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Source to Database – General Aspects（1）Source to Database – General Aspects（1）

• Sources to navigation data and related elements are widespread
throughout a wealth of documents, published at different times in
different formats and different languages. Even within one country
different authorities and providers may publish informationdifferent authorities and providers may publish information

• Some sources are not public (military, domestic AIPs)

• PBN requires precise and reliable data. Contrary to conventional
procedures, the data houses are not allowed to calculate coordinates for
fixes or runway thresholds for RNP or RNP AR approach procedurefixes or runway thresholds for RNP or RNP AR approach procedure.
State-provided threshold coordinates are required to ensure
required integrity levels for PBN compliant operation!

• Timeliness of publication is extremely critical to onboard Navigation
Databases due to the production lead time of nearly 28 days (ICAO
Annex 15 Rules)
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数据库来源—概况（1）数据库来源—概况（1）

• 导航数据的来源和相关元素，大量散布在以不同形式和语言、各时间发布
的文件中。甚至在同一国家，也可以由不同机构和不同供应者发布信息。

• 有些来源是不公开的（军事，本国AIP）

• PBN需要精确和可靠的数据。相比传统程序，数据仓库不允许计算定位点需要精确和可靠的数据 相比传统程序，数据仓库不允许计算定位点
、RNP APCH或RNP AR进近程序的跑道入口的坐标。由国家提供的入口
坐标，必须保证PBN运行的完好性等级。

• 公布信息的时效性对机载导航数据库非常关键，因为制作交付周期约为28
天（ICAO附件15规定）。
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Source to Database – General Aspects（2）Source to Database General Aspects（2）

• AIP

• AMDT / SUP

• AIC

• NOTAM• NOTAM

• Military AIP

• Internet (electronic AIP)
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数据库来源—概况（2）数据库来源 概况（2）

航行资料汇编• 航行资料汇编（AIP）

• 修订/补充（AMDT / SUP）

• 航行资料通告（AIC）

• NOTAM• NOTAM

• 军事AIP

• 因特网(电子AIP)
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Source to Database – General Aspects（3）Source to Database – General Aspects（3）

1 procedure – 5 sources to build it!
Example: ILS/DME approach RWY 16 LSZH

Coding of final and missed approach in LSY FN database:g pp
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数据库来源—概况（3）数据库来源—概况（3）

1 个程序 – 5 个来源构建

举例: ILS/DME 进近 RWY 16 LSZH

LSY FN数据库中最后段和复飞进近的编码数据库中最后段和复飞进近的编码
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Source to Database – General Aspects（4）Source to Database – General Aspects（4）

AD 2.24.10.4: AD 2-10: AD 2-14:                     AD 2-47:                     ENR 4.4:
Procedure Chart Runway data Navaid data Terminal WPT Enroute WPTProcedure Chart Runway data          Navaid data Terminal WPT             Enroute WPT
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数据库来源—概况（4）数据库来源—概况（4）

AD 2.24.10.4: AD 2-10: AD 2-14:                     AD 2-47:                     ENR 4.4:
程序图 跑道数据 导航台数据 终端区航路点 航路航路点程序图 跑道数据 导航台数据 终端区航路点 航路航路点
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Step 1: SourceStep 1: Source
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步骤1：来源步骤1：来源
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Step 2: Data Maintenance ApplicationStep 2: Data Maintenance Application
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步骤2：数据维护应用步骤2：数据维护应用
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Step 3: ARINC 424 FileStep 3: ARINC 424 File
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步骤3：ARINC 424 文件步骤3：ARINC 424 文件
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Step 4: Packed FMS DataStep 4: Packed FMS Data
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步骤4:打包的 FMS 数据步骤4:打包的 FMS 数据
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Step 5: Packed FMS DataStep 5: Packed FMS Data
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步骤5:打包的 FMS 数据步骤5:打包的 FMS 数据
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Step 6: Data loaded in FMSStep 6: Data loaded in FMS
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步骤6:加载数据至FMS步骤6:加载数据至FMS
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Dataflow and reasons for “missing”data

LSY FlightNav
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数据流 丢失 数据的原数据流和“丢失”数据的原因

LSY FlightNav
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航行情报服务

导航数据仓库
FMS数据应用供

应商
终端用

户
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Example 1: LFMN VPT RWYs 22L/RExample 1: LFMN, VPT RWYs 22L/R
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例 1: LFMN机场 VPT 22L/R跑道例 1: LFMN机场, VPT 22L/R跑道
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Example 1: LFMN VPT RWYs 22L/RExample 1: LFMN, VPT RWYs 22L/R

LSY FlightNav

CAA:
A ti l N i ti FMS Data End

LSY FlightNav

Aeronautical
Information

Service

Navigation
Data House

FMS Data 
Applications

Provider

End
Users

Procedure is not codeable due to its nature
Procedure is not included in LSY FN database
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例 1: LFMN机场 VPT 22L/R跑道例 1: LFMN机场, VPT  22L/R跑道

