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[ Abstract] Flight planning module includes the sub—functions such as flight plan management, flight path optimi-
zation calculation, and in—flight real-time implementation. Firstly, how to realize the artificial creation, automatic
creation, and state management of flight plans is discussed. Secondly, the realization of parallel tracks combina-
tion, three—dimensional trajectory optimization and four—dimensional track creation is studied. For the flight plan
real—time implementation module, the realization of such functional modules as flight plan deviation, direct flight,
holding, backup flight plan activation, en-route diversion, and circling holding is discussed, which are usually
due to dangerous weather, ATC limitations, or aircraft configuration. Finally, the simulated calculation is done
based on the data of B737-800 the results can provide a reference for the research of Flight Management System.
[ Key words] Flight Management System; Flight Planning; Four—dimensional Trajectory; Trajectory Prediction;

Aircraft Performance

ez — ARG ML TR I | L R R

0 5I& R P aE CDU BFE i CATIT 45 T , 3 5 94 1

FEMUZS LI 40k, RATAE LR S (FMS) E
WSS ML T RG22 ERY“THZ 4507 |
AH AL o B A FE AR 5 48 7 R 58 S5 /D o 25 1 %
Hil&E s m/ F-rr, AR AR AR TT IR T X FMS
FFZE  E 3 HES R 1k, S8 — A BB Y a] LR
FHE) FMS 7= i, B2 7R 30 E RALK B D2 B A
HRIBHCE B ARI21 EAL, HAHE FMS 76N 1R
ZMUZS HL T 1 A L R L I 3K [ AN R 7
AT RS

AT R R TCAT A B AR AL R A% O D) RE AR

W 22 2012 No.3/(ZT)) 5% 106

RATHLE S A, ALY BRI AL T 5 45 TR B, S B
XFRBLPU AR AT e A O A R B DL
RATHYZE A e EREME, OF B AR TCHLAY R AT A AN
PR HETR

AT AT B R G SR D RE R H—— K AT
THIHEAT T RGOS, BEXE AT TR A BE Ao
S AT S A T AT I e AT T e,
LB 737-800 "KM 1R RE XIS FIEL S Y 25 4
AR B EA T 105 BOHEE  WEFEAS R Al o AT A B
ARG RIWT TSR E R B IS 2%



1 efTiH RN EE ki it

TRATHH ) A R ) BE AR A 4G TR AT TR Y A1
@ B MR nEE N, WITE B RGMRYE K
17 G A LR S A B R S 8 RBLPL A D) e
B S, He B AL T 20 AT TRl i AT A e
AL T, 75 3] 2 4> 58 F 28 TF (9 D0 4k /AT
Flm
1.1 RATVRRI N TG0

X R RAIL, RAT B ] A a4 ) s 4 1
(CDU) S RAT I A F B GREFEIL 5
REIT U 5 A0 I A T R AR A G
YA (G4, TRt T DA v S KA TR
AT B, 38 5 b 2 BN 4 ik sl A6 A T4
NERITEH ARG T, CAT R A R g 4 O R
mE 1 pR,

KPR X
| m#E . & |

| AL A |

| mEERNS, A |

| SRR U R
[ BHEEHIANBHEF | i HBH

i b
S T ,
| s REEE | ] .
— T ) -
W || AFMBRE ;
M | | SRR : BB RS
TR L ARMLR 1L || REEERRERS =
ﬁl [ mAsrmare
hoPmE R

__________________________________________

1 TR eIE R

1.2 RArilRIE B held

AT B AT LA R A € SR 7 Ok A1
i, BT DR BRI fe 77 KA sh Bl BARm ik
TR AR A A SRl LA R A Sh A %
JEMTES LR RATIHRI A Sh RIS =Rl BRI

(1) ey A sh B i AR CHLY 5 A |
HIHL S E , AT B R 48 A shig IR 7
AoRAE, RIS A E SCRIE R, R
AL A AT E AT, e AT K
LA, 3 ORI 2k AT T 20K T C L7 i 1
S5 H ML TR i s R (d TE AT LAY
RATIE B R, PR AR DA BT £ S B T A A [ SE
B EZ /AT AR5 PR RPLIERES B, i fef:
AT T PR R A AT 1o

AR

Technology Research

(2) LR A S f AR KL |l
BYFT, Bblyg  HE kY SRR, B R
ARG A s MU T 2ok B, B e itAT
IR AL 4 FROC BRI e 1) 6 AT 07 206 25 3
FPRYZS R RS B R HL7 k3 R 7 1 S 4 A% R R
(T T CALAY AT I B A I I ) R B i 2k
UEAL TS f7 [ 2 1) B 2k 6AT) 5 AR BRI 45 6L
PERE S, 0 0 i A T 8 R e (A v B

