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Exploration and Research on Intelligent Air Traffic Control
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Abstract:This paper introduces the research on conflict detection and resolution scheme in intelligent air traffic

control,and proposes the design of conflict pre-judgment and the establishment of experience base and method for conflict

resolution program.Based on the design of distributed parallel computing architecture,a research simulation platform is built.

The introduction of computer-assisted decision-making can effectively reduce the work pressure and human resource cost of

the air traffic controllers as well as the human risk of air traffic control operation.At the same time,it also helps fully utilize

the airspace and airport resources,saving operating costs,such as energy consumption for the aircraft.
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Fig.1 Standard protection zone for aircraft
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Fig.2 4D space—time grid
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3.2 EI SRR F LR EMTT R

AR 1 AR H 3 AR 200 B 52 B a8 31 14 i 5 AR it 5 68
I3 VA IS B ORLIENY alll[:EEREN RIS 2L e 0 I
B SR ARIAE R . IS0 52 b By B )8 o) A R 0
R 1) 57O 4% A 0 ) SRR HEATHE T 7 . E— 2D AL RS
UERE R I7 58, ARSI, X T B B e S AR R Y
B, SRJE AR DRSS, BV TE ) X R AR, R
EAHEPEGERGE, LR P 0H,

RGN BN ph 28 )5, 75 258 1 I VR JE AT b 58 98
Bict o AT 25 28 [ (78 o 5 80 P — 5 7 Ayl 2 A 1) (T 1) 2522 ) . 9
Te R J32 D528 ) 1 2 7 ) (R B TR ) o T PR 498 e S P A
FN 2 ey Ll B 45 AR dn VR IO s, BRI Rl zs L
BB, RO, H AR R AR — M AR
7 7 SRR PR ) — N ROR R R T R I v, oy
PR T — P RRTE MR A N 2GR R R BN Oy vk, W]
REFRFESE A, AR TN, A SR AL B R

RZ S rh S gl r ZRAEMMHEE, BTk, i
EIHMMALIAE R R TR, REAREERY
Hey, ABRFER IR 5. F5EH K HLE X T 5 i
O, WA A RIS AT e R, BB, LA



SE22BH8M HHER .

o R B B AL AR IR 2R ST ’

o AR LR RE SR, ANTEREIT I, ol P B R AR

TELY RS AR, B I 2 LR 0 0 R 5
AR AEIE I AN E SR, JEIE B2 PR LE R 2
5 5 BV B A R JNRY R SR A v A 2
W, EEEALEN G BRI SDE, S RIARARSE, EX
FLOU 2 Fe AR LE RE S 6 ) 25 R ACA R AR B FR, KNG
W e, LS E LS g PG, BLEh I AL AR
A

=1 ERERIT B
Tab.1 Example of experience base

R [Z[IWIES

1 JRUORT A A s ST 5
2. BRI S I TSR

LW IR LR ROR) ST i
A BT AR LR

3 T AU AS B 5 -
4R RE RSO AT ZS B R SR 2. JhmIRI R SE(F) . fLEE Y
g 5 K> B BN BTEEATAS AR R L

5. o, 3 G R JRE 0 AT R R T 5 3EREFM R EGH). R
6. ATATHEEA AL m b, FTRAZG TR TR e
THEERERT, RIBGEERRFASE A7 ML TR “geiE ke
TR F R “HEIEAZE KHES

33 BuASHXAHITIHERMNRSEH

THEMERE— B2 AT RN AR, AREUE S
ARG RGAEE, 70 m0E, R
BOAT SRR, AR POl B O 55 Hh A 2 2 B B e
K2R ZALZ B AT S, FEMROIEAT T B AT RE - AR
RIS AR, A BT RIERT RGR RMERe.

