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A Study for Avoidance Alarm Algorithm with ADS-B Message
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[Abstract]

In the end of 1990’s, future free flight technology had been developed and tested in America and government established the
plan for free flight until 2017. Aircraft separation assurance must be secured essentially to avoid collision between aircrafts before
Free Flight comes true. Now, Civil aircraft has rules about avoidance activity with traffic collision avoidance system (TCAS) but
it can't apply to light aircraft. So there is a need about alternative method to apply light-aircraft because it has space and price
problem to use TCAS. In this paper, TCAS algorithm has been modified and verified by simulating with LABVIEW program
under ADS-B condition to get miniaturization and weight lighting cheaply. By simulating, collision alert algorithm is analyzed and
verified with collision situation proposed by ICAO, and 100% checked for performing the alert announciation on all cases by
TCAS standards.
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Fig. 1. ADS-B conceptual picture.
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Table 1. Sensitivity level of collision warning algorithm([4].
o tau dmod altitude
altix:le SL (seconds) (nmi) threshold(feet)
TA RA TA RA TA RA
<1000 2 20 N/A | 030 | N/A 850 N/A
1000 ~
2350 3 25 15 0.33 | 0.20 850 300
2350 ~
5000 4 30 20 0.48 | 035 850 300
5000 ~
10000 5 40 25 0.75 | 0.55 850 350
10000 ~
20000 6 45 30 1.00 | 0.80 850 400
20000 ~
42000 7 48 35 1.30 1.10 850 600
> 42000 7 48 35 1.30 1.10 1200 700
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Fig. 3. TCAS collision avoidance algorithm[4].
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Table 2. Horizontal risk measurement result when
altitude test is ‘caution’.

altitude test dmod tau alert
caution safe safe safe
caution safe caution caution
caution safe warning caution
caution caution safe caution
caution caution caution caution
caution caution warning caution
caution warning safe caution
caution warning caution caution
caution warning warning caution
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Table 3. Vertical risk measurement result when altitude
test is ‘warning’.

altitude test dmod tau alert
warning safe safe safe
warning safe caution caution
warning safe warning warning
warning caution safe caution
warning caution caution caution
warning caution warning warning
warning warning safe warning
warning warning caution warning
warning warning warning warning
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Table 4. Considerable situation for simulation.

vertical separation horizontal situation
condition condition CASE
two aircrafts are facing I-1
two aircrafts are two aircrafts are
separated as intersecting 12
‘caution level’ one aircraft is overtaking 3
another one.
two aircrafts are facing 1I-1
two aircrafts are two aircrafts are
separated as intersecting 12
‘warning level’ one aircraft is overtaking L3
another one.
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