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The Fast Parsing and Generating Method of Airborne Navigation
Database Based on Relation Model

Li Li

(Key Laboratory of Science and Technology on Avionics Integration Technologies, China National

Aeronautical Radio Electronics Research Institute, Shanghai 200233, China)

Abstract: Navigation database can be used for navigation calculation and automatic tuning management of navi-
gation platform, etc. It is the necessary data sources for {light management system. In order to effectively im-
prove the efficiency of the using, updating and maintaining of the airborne navigation database, greatly reduce
the workload of the relevant staff, the fast parsing and generating method of airborne navigation database based
on relation model is proposed. Modeling a large number of data objects contained in the ARINC424 protocol to
define logical relationships and constrains between objects in the protocol, and optimizing the data structure, es-
tablishing a cross-reference relationship between the data through the intermediate relationship table, thereby
fast parsing and generating of the database is realizing. The effectiveness of the method is verified by test. The
test results show that the method can effectively improve the efficiency of data query, reduce the time consump-
tion of data parsing and generating. and make the database performance better.
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Fig. 5 Data classification display
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Table 1 Test results of analysis and generation of

airborne navigation database

e 4 ATy A 6 R AR
3 P 25
‘ i/ AT L AET I3 L FERT
10 44" 127"
ARINC424 50 1'29" 4'12"
150 445" 17'34"
10 35" 1'04"
Access 50 1'38" 3'56"
150 4'05" 12'13"

MFE 1 AT LU AR SO 5T 50 R
HIL 288 U0 8000 P PR3k it A A BT R DR T A A AL
60 A0 A JRORIL S AT B 2 24 S T R S R Al
IR E] 10 T A7 I RS T AERS AR AE 1 min N5
RVl - 68 4 BRI B B9 E T A7 B S L TS AR B O
FE IR B8] P2 1 £E 2 4 min, 55 5R IR G R AL 7 %
AR L S B A 25 R A A7 2 P RE P 3

4 # 8

(1) ARSCHY 7 B8 SC T R BUs X 4 2 1] 1
R OC R ML RE R I3l v |] OC R R A
il Z 18] 19 52 5 G &R AT R & 1 4% 2R B 30
114 1) R BT 803 DT A 0 R I A7 B D T A

(2) P Access B4l FEAE Jy v 1) $icdis 122, 4
ST AN TRV 50 ) R 2 T RO R A, S R e
A& A5 A0 B AR R, D DR TR B A BT A, DA T
2 R4 BRI FEL S 0T B8 S T O AT BN S R R
HURHT AR A ST R R IIA SCHR R TG
FOBERY (4 AL 3T A0S A D S AT A T R AL

PEREDL 5 .

5% ik

[1] JEER. SAEHEERLER TIEL] RSk 5S8R,
1994(5): 11-13.

Fan Guoliang. Navigation database and its management[ ] ].
Civil Aviation Economy and Technology, 1994(5). 11-13.
(in Chinese)

[2] WJaoc, whAde, RICHE. 3+ XML G5 AR R ) 3

A A B PE R [T, s TR R, 2013, 4(1):
97-105.
Pan Qiyuan, Han Zhonghua, Song Wenping. A universal
aerodynamic database technique for airfoils baosed on XML
data format and surrogate modeling[ J]. Advances in Aero-
nautical Science and Engineering, 2013, 4(1).: 97-105. (in
Chinese)

[3] Ekm&, HFEM, BWRR. I8 RS0 EE R BE 4 N
FHEARBIFEL]. iz TRIERE, 2014, 5(1): 116-123.
Qian Xiangnong, Yang Fenghui, Yan Liangmin. Study on
the airborne performance database application of the {light
management system[ ] ]. Advances in Aeronautical Science
and Engineering, 2014, 5(1): 116-123. (in Chinese)

[4] AEEC. Navigation system data base; ARINC specification
424-21[S]. US: SAE ITC. 2016.