LSY FlightNav

CAA FMS数据应用供 终端用

LSY FlightNav

CAA:
航行情报服务

导航数据仓库
FMS数据应用供

应商
终端用

户

根据其特性程序不可编码

程序不包含在LSY FN数据库中

25.09.2012
Chart 33



Example 2: LPMA NDB 05 Circling approachExample 2: LPMA, NDB 05, Circling approach
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例 2: LPMA机场 05跑道NDB进近 盘旋进近例 2: LPMA机场, 05跑道NDB进近, 盘旋进近
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Example 2: LPMA NDB 05 Circling approachExample 2: LPMA, NDB 05, Circling approach
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例 2: LPMA机场 05跑道NDB进近 盘旋进近例 2: LPMA机场, 05跑道NDB进近, 盘旋进近

LSY Fli htNLSY FlightNavLSY 空中导航

CAA:
航行情报服务

导航数据仓库
FMS数据应用供

应商
终端用

户

按ARINC 424 程序是可编码

移交的DQR排除将盘旋进近 (Q2 = C)
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Example 3: CYVR STAR CANUC2 Route Type 3Example 3: CYVR, STAR CANUC2, Route Type 3
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例 3: CYVR机场 CANUC2 STAR程序 航路类型3例 3: CYVR机场, CANUC2 STAR程序 , 航路类型3
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Example 3: CYVR STAR CANUC2 Route Type 3Example 3: CYVR, STAR CANUC2, Route Type 3
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例 3: CYVR机场 CANUC2 STAR程序 航路类型3例 3: CYVR机场, CANUC2 STAR程序 , 航路类型3
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Example 3: CYVR STAR CANUC2 Route Type 3Example 3: CYVR, STAR CANUC2, Route Type 3

LSY Fli htN

CAA: FMS Data E d

LSY FlightNav

Aeronautical
Information

Service

Navigation
Data House

FMS Data 
Applications

Provider

End
Users

Procedure is codeable per ARINC 424

Procedure is not compatible with all systems and is subject to filtering at the Processor
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例 3: CYVR机场 CANUC2 STAR程序 航路类型3例 3: CYVR机场, CANUC2 STAR程序, 航路类型3

LSY FlightNav

CAA:
航行情报服务

导航数据仓库
FMS数据应用供

应商
终端用

户

按ARINC 424 程序是可编码
LSY 空中导航

程序不是跟所有系统兼容，并且在处理器处受到过滤
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Information flow and Area of Responsibility

LSY FlightNav
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信息流 响应信息流和响应区

LSY FlightNav
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应

25.09.2012 Dataflow from source to pilot.
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ConclusionConclusion

• The ARINC-424 file is an extract of the LSY database fitted to the needs of the 
FMS packer

• The packed FMS database is produced according the design specification of 
the respective FMS Type

• D i h t d t b d t d d t t th i t d d• During each step, data may be adapted or removed to meet the intended 
function

• LSY informs about removal of officially published procedure each cycle with aLSY informs about removal of officially published procedure each cycle with a 
detailed  “Exclusion List”
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结论结论

• ARINC-424文件摘取LSY数据库，并使之适合于FMS打包需求。

• 根据与FMS类型设计规范，来生成打包FMS数据库。

• 在每一步中，可修改或删除数据来满足预期功能。

• 在每个数据库周期中 用详细的“排除列表”形式 LSY通报官方发布程序的改动• 在每个数据库周期中，用详细的“排除列表”形式，LSY通报官方发布程序的改动。

25.09.2012
Chart 47



AgendaAgenda

Source to DatabaseSource to Database

General Aspectsp

Data filtering during production

Identifier of Database Elements – Naming Convention

Magnetic Bearing and Magnetic Variation

25.09.2012
Chart 48



议程议程

数据库来源数据库来源

概况

生成时的数据过滤

数据库元素的标识—命名规则

磁方位和磁差

25.09.2012
Chart 49



Source to Database – Identifier of Database ElementsSource to Database – Identifier of Database Elements

• Each Database Element has an identifier

• Identifier of certain elements are unique worldwide (e.g.
i t ICAO d )airport ICAO code)

• Identifier of other elements must be unique within the same
t /FIR ( t i t N id )country/FIR (e.g. enroute waypoints, Navaids)

• For each database element, the identifier consists of a 
li it d b f h tlimited number of characters:

- SID/STAR: max 6 characters (e.g. GOLF1K)
- APPROACH: max 5 character (e.g. I18, L36R, R08LY)( g )
- Waypoint (Term/Enrt): max. 5 characters (e.g. ALPHA)
- Navaid: max. 4 characters (e.g. KLO, ZUH, R, TIKX)
- Airway: max. 5 characters (e.g. N851, UM113, Z15)
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数据库来源—数据库元素的标识数据库来源—数据库元素的标识

