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Introduction

& World of Air Traffic Control (ATC) Is a
constantly changing envirenment

¢ NO COMPROMISES!!
SAFETY CRITICALI!

9 What happens durng a shiiit change? Foew,
do controllers “inherit” situation
awareness?




Solution

¢ Create a tool that moedels airport
Situations

— Enable outgolng coentroeller te enter
current state

— Enable iIncoming controller te enter pllot
reguests

— Pregfam outputs controller actien ane
Updates the CukeEnt: state
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Finite State Machine

¢ States: 4 combinations of aircraft in
holding pattern & at terminal gate

¢ Inputs: 3; Reguest to enter holding
pattern, request to land and taxi to gate,
reguest te taxi te runway, and take: ofi

o OUtpuUL: Axs=12; [DEpEends on Inital state
aRENRpPU

¢ New State




\Validation Tables

Output (Action for Controller
Order Hold

Order Land; Order Hold
Invalid Request

Order Take Off, Order Land

Order Take Off; Order Land;
Y7 Order Hold

Output/Controller Action New State

Initial State Initial State
S1 S2 S3 S4 S1 S2 S3 S4




Finite State Machine (cont)




State Diagrams

Request to Enter
Holding Pattern

1. Order Plane at gate to take | Plane at the gate?
off : % N

2. Order planein hold te
land

3, Order requesting pilot to «— Plane in holding| pattern? — N 1. Order reguesting pilot to
I Y,

enter hold enter hold

1. Order requesting| pilot to enter hold 4. Order plane in hold to
land

2. Order reguesting pilet to

Updated Situation: enter hold

Plane in Holding| Pattern ’
Planerar Gate

A4

Updatedf Situation:
Planen Hoeldimg Pattern




State Diagrams (cont)

Reguest to Land

Plane at the gate?

N

offf:

2. Order reguesting pilot to v
land — Plane in holding pattern? 1. Order requesting| pilot to land
N

1. Order Plane at gate to take l —>

### Invalid Reguest

Updated Situation:
Plane at Gate




State Diagrams (cont)

Request to Take Off

Plane at the gate?

N N

y

1. Order requesting pilot to take off ### Invalid Request

Updated Situation: \
Pllane in hold : ? Plane in helding patierm?
N

Updatedi Situation:
NerAlrcrarit Under Control




MATLAB

Request=input("Enter Pilot Request’,'s")

if Request==('E")
iIf hold==
if gate==
disp (‘Order aircraft at gate to taxi to
runway and takeoff")
disp ("Order aircraft in hold to land and
taxi to gate")
disp(Approve request to enter holding
pattern®)
hold=1;
gate=1;
current_state=[hold, gate]
else disp ("Order aircraft in hold to land
and taxi to gate')
disp(‘Approve request to enter holding
pattern®)
hold=1;
gate=1;
current_state=[hold, gate]
end
else disp("Approve request to enter holding
pattern®)
hold=1,;
current_state=[hold, gate]
end
k=k+1;
end

iIf Request==('L")

if hold==

disp('Invalid Request"’)

else
if gate==
disp('Order aircraft at gate to taxi and

takeoff")

disp('Approve request to land")
hold=0;
gate=1;
current_state=[hold, gate]
end
If gate==
disp("Approve request to land")
hold=0;
gate=1;
current_state=[hold, gate]
end

end

k=k+1;
end




Next Steps

¢ System simulation and thorough
verification through LTSA/UPPAAL
modeling
— Animation

— Multiple Input, Dynamic Behavior
validatien




