5550 % 45 4 1 IR B ¥5HK Vol. 50 No. 4

2018 4F 7 /1 ADVANCED ENGINEERING SCIENCES July 2018
oﬁ+%ﬁﬁ{]/gc DOI:10.15961/j.jsuese.201800688

BRAEERAHRSRE

Bawc e WL REET, & BT

(LPUNR 2 WAE 5 WA BRE AR [ By A ERHSE R =, P9I AR 6100655
2.0 R R 2 H AL R GRS R %, DU HR 610065)

& s il e R U R & R R b R AR R HE SR . E PR R A 2 G R ks vhiagii
WRAF ISR IN—£fF, FUk, BUA 2 F Sl T RSB TR B G A W28 Ak RS EE A 3l
BRI 2 (5 B, 20t WA B A L AT B AL B SR ROAT T AR AL B | 44 b TR A B s A L A S,
DAL ) 5% 4 #2 , (R AL 2 A BRI D SR SRR 0, 28 A 80 e AL R R A1, AN B A Iy b 35 7 A Ok 25 45 R e 1Y)
T BT T A SR A M ) PR 2 i, g e as S A 4 | s ST | U BEAE TR S ) B, 45 [ ECH T R AR PR
ez v 22 38 7] A4 AR 5T o BRCEE AE 20044 482 1 B — IR R 23 4 g A8 BRI 9T, 80 T B ARl B 5 2k LA
T JE 25 T A oK, B8 A A R GEARE , WIS I DR R TR 5 25 v 3 A5 BRI 4 BT m i HLas 1T
T s WA IR A5 L A A Y AS HR A8 3 245 iR 45 R AT S A s A SR R o 95 7R 20054 4R H T T — R B &R
g7, HAZ OB ARG 120 A S A ML S E £5 i A sk R e BRI 2 A sk R G AR AL R B
NASIHE & RGEM AL W5 B, 20124F, ICAOHEH T LA R A TR (ASBU) i1, Lttt L,
VI 22 B R AR FUH AR N O FBE, 3 T LSS AT . 28k 8 H N REREHE . BAER A R AT =30
KATHGT AP RER T S, BE- 4 22 A IR TS AR A A, IF AR S BRI B A A AR 4 L R R RS2 R bR
F ] Rt 1E 7 S B R Kt ASBU R B P 28 LA X} F [ 25 G Pt Ji o LS, B 25 48 2R 40 B AR B
SRS R, AR BOR 2 BB N FH o AR, TEUREE 22 2 | R R RE TSR B 1 S, T R
ARAEAAT W AF B PO B, AL 55 R 5. B SRTE A A R R B S v gt B I s e bk AT
AR AR W] LI 25 45 — SO BB R B R R, R TH 2 2K, 2= 8 i TAERICR, BEARE i 51 TAE ffr . AR EE 2%
2 R AR T AR SR R AE R ST 0 A B SE R LA I A Ee R, 5 Sl B B TR A B AR A, A
T BE AP & 7= A Y R 25 (R R fb s B o — PR b8k o BRI UL, AE S B R RN TR BB AR LR I, 1B
PR e A B OGS, B TR b A R G B AHESE B AR R G SR HEAR AR RN E MR PG
JZ N HERAT AL R o BN 2 45 2858 AR T R R % LR L USRS IR B S il R A A S A B AT
B s 2 g IR o = =i S o A L B = I B W S I ) e o L T e S W e ke e o =
KT U5 A, 20H5E R AR R B I2 98 S H R SIS BAEAE L 2855 N RN T AR bR
EEHIEE S HEH S E RS TS BT C AL B O 8 v R s T
AL TT A | 2 RE AL UL, B8 223 38 I FH 46 Jr 2B 08 vo X W 19 8 B Ak 38 B o PRI 338 Rl b 2 48 A A B AR AE
o, TR AR R A AR AL B L AR AL A Bh PSR | s R UM A A TR FEMLAR N SRR B Rk
25 BRI AL B 77 4% 28 23 A A O AR AL B | Fe i AT R BE AL IS IR AR HIR ;s B e AL Bh ORI T R AL nh o
FEHE R AR AL v 3 U A R BB AR B R Re AL B A HE T R RIS AT AR R Ak s A I H 5 AT
Hi 2 30 1 7 25 HR A8 3 A I R O B R, 9 A I IR BITE B S A ML s R T A e W g s A
N LR REROR DL 5 B A 25 B 0B 0]  HERE AT 3l & e k17 25 vh 22l A L ) e b =S 8 R 50 SV AR A
KHEEAR R AR 7s 8 RGO R AR LIS TRl 5B S

