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Physical Model for Vertical Collision Avoidance
in Traffic Alert and Collision Avoidance System(TCAS)
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Abstract : The vertical separation at the closest point of approach predicted between a host aircraft and an intrud-
er aircraft is a key issue to warrant resolution advisory in a traffic alert and collision avoidance system (TCAS) .
Two physical models based on encounter geometry are established for vertical collision avoidance between the
host and the intruder. The expressions of vertical separation predicted for collision avoidance are derived by
these models, and the computer simulation is performed for evaluating the validity of these models. The simula-
tion result shows that these models can predict the vertical separation at the closest point of approach in the case
of two aircrafts encounter. Finally, the selection conditions of resolution advisory and the logic processing pro-
cesses for a vertical maneuver are given.

Key words: traffic alert and collision avoidance system(TCAS) ; vertical resolution advisory ( VRA) ; model for
collision avoidance
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Fig.1 The first model of the vertical collision avoidance
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Fig.2 The second model of the vertical collision avoidance
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Fig.3 Curves of the predicted vertical altitude versus time
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Table 1 Predicted values of the minimum vertical separation

Zcoar/ (m/s) Accel/(m/s) T 5 0] B B /m
+7.6 +2.4 -53.6
+12.7 +3.4 +16.8
-7.6 -2.4 -372
-12.7 -3.4 —443
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