F G R HIDDSYE R 4 i AT B RIE B B[4, DDS
X G L (OMG) &A1 1 4 7 X SE i R 40 h Be 1% iy
— AT, IR E LT AR R E AR R, L3
BB ORIAT R, 8 ST ABE A b i e o /1T L
Hl, RET A GEE TR BRI, B RS A%
BUE R, R TIRAE B B ek . = R EEE A T R
HIRDL R,

DD S [a] 4 & 5T % 7 /17 1 45 B 3 (Publish—
Subscribe), PSH[AMFEAL T i B B BE L L. B
BRI R (AT ) S BRI E A 7 (T R #) 2
EEMG. EhEREER, THEAERIR, mMidEaH
L, DDSHTE Pk TDCPS(data—centric publish—
subscribe)lAFEAY, ZARHEE X T —FMiEF L KN, TLAH
Z M omARE T LI AIARHEAL R —IT PR, H RIDDS$Z Mt
TC, C++, C++/CLI. CHFIAVAZERAMDCPS API,
D CPSHY B REE I SE B R Gu B REEFN o R 1= oK, HE
KRB 1) A% T B AR P % R BARAE RS . R AT —1T PR
1 JE BA M RO i % Ay A LU P i — AR S A AR LA B A
JIE 0 R v ) g A %, REOR R IR M 25 A2 4 T2 . F 9
B TIESRIE R A%, EMOHF R AR SER N s, BAE
WHEFEAL . RBE—AHEER R, BT D RES
FHR BT B2

4 {FEMR(Simulation effects)
WIFET AR, T FEXIERT
(1)F & LB R B RE LG AMEES. T HR
B3 X EMES(ADS-B), “ITiHRIEHRE. S8R, L
RS ER
Q) RGBT SRR
G KT AT L6
(4)E K RIAH KA EL 10004 5
(5) AR Z5C 4 A 08 R i ) A S0 5
(6) K AT AR SCEL R 10040/ 4386 5
(NPT A &S UG B B S K IEFR>95%, A5
TIHIIERZ>99% 5
(8) M 25 -5 (1 IR T B R 40% 5
(9) R %23 CPU i FI K T-60%;
(10)RGEE A H AR LR P3RBT
TR R BEBRTOR, BRI Z R, X
AL S TTH] R AR AR T, BT E T # R aiEny
2, TEFET AN LY RATRIA, BHfiads WITmhseE,
RERA R E R AT I AR LR RS S B &,
5 #5if(Conclusion)
WG AT AN AR BN, KRR S Ha A 5
W LVERES, HAEMBEIREET I AR SA, B8
HlFRFER AR, BG4, B R PR, ek
SR atE, R DARA SRR, H AhE
IR R R s KA A R, AR T 380 R A S 3,
HHPHEIR, TAMESHNRESEZENE, FEagams
Rk R, R R B R R T 18 R R, N
W R EAALE B RG] T RERBOARFIE IR, 2
E BALE RAUKE L RARE N ETE—,
S E X Ek(References)
[1] #is& b= F A% E “BEMA” [J]. K KH,2019(01):57-59.
[2] BT A TADAIE 69 Hook b 22 Mk 7 sk BAER B D]. &
TFALE ALK K 52,2018,
(3] A5 C EH, 40 F BBy LIRS P e A5 od 2 8 B ALY
B[] A 3 HH AR ,2011(05):1-4.
[4] A8« H R BRI 6y AR o IR BLAT R[] AT
A H AR, 2012(1):88-91.
[5] X Besr, & BA%, 2R, 5 A THRBEAL S P RAFTEFH
R[] P 38 ) ,2007(12):25-27.
[6] F e WE A MBAX ZAMBEE R EEEF %
1. % BALASAT 5,2012(4):94—99.
[7] INFE S R FHE, T E 5 404 X A5 LB /7 LR E NG %
BER(J]F EALE B 2012(9):144—147.
[8] AT, 5% 5 3% A T ActorE A 69 20 K. 2% %3t ]]. 3 S
IF2,2019(05):77—83.
EE R
& HEF(1983-), Lo, AR, TR B, 2 Paomas.