KHEIR S P ASE AT B N TR TR s s fbai o) s 2 A HLAE A

hE 5K S:V355 X HRFREED:A N E S :2096-3246(2018)04-0012-10

Yr¥s HHA:2018 — 06 — 19
E & B :FREZFE BT H (GKG201403004 ) ; |8 5 H KRB # A 55 I & L W% B (2013YQ490879)
TEE BN AMHLIM (1967—), Lo, #82, Wi+ WFge 7 ) 23455 B BE AL R R ; WL5E & A, E-mail: yanghongyu@scu.edu.cn
* JHHEE R A E-mail: boyang@scu.edu.cn
P 4% R B iB): 2018 — 07 — 11 13 : 22 : 00 [ £& AR A 41k : http://kns.cnki.net/kems/detail/51.1773.tb.20180711.1322.005.html

http://jsuese.ijournals.cn http://jsuese.scu.edu.cn



http://dx.doi.org/10.15961/j.jsuese.201800688
http://dx.doi.org/10.15961/j.jsuese.201800688
mailto:yanghongyu@scu.edu.cn
mailto:boyang@scu.edu.cn
http://jsuese.ijournals.cn
http://jsuese.scu.edu.cn

55 4 3 WL, 45 B RE L= ORI T 5 e 2 13

Research and Prospect of Intellectualized Air Traffic Management Technology
YANG Hongyu'?, YANG Bo"*", WU Xiping'?, YU Jing'?

(1.National Key Lab. of Fundamental Sci. on Synthetic Vision, Sichuan Univ., Chengdu 610065, China; 2.National Key Lab. of
Air Traffic Control Automation System Technol., Sichuan Univ., Chengdu 610065, China)

Abstract: Air transport plays an important role in promoting the world economy and social development. The statistics of internation-
al civil aviation organization show that global air traffic is approximately doubled every fifteen years, and the existing air traffic nav-
igation system is close to saturation. The existing air traffic management (ATM) systems automatically acquire and process air traffic
control information for air traffic controller, through surveillance data fusion, flight data processing, meteorology and aeronautical in-
formation processing and safety nets processing. However, the limited decision-making support ability leads to the low intelligent de-
gree of ATM system, which can’t meet the need of the future development of ATM. In order to adapt to the rapid development of avi-
ation industry in the future, some countries and organizations are committed to carrying out new technologies to solve the problems of
air traffic safety, airspace congestion and flight delays. In 2004, the EU proposed the "Single European Sky ATM Research(SESAR)"
program and proposed tore-plan European airspace to meet air traffic demand and improve the efficiency of ATM system. The key
technologies of the program include four key areas of ATM: efficient airport operations, advanced air traffic services, optimized air
traffic network services and reliable ATC infrastructure. In 2005, the United States proposed the next generation air transportation
system(NEXTGEN), including ADS-B, data communication, en route automation modernization, terminal automation modernization
and replacement, NAS voice system and system wide information management. In 2012, ICAO launched the aviation system block up-
grade plan (ASBU). The ASBU involved four aviation performance improvement areas, including airport operations, globally interop-
erable systems and data, optimum capacity and flexible flights and efficient flight path. Each area consists of multiple threads and dis-
tributed in four blocks according to the implementation stage. CAAC is also implementing or planning a large number of ASBU mod-
ules to cope with the rapid development of Chinese civil aviation. The existing ATM system and its future planning mainly focus on
the infrastructure construction, without enough intelligent applications. In recent years, with the support of deep learning, high per-
formance computing and big data, artificial intelligence technology has been rapidly used in various fields. Especially, technologies of
computer vision, speech recognition and natural language processing have made breakthrough and rapid industrialization. Artificial
intelligence, represented by deep learning, emphasizes that judgment and decision-making based on a large number of prior know-
ledge, which is consistent with the decision-making process of ATM. Therefore, artificial intelligence technology can promote the de-
velopment of air traffic control key technologies, improve safety and the efficiency of air traffic control and reduce the workload of
air traffic controller. The great benefit of the rapid development of artificial intelligence makes the intellectualized ATM a necessity.
In this paper, the concept of intellectualized ATM and the overall framework of intellectualized ATM system were presented. The
overall framework of intellectualized ATM includes the perception layer, network layer, platform layer, application layer and visual
layer. All kinds of communication, navigation, surveillance, weather, wireless, video capture, radio frequency identification and other
facilities of the perception layer offer the infrastructures for ATM. The network layer transmits information by using special line net-
work, satellite communication network, Internet, mobile network and so on. The platform layer achieves information storage, sharing
and mining by using of SWIM, cloud computing, intelligent big data mining. Application layer studies the application of artificial in-
telligence technology in air traffic control, airspace management, air traffic flow management, flight service, general aviation and un-
manned aerial vehicle. The visual layer provides efficient and intelligent interaction through the portal, virtual visualization, intelli-
gent Ul and mobile applications. The research direction of intellectualized ATM includes intelligent ATM data processing, intelligent
decision-making, air traffic control speech recognition and air traffic control robot. The intelligent ATM data processing involves vari-
ous kinds of ATM data acquisition, processing, transmission, interaction and intelligent mining. Intelligent decision-making focuses
on intelligent conflict management, intelligent air traffic flow management, intelligent planning and management, intelligent AMAN
and DMAN, intelligent airport operation, etc. In view of the important role of ground-to-air communication in air traffic control, the
intelligent simulation pilot and air traffic control safety monitoring based on automatic speech recognition should be studied. The in-
tellectualized ATM system has the capabilities of air traffic control perception, planning, reasoning and action based on artificial intel-
ligence. Thus, the overall framework and key technologies provide the theoretical basis and technical support for the development of
intellectualized ATM system.
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Fig. 1 Architecture of intellectualized air traffic management
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