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REQUIRED MODULES

* Trajectory prediction (Planned path & Dead reckoning)

¥ Horizontal vs. vertical
= Assumptions
= Equations of motion
¥ Conformance basis at any given position

e Conformance monitor (AKA “Trajectory tracking module”)
¥ Model-based

 Conflict probe
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MIT TRAJECTORY PREDICTION
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e Questions

¥ When does planned path get updated?

¥ How do we initialize time?

¥ What parts of the planned path are based on ATC input and assumed A/C performance
i

and what parts are based on actual aircraft states? (e.g. vertical speed)
Are straight lines between waypoints and discreet velocity jumps good enough, or do we
need to model turns and accelerations?



TRAJECTORY PREDICTION
(Dead Reckoning)

Input: \ ——————————————————————————————— ;
h_0, hdot 0, lat_0, lon_0,
groundtrackangle 0, groundspeedj Convert (lat_0, lon_0) to (x_0, y_0)

from surveillance

Initializet =0

;

h(t) = h_0 + hdot*t
—»  X(t) =x_0 + groundspeed*t*cos(90-groundtrackangle)
y(t) = y_0 + groundspeed*t*sin(90-groundtrackangle)
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Record
[t, lat(t), lon(t), h(t)]

4

No t=t+t_step

v
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- [t, lat(t), lon(t), h(t)] for t = 0 to t_max




gMIT CONFORMANCE MONITORING
7 ICAT (advanced: real-time modeling)
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CONFLICT PROBE

Output: Output:
Go to next AC pair CPA, t, trajectories which generated conflict

Input:
trajectories, t max_AC1,t max_AC2
from Conformance Monitor

t=0, f<t max AC1 and Pos_AC2(t) - H_AC2(t) -
CPA=sqrt(R_min"2+ t<t max AC2? Yes Pos AC1(t) < Yes H_AC1(t) < Yes CPA(t) < CPA?
H_min"2) — — ) R_min? H_min?

t=t+t step «————NoO

CPA = CPA(t) Yes
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e Supporting Functions

+ Lat/Lon to cartesian coordinate transform
¥ Logic to determine risk of conflict (moderate/high)



