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Study on Mapping Transformation from Geometric Aviation Data to Relational Database
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Abstract

The aeronautical data exchange model based on GML is the foundation of future aeronautical information management.

Aeronautical information service system currently used is mainly based on the relational model database. On the transitional

stage,the expression of aeronautical information data with GML standard geometric characteristics in the relational database must

be considered. The structural characteristics of geometric aeronautical data in the aeronautical information exchange model and the

differences among geometric data representations in a relational database are analyzed. The feasibility of mapping between the two

types of data is indicated. And then a mapping scheme of geometric aviation data to a relational database is proposed,and available

technologies such as Ling to XML are used to verify the feasibility of the mapping scheme.

Keywords

U A e S AT S 1 R I 55 7 A T DA R s A 2R
15 BA%E IR . PR AT 4 20 3300 fii 25 1 4R 32 e
F A ATIXM ( Aeronautical Information Exchange Mode) 2 fit
T 5 2% S R T 14 TR BN A R R g By oK
R AR RS 25 1 R Y SR A . A S B TP O B L
AT FEAE A BCHE 5 L AN AL 3 B v B AR BRI . R
ST R B W S =S K 0 LA R, N ATXIMS. 1 T 46 7R
AIXM ) JL ] 55 1E 8098 ¥ i GML (Geography Markup
Language) 1A EEA AT AL B IR A= o 10 AT A9 A0 = 15 41 Ik 55
F G0 R B PR DL O Z B0 R O TR e DA 2 A R IR 55
ATS [ B A 2 0 10 3 AIM o JE R B B T B LR
GML JUfa] 5 4 1 0 25 8 98 34 47 5 2% B 509 45 0 10 5% 46t
AIXM 4T XML i & HAfE A SMIE T £ 24T T XML i
T A B 5 OR [R) 28 R AR S 2 In) R AT R 4 00 Oy i SR
BT T A LA 28 BURCHE 19 5% 4 07 10 5 B RO i — 2B i
5. AMEET XML & AT 5 40 B 28 B 5 40 00 J7 1%
T T AR T GML L 28 1% 41 58 4 4 AL 1 U] $ 30 454
I 5 BUA 56 Z 8O 1 23 8] B Ak 2007 1 R AT L AR HE T 4R
T — ik TUART 2K L 2 B8 4 R AT OC 2R A B HiR 4 1) e 4 14 07

AIXM,GML,Relational database,Spatial data, XML

5 IF R AT B AR X% 5 8 AT T Bk
1 MEERTREB R LA LEHESEY

AIXM J2 [ i B0 240 27 4 Bk HE T 09 i 25 B4R 38 e s
B ) 2R B ] DA ST R LR T 2048 BRI 43 R i 2 A IR
% T RO . R T EL A R R R R s B
(AICM) 5 i 25 15 B g B A (ATXMD L Hih ATCM 4 & 5
FF UML B 5 - 38 2o M A48 A0 0k 3 B s B8 S0 iRy @
PEFIAE Z AR, R AICM X% W EmE X, s
AR AIXM FIH XML 3 5 2B A itz 2R 5L
Fik IS TR T LU N O B 7E % K E B RGP
A, TR 2 2R B A LT 5 i 5k M R A
ATXM5. 1 JRAS T 46 2 T GML i # #, GML @~ 75 W3C
BT Internet AR UE R EEAE T L 5 FAE Internet B DIFEEE Y
R FARMBIE RS,

T AS SE AR i ATXM 20495 25 4 vh (1) Feature 70 R #
N A2 GML BRIYR A, 1 S 2s SE 4R AIXM XML
Schema &5 H &N, DA ASE R 46 Sy XML il 28 SC 0K 28
A~ Feature JUZE BN INEL A M — 45 78 P MO AR IR AT gml. id, %45

FEA T H - RATE ARG E A E R4 (0251812) 5 o m A% B 2E M L IR L 4 (E2019035)

This work was supported by the Civil Aviation Technology Innovation and Education Training Fund (0251812) and Central College Education and

Teaching Reform Special Fund (E2019035).
G VEH  #UK (Ixrzg@163. com)



W AE LA S 2 B 5 G AR R BSR4 5

571

WAFICA GML, [Rl i 3% T i A i 25 920488 B A7 Bl ) 22 4k
AR E P, B A= AR Y Feature A T B [6] J& 4
TimeSlices, Jf: Bt 25 52 0K (9 H 4% J& M #F & X 7E ot 7] g 1
TimeSlices B4 & 2T » L3RR 76 45 12 W 8] 8 8] N 5 — fi 2=
ERAAMIRE.

Baitributes

_
he attribute gml:id supports

|

|

|

|

|

|
provision of a handle for the :
XML element representing a |
GML Object, Its use is :
mandatory for all GML Objects. |
It is of XML type ID, so is |
constrained to be unique in the :
|

|

|

|

|

|

|

|

|

|

|

|

|

XML document within which it
oceurs.

A defined rectangular are a
on a land aerodrome/heliport
prepared for the landing and
take-off of aircraft.

Note: this includes the
concept of Final Approach
and Take-Off Area (FATO)
for helicopters.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
R....m.@ !
|
|
|
|
|
|
|
|
| | aixm:timeSlice [}
N
| N
|
|

1 AIXM XML Schema 4t 4
Fig.1 AIXM XML Schema structure
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Fig.4 Process of mapping scheme
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<message:hasMember>
<aixm:RunwayElement gml:id="9R-27L RE0">
<gml:identifier>9R-27L REO</gml:identifier>
<aixm:timeSlice>
<aixm:RunwayElementTimeSlice gml:id="9R-27L TS0">
<gml:validTime>
<gml:TimePeriod gml:id="9R-27L TSP0">
<gml:beginPosition>2018-03-23T14:00:00</gml:beginPosition>
<gml:endPosition indeterminatePosition="unknown"/>
</gml:TimePeriod>
</gml:validTime>
<aixm:extent>
<aixm:ElevatedSurface srsName="urn:ogc:def:crs:EPSG::4269" gml:id="b9826ec1">
<gml:patches>
<gml:PolygonPatch>
<gml:exterior>
<gml:LinearRing>
<gml:posList>41.9688085725254 -87.9210282558244 41.9688078811297
</gml:posList>
</gml:LinearRing>
</gml:exterior>
</gml:PolygonPatch>
</gml:patches>
<aixm:elevation uom="FT">756.965940184319</aixm:elevation>
</aixm:ElevatedSurface>
</aixm:extent>
</aixm:RunwayElementTimeSlice>
</aixm:timeSlice>
</aixm:RunwayElement>
</message:hasMember>
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Fig. 5 Core code for AIXM Runway. xml data transformation
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Fig. 6  Visual simulation usingdifferent Data Types
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