537 55 2 W
20154F2 H

o o5 fF B ¥ M

Journal of Electronics & Information Technology

ET B IRIM RN =R s anif SN E X

B BT RERT wwes
Vb ERMA ST EERARAETEEESRE A 300300)
Y RERFUTFELIALFERE KE 300072)

W B PSS AR AN, P I GINAEAS AS A RS TR A ORI B %R T R R S
GETRMELVE, VHE 0 51 I T A () A SR o T KL 3 SEAi WIZ A RERL, KB TIUIALZE rT L7 Dl i
AN INAT RIS Z A o X T LR K H A IS SO0, iR T LA 7R A A IS 3 (1 K HLEE NGz 3l 1 KL
TRYIX (AR, A3 FH ALBR AR 3 Bachelier-Levy 5& BEEATAG U % T3 ¥HLIZZ) AR A ES Z B0, T2 0 n]
LA I AL 5 20 3 S 43 B L IR BORITAL ﬁﬁ&%*h&ﬂ%@ﬁ%% I T 1) T I ) P A b SR %
M TR SRR D LA RO, SR AL PSSR IRS B R, o S R h SR S v BT T
KR TR CWMEH RS DA RME; 3 EMYES); AAREH; Bachelier-Levy E#E

mESES: TP391 XHEkFRIRED: A NXEHS: 1009-5896(2015)02-0360-07
DOI: 10.11999/JEIT140363

Conflict Detection Algorithm Based on Overall Conflict Probability

and Three Dimensional Brownian Motion

Shi Lei™ Wu Ren-biao”
®(Ti(mjm Key Laboratory for Advanced Signal Processing, Civil Aviation University of China, Tiangin 300300, China)

: RO
Huang Xiao-xiao

®(Sch00l of Electronic Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: With the increasing of the air traffic flow, conflict detection plays an increasingly important role in air
traffic management system. A probabilistic conflict detection algorithm is proposed. Overall conflict probability in
look-ahead time is calculated. The aircraft predicted trajectory is expressed as deterministic trajectory plus a
Brownian motion perturbation. For the case of constant aircraft speed, conflict probability is expressed as the
probability of an aircraft with Brownian motion perturbation entering a time-varying moving protection zone, the
probability is approximated using coordinate transformation and Bachelier-Levy theorem. For the case of aircraft
with non-constant speed, predicted trajectory can be approximated by a large enough number of constant speed
segments. Conflict probability of each segment is calculated and the overall conflict probability bounds in
look-ahead time are given. Compared with Monte Carlo simulations, the proposed algorithm is accurate for conflict
detection and it is useful to detect and avoid conflicts in air traffic management system.
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