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Abstract: The Traffic Alert and Collision Avoidance System (TCAS [ ) which is widely used in civil aviation is
not suitable for formation flight due to the performance limitations of equipment. In order to solve the problem of
collision avoidance in formation flight and the product compatibility between collision avoidance system and
TCASII of civil aviation, a design scheme of collision avoidance system based on Secondary Surveillance Radar
(SSR) and ADS - B hybrid surveillance for formation flight is presented. A hybrid surveillance method of active
TCAS surveillance and passive TCAS surveillance is used in this design, and the identification and classification
of object airplanes is accomplished by using unique 24 bits mode S address. ADS — B data and TCAS surveil-
lance data are fused based on the data fusion algorithm to monitor and track those object airplanes. A large scale
formation is split into multiple smaller cells with a cell leader, while a master leader is responsible for maintain-
ing safe separation between these multiple cells. Steering commands generated by the maser leader to maintain
separation and avoid collision are transmitted to cell leaders by high speed digital communication link through a
transceiver. Individual formation member uses these steering commands to positioning itself with respect to the
leader. So the large scale formation to maintain separation and avoid collision can be realized by using central-
ized control and decentralized execution of multiple aircraft formation cells. The scheme design provides some
references and assistance for design and produce collision avoidance system used in formation flight.
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matic dependent surveillance — broadcast( ADS — B) ; secondary surveillance radar(SSR) ; hybrid surveillance
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