[5] ¥, kad H— RSB ERED] B 570.
2014, 14(1): 139-143.

Huang Jin, Zhang Jingwei. A new standard of navigation
database[ J]. Science Technology and Industry, 2014, 14
(1): 139-143. (in Chinese)

[6] Albert A Herndon. Flight management computer (FMC)
navigation database capacity[ C] // Integrated Communica-
tions Navigation and Surveillance (ICNS) Conference. [ S.
. ]: IEEE, 2012: 11-17.

L7] XU, BigRH, BRAE. DL S AUECE ) R JRLT ] B BRAT
25, 2010(4) : 68-70.



872 o 25 TR kR 10 %
Liu Yan, Gu Chunyan, Qiu Kai. Developing airborne navi- cedure in the navigation database[J]. Journal of Civil Avia-
gation database[ J ]. International Aviation, 2010 (4): 68- tion Flight University of China, 2003, 14(4) . 33-34,38. (in
70. (in Chinese) Chinese)

[8] Br&H. CIEHALESETHEYWSMOIT LSRR (131 E%, W, s, RS US4 E A B0 o8 5 A B
(7). PHEEMCIT#BE R, 2010, 21(3): 14-18. FElJ]. =Pl i, 2009(5); 23-26.

Chen Zhiyong. History and development of flight manage- Wang Jun, Yang Hui, Jiang Zhifeng. Studies on domestic
ment system and performance-based navigation[J]. Journal data update technology for civil aviation database[]J]. Air
of Civil Aviation Flight University of China, 2010, 21(3): Traffic Management, 2009(5): 23-26. (in Chinese)

14-18. (in Chinese) (141 MR, FRIEE, Z2UbU . &5, AT BEIAR A R 48 AR

[9] e, W&, PO, % Aia BUR VLRGP R H PR A LT] H AR F IR LS BO, 2010, 40(3):
LERIC/ B m P E M F 2 FFEROE . MA. TE 863-867.
fias 24, 2012. Yang Chifu, Zheng Shutao, Jiang Hongzhou, et al. Con-
Liu Yan, Gu Chunyan, Xu Minghui, et al. Application of struction of navigation database for the systems of flight
airborne data in airborne system[ C]// The Fifth Youth Sci- simulator prototype[ J]. Journal of Jilin University ( Engi-
ence and Technology Forum of Aviation Society of China. neering and Technology Edition), 2010, 40(3) . 863-867.
Nanchang: Chinese Society of Aeronautics and Astronau- (in Chinese)
tics, 2012. (in Chinese) (160 mhAkEt, Xy, T4 08 — i 38 A X a9 HL A 0 200 1%

[10]  #%e. SAUECHE e g i i 18] Ak 7 ¥ 18 18 25 HL 3% 1 L FF 52 WRABARBIFEL) ] Ma B FHOR, 2014, 45(3): 12-
[J0. Rz, 2018, 2(6): 60-62. 16,32.

Yang Sai. The application research of navigation database Ye Linzan, Liu Chang. Research on format technology of
simplified method in Pudong airport[J]. Journal of Civil A- airborne navigation database based on pipe-filter model[]].
viation, 2018, 2(6): 60-62. (in Chinese) Avionics Technology, 2014, 45(3): 12-16,32. (in Chinese)

(117 A, ARINCA24 23 DR P 2 1 i A7 5 B 18 D[], =2
A A EL, 2010(8) : 50-53. EEHG .

Song Ke. ARINC424 terminal area procedure data analyzing 2= 7(1990—), B LB, TR, FERR . KiTaE
and path drawing[ J]. Air Traffic Management, 2010(8) R S5TF R WL SRR TS 5T %
50-53. (in Chinese)

[12] Ahide. SAUESUEE PR E R el ] PER

WL RATEEBE2E R . 2003, 14(4): 33-34,38.

Du Haibo. Modification of the non-precision approach pro-

(445 . 5 F%)





