward foe the second player i1s = numZstrsum2}] :
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strategies = cell(2, 1);
strategies{1} =[123 2 1];
strategies{2} =[3 1 2 3 2]{
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Analyzing and investigating the role of pilot-dependent
aircraft automatic surveillance cooperative system on
improving flight safety conditions using game theory

method

Abstract: Flight safety is one of the most important and fundamental elements of
every flight. Considering the trend of air traffic growth and the need to provide more
efficient and effective air services, increasing the safety and health of flights must also
be increased. Therefore, in recent years, the pseudo-radar system, the cooperative
automatic surveillance system of the aircraft dependent on the pilot in order to solve the
difficulties in choosing radar sites during flight in adverse conditions; designed. In this
article, the role of pilot-dependent automatic aircraft surveillance cooperative system in
improving flight safety is analyzed and investigated. To analyze and investigate the role
of the mentioned system, the game theory method, which is a branch of applied
mathematics and is able to provide analysis of situations such as decision-making in
some situations, using various tools. In this research, the game "Zero Problem vs Zero
Sum Game" is used. By using the game theory, the behavior of the pilots in the face of
other planes and the decisions they make about changing the route, altitude and speed
were obtained. The results show that the use of the pilot-dependent automatic aircraft
monitoring system, by helping in optimal decision-making and determining effective
strategies, can improve flight safety by improving communication efficiency and
reducing collisions by about 59%.

Key words: Flight safety, Air accidents, Pilot-dependent automatic aircraft monitoring
cooperative system, Game theory.



