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Fig.1 Navigation database content
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Fig.2 Low-accuracy trajectory planning
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Fig.3 Low-accuracy trajectory flow chart
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Fig.4 High-accuracy trajectory planning flow chart

FAFIERICT} T FEAR A AN B 5 4875 S A v
FEA R A0 B A T ) A GE D R AN 3i 13 32 [X 3 P
B —NOLEHTT, MR TEIC S CHL HTTT 85 3R R
UL, BERRAL T AT [ e A0 B A B0, MM (455
AR R BN 1] 2 A HE BEA
2.3 R EREAYIEEY
TEATE AL, 5 505790 a5 2 18] B 1 2w BB E —
TR BB (L . AU R B L PR 2R G B TEATZ M IR A
RIX RAEFIN R . XTI R , ik FE% R
ST L A A KR SRR il T AR A i T2 2 [N
N T A CIX S A B, T LGE B MR &R
B BATAEGRETT , LA, B R UL A BE AR IR N K -

COST=X, +X,+X;+X, (1)
Horr

X, =a,xD (2)

X,=a,%B, (3)

Xg=0t3 XAXL (4)

X,=0,%B, (5)

P o FEERRTER AN, o0, T 2R TRIXAUHY xRN,
xy RN BUAT 5 o) S BT BK AR R %, D AT K
JE 5 o, AR RIKAU R KL B, R 200 45 RIX 50, R
PN B A RS AU 5 SRR, LA R ER
SRR R, B, TS SIS AL o
TEARAT RS BE AR I, 28202 RO ™ 6 R 7 R 2
JULRE , BEATEIA T R K S DL, U A S R A
FHRBIEA N R o R RO o R S 28 TR IX — A,

JECA L ZTURETT ) DR, A 293

3 R EMEMRIFNAnSREEIEHAR
3.1 Z2 5K

B2 R PG R A T DO R R T R R ()
SURT , B Bk Sl 1 B Rl BRI KRR IR iR
F LN G T N 4, TR L TR E (1)
g8 il B R S N IR VA WO SR IR VA | B i
PRI I RS AL REER R ; (2) CHUETT AT & Rl
YO 1B P P TS A o i, DA B S S 5 s s AR AR AE G T
JE UGB EFITERE RS FIN S B4

iR R B TE AL B XU S R K L
BEPPA AN F] (4 P LE Y B 2 G BT TR R S0a WE’J*JL
Yk PR EE SRR

MR B AR S, LT PR R A MR L
HEFTREAR RN o IABCE y  AER IR AR 8 28X B B i
AR S TN TR B B #R A P45
5, — M INRAEAETAL B 5L, B — P R AF LA
Hrie/ MO 5L . FTE LR G A, 8 16 J2 % B4 o T
AR E LA REE, RE AR

W=D+w, XL, +@w,*xL,+m;xL, (6)
D KLY RO E FIWIAIEE o, NIEBTRELL L, R
B, 0, W BUE RE L, WBAR SR, 0 h BLTE REL L,
BB BE W LR ER G U AN MR R L
BoHENE, MR AREE G SR, R AR —
AEA T TR B A i N L R R BT B bR
3.2 MRgmIBIEIE

P MRS B IE S CHLR B 2F 0 R 1)
1 T F - R Y B AR SR T A Fﬁm%fr;%: Kk
VOB IS P iR 22 Al . IR 25 AE n] PR R R N I
PARCYF AR . MR e LR, LR A, X
N RR I TE R /AT B, 2 AR rp Rk RBLAfor
BEVCREG D AW S BT — HAR I S B AR
Wi/ e 4 RHLEE B T — B AR SRR B 1, T A5
L FIIA FARY AR, SR 25 H AR 1 8US BT H AR 1Y
RN EI T 9 A MoRENE BAR T S (R
E VR 15 5 BE B AT B, T AR A O 2 /N S 2l e
G R S A TR AT VORS B A R o SRR Pl AT 5 7 o

4 {FEIAIGER
5 B 56 e ] FlightGear 1 07 ELI , 4 F 0 KL



Mg 2% ROH CHUALHE R RERLRI B A5

49

5 fiBmEEBERMEE

Fig.5 Trajectory offset correction flow chart
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Research on Civil Flight Intelligent Trajectory Planning Technology

Chi Yi*, Yu Lei

AVIC Aeronautical Radio Electronics Research Institute, Shanghai 200241, China

Abstract: In the abnormal situation such as pilot trying to fly off the envelope or hit the ground during the flight, the
traditional flight management system (FMS) cannot automatically re-plan a reasonable trajectory. In this paper, the
dynamic A * algorithm combined with path smoothing technology is used as the trajectory planning algorithm. Based
on the navigation database, the initial trajectory is constructed, and the weather restrictions, no-fly zones, air traffic
control instructions, airport conditions are concerned. The search cost on unnecessary nodes is reduced by
minimizing the actual cost plus the heuristic cost to select successor point. The cost function of trajectory planning is
established, and the route to the airport most suitable for landing is planned. Under abnormal conditions, it is possible
to monitor and detect these changes in time and plan the route to the most suitable airport for landing, which improves
emergency disposal method and safety of civil aviation.
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