(3) ZIEMT A R ©AT R A Sh Bl ik
PRI T3 SR BEA 75 BB E 7] 0 3 02
ZIERBSF R R, LR IR, W75 2R i
NTEREIAT Ok AT e it R, v LR H]
SRR MG A « I RAE RS AR
2 SRR S SRR RS AL RES 4L,
b SZE (S BT 93 1B B (ST =10 et B RN B = =
XS EEAL I FORE 1 TC R B R, 2 i TR
ARSI AT BT R, DA IR R AT B R
AL bR 207 2 A shal R AT,

1.3 RATVRRIAIR ARG PR

— B 1 T sl A B0 o E AR Oy B R AT
TR IE 2 B AE R CATBr B FMS A ) i Ay 5
ME S % Wl 2 1R AT TH R0 A 35 A ) 1y ¢
PN 2 3 A =X P O i 2 o 1 e o Y [ O
BEATEAEN EEIT R R AT, e I 5K
FritRIf R A B e = A PR T HLAL A ] 2 IR
PEIE AT, P 2 R B #00 CAT IR O B e
AT
2 AT N Th A BY vt

ARAE P S 1 AT T RIME R R A
BRSBTS (' waypoints ) BRI
HEIE AR P AR B A A 6 LAY A = 4R AT I
AUTEAHTHEE , JEAT CHL QGBS DG i TN OG5 S B0k
PR IR 8 T3 2 I 8] ) A% 10 i A HE e it )
B, AAHFEmeRmT .

(1) ZKAPTE (KPR ) & sk, AR 40 i A
AR LS H BB SO0/ s S A4 PR AT R
¥ T AU 7K

(2) =HEfTle (2 PR ) 5 A b, MR e
LR AR G217 S8 PO RIS IR S S
R B, e B G MR U e T4/ [
B s Ats i AR SR, BT = AT

2012 No.3/(=T)) 2% 106 41 23 |



RAHIZITSHAR

Civil Aircraft Design & Research

(3) PUZEfLAE R, AR CHLSE R
[N A AT S 2 GRA BN A e~ LA B U NN VG
il SEEERIUAE CA T , IR O (S8
MU ) AMER R 2 R ITS (i E e Kl T
R LS B M B ) AR R B
71 BT WA A B A BRI RS o

(4) a8 OB g, AR S A 9 B e £ B (A
SR 56 A A ] e R R e
YRR ) E DO 4 T A A e T OB ) DY 4E R
TR

TRATHH T O Ak T AR B i) S B AR
mE 2 fis,

WARKND. BONG. &R | | BABESR. RESR. E7 | | AR TER. Hk.

i

. RBES. KHRFE | | S5 FRAE. NEXES | | 2. HESES
i |
SRR SISEEE
TR RS R
KT feits
i AR =amE Sttt
T I P Py
R
kTR
semmzavomr ) (— )
R
REE
MR, S, B ||
B R, BRLRE DUERRIT AR
Stk (R
- L, P
l *REVEAR
(wwm\ D)

ENERE NS

B2 TR AL S A B STEL T AR
3 kiTitXIMRITIhRE R T

e AT T2 BN KA A A R L
PR RIAE DR R BRI, ML T Al T 20 8 Wi e Y kAT
TR AT, R © AT B R S8 0 5 Z S B &)
TS LK SR IRTE A TR LIS A R SR TR

(1) W25 5 1) S 3 F RAT  EAL I A IX
PEFHLEN QAT (AEE K = R EC PR ), KHLTR
LI REAE ) 53R A2 A AT ) SO fA R T B RAT,
HE ITRAT BN,

(2) IR (BRI VAT « KL I R 1)
o AT AT O R AL B, 7 RAT R R T BRI
AT B RGN T AL A Sin AR L AT,
AT A 3 B,

U L I N N IR AR =i
30° ~60° VI FA Al 15 78 H AR LB 25 H S i (% BT
LA I BFRMUB, WA AT IYIA (402 i

W 24 2012 No.3/(ZT)) % 106

L) W RHLEEAT 56 2 | AT SR
DI BARALEE ; AR5 i BOTH LA Sl T H
FRAUL B 25 R A5 I U 5 208 2 R B o —,
FIEREM AT —B, WA DT U AT, Infsl 3 o
fE BTN

AN
/
/

B3 XHAAEAMTEITAR

(3) B QT RE A2 A R AR AR il T R B Pl = o
SCIE PR , 75 G 07 25 WOV B 2600 F A s 28
A PR ] 2 ZOR UL S A A7 B RO —
Mo WSRIZSR R AT R UE A A U
RATHE B AR G M R R B T — L AR
B FUARAT IS 3 22 15 B4 A AU B8 1, AR5 HE K- B
FRUCHIZE BN AT, InfEl 4 Fs

//////\\\\\\

B4 ECB AT RIRBAE S
UNSREOR HCAY H S AL SN 2R AT IR
P AL L, MU AR AR O I AL =Z 1] AY[a]
PRE g AT B AR G ORE H AR AL % R A A
FIF M S Z AT, LR H AR SR %
N I 5 14 03 /00 1) AT, SRR 30 A A 63 ) it —
AR AT, AniEl 5 TR

e R IX /R X
5

/EERIX

Bs5 E&RTiItRPEANmES L
(4) MAGERE . T2 32 Al g8 W K
ST E R, RS th il g/ 2 ik 1746
o UEBT, RHLEY ©AT BT LLA A DU = A B
Br. ol CHL LSRR A SRR 7 s il ALt
5 RT o AR TR0 Y i o7 B R0 R Y S 1 7
SR, ATE LR G 1 ST T LA % a5 %)