• 每个数据库元素都有一个标识

• 一些元素的标识是全球唯一的(例如 机场ICAO代码)

• 其他元素的标识在同一国家/FIR内，必须是唯一的(例如 航路上的
航路点，导航台)

• 每个数据库元素，标识由有限的字符组成:

SID/STAR 最多6字符(例如 GOLF1K)- SID/STAR: 最多6字符(例如 GOLF1K)
- 进近:最多5字符(例如 I18, L36R, R08LY)
- 航路点 (终端/航路):最多5字符(例如 ALPHA)
- 导航台:最多4字符(例如 KLO, ZUH, R, TIKX)( )
- 航线:最多5字符(例如 N851, UM113, Z15)
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Source to Database – Naming Convention (1)Source to Database – Naming Convention (1)

• To fit into the maximum character limitations, many 
published identifier have to be modified. A naming convention 
has been established to unify the techniques used to establish 
database identifier Nevertheless in certain scenarios ARINCdatabase identifier. Nevertheless, in certain scenarios ARINC 
424 still gives the data houses a degree of freedom to establish 
identifier, especially when no official identifier is published

• The goal is to allow crews to correctly identify a data element 
in a reasonable amount of time and enhance the situational 
awareness

• On the following slides, examples from ARINC 424 are given 
how to establish identifier in common scenarios:
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数据库来源—命名规则(1)数据库来源—命名规则(1)

• 为满足最多字符限制，很多已公布的标识都必须修改。为了将已创
建的数据库标识统一起来，必须建立一套命名规则。但是在一些情
况下，在创建标识时ARINC 424仍然赋予数据仓库一定的自由度 ，
特别是没有官方公布的标识时特别是没有官方公布的标识时。

• 目的是让机组在一定时间内，正确识别数据元素，增强情景意识。

• 在以下幻灯片中，举例说明ARINC 424 中通常如何创建标识符：
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Source to Database – Naming Convention (2)Source to Database – Naming Convention (2)
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数据库来源—命名规则(2)数据库来源—命名规则(2)
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Source to Database – Naming Convention (3)Source to Database – Naming Convention (3)
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数据库来源—命名规则(3)数据库来源—命名规则(3)
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Source to Database – Magnetic Bearing & Magnetic Variation (1)Source to Database – Magnetic Bearing & Magnetic Variation (1)

• RNAV equipment displays directional guidance in terms of magnetic
tracks and bearingstracks and bearings

• ARINC 424 records always include the magnetic variation associated
with fixed pointsp

• There are three types of magnetic variation fields:

- measured Magnetic Variation, used for physical location records,
such as airports

Station Declination sed for VORs hich is the meas red- Station Declination, used for VORs, which is the measured
difference between true north and the 360 radial of the VOR

- Dynamic Magnetic Variation used for RNAV waypoints which isDynamic Magnetic Variation, used for RNAV waypoints, which is
derived from a computer model rather than actual measurement
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数据库来源 – 磁方位和磁差 (1)数据库来源 – 磁方位和磁差 (1)

•按照磁航迹和磁方位，RNAV设备显示方向指引

•ARINC 424记录通常包括与定位点相关的磁差

•有三类变化磁差：有三类变化磁差：

- 测量的磁差，用于物理位置记录，比如机场

- 导航台磁差，用于VOR台，为VOR台的真北和360°径向线之差

- 动态磁差，用于RNAV航路点，来源于计算模型而非实际测量值动 航 点 来 算模 非实际 值
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Source to Database – Magnetic Bearing & Magnetic Variation (2)Source to Database – Magnetic Bearing & Magnetic Variation (2)

- Magnetic Variation on an airport record

- Station Declination on a VHF Navaid

- Dynamic Magnetic Variation on a waypoint record
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数据库来源 – 磁方位和磁差 (2)数据库来源 – 磁方位和磁差 (2)

- 在机场记录中的磁差

- 在VHF导航台的磁差

- 在航路点记录中的动态磁差
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Source to Database – Magnetic Bearing & Magnetic Variation (3)Source to Database – Magnetic Bearing & Magnetic Variation (3)

• Heading and tracks in Path Terminators are all coded with reference to
magnetic northmagnetic north
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数据库来源 – 磁方位和磁差 (3)数据库来源 – 磁方位和磁差 (3)

•航径终结码中的航向和航迹，均参考磁北来编码
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Source to Database – Magnetic Bearing & Magnetic Variation (4)Source to Database – Magnetic Bearing & Magnetic Variation (4)

RNAV Calculation and display of magnetic tracks

• Whenever the path terminator requires the coding of a magnetic track or
bearing, this