1, MES] S PR SR K,

MURHLIE A S X UG, T E AR LA
B B A E R T T, IR 1CAO
HIRLE , KHLIMA SRR i 2 = Aoy =0 BB e
i BRI HEA 33X =ik A 5 2UHR i KL
SR AL B A Br e e, EEE AR A
RSt vk e, S — K RS S, A
FUCT F0E 5 1 5 SA T T R LR S e, AR —
Wl SRS % M, 5T 300 kAT AR
1. WA T BB, A7 I A AL, 5% =
Wk & 5 I HE ) BRSOy 0, AL RS
S HEEMAGR AL, SR IG A M A AN, 5
WGt BIE AR, 5 ANFAT, SRR A R,
PR—BIE R A IMA AL, HiL, e
VPR 7 =X, B e T EARE LAY 07 B AL 1)
FIWOIM AT 2, SR 5 P2 CALI L S 4L, 51 %
CHLHEASERE ANE 6 s

X
0

{ d . U

6 HNFFHARN

RHLBEASE RS T, 75 2SI A RHLAY H B9
[ A A B AL AT, 515 TCHL A B AT S, BRI R
1y R EZLR A R 1k, 78 RHLAERF P S5 15 Y
HE T2 P TR R ) S 25 2 9 (AR CDU g A 15 5L
sl AR P AE AR SRR IC R E) A
Py BRI TR] 5 A0 1) DU 5 ZEAR Bl KL % oA e
o IAE) S KU AT SE IS, TR AR R R B
TR TR, P, AR E SR R R PR
B 3/ o 00l AT e BE (RALAE I 8
If 2 AH I O R E DR I s e TR AR ) |
TRATEERR AR 2 A AR A ASUTL B AT 1 R 8]
SRR (HRAL 2 1 - U i S5 15 RS B A
PREFIL 1i0 AN 1] 9 LA A2 (RIS AT AL 1]
HBC KA .

(6) P w8 TR S0 o5 e« 7 /AT AT
SV A A sl A U B B I, ) 75 223 25 2
BT RATAL BB, % ) M 4h P o) o W el
ORI AT CAT I RIS B BB B TR AT A B A
&, ORJE T AL BB RO A BE A 3R R AT, B
AT FE 7 S AT IR RATTHRIZE L

AR

Technology Research

4 HTHKMENFRITE

AR LI 737 -800 KHL CFM56-7B26 % 3
BRG], H DELPHIZ. O 42 A~ kAT i rp
DU AE CATE s . TR AR ISA+10  F XL
T ALEEE A 17min A PY 228 BHMLY 23 5 ML I8 i
KRR 70 000k, B A AR Y1023 S
10 700m  #E R F HCHIA | H WML & EBr LY
04 38 W AMLERI ] 9min, 5 H A 4% 565 5
VY 2 A 30 ) T ECE AN R 7 TR

12000

10000

8000 \
6000 / \

4000

2000

0

-2000

— K

7 RATVH R I  E R
5 Hig

TRATTF RIS H R AT B R G 0 T B A
Pz — AR SO RAT I B A B e U A Ak T
FIIRE AT P SERH AT DI REHEAT T I, I LA
T 737-800 “KAHLAY P BE A AL S Y A ST AR
P R BIHERT T 05 B TE B T RE R T A BRI A
EFPE, CATE RS RE KL A
RG] SCHE 2 S O AT B R e A 4 il
PIAZCy . ARSCHIRESE AT RATE B R G i o 4
PEDAEL (Y BRI RN SR S %

%% ik -

(17 F B, IUE, TLakms. BT HA AR 4D A il 15
T [T]. VU SR 22741, 2009,44(2) :295-300.

(2] #hakom. BT/ DA & BERE ik ()], 2cil
sk TR, 2005.

[3] B Ao HE T feam At f2 #9 &  1PE BE T B B
[M], 2005.

[4] (W] R 1R. ML R GRS TS R N 5 %
JEL]. RGN EAA41,2002,19(1) ; 14-16.

[5] Swierstra, S., S. Green, 2003, “Common Trajectory Pre-
diction Capability for Decision Support Tools” , 5th USA/Euro—
control ATM R&D Seminar, Budapest, Hungary.

[6] Euro—control, Coverage of European Air Traffic with BADA
3.6, 2004.

[7] Suckhov, Alexander et al. , Aircraft Performance Modeling
for Air Traffic Management Applications, Sth USA/Europe Sem-

inar on ATM R&D Budapest, Hungary, 2003.
|

2012 No.3/(=T)) 2% 106 41 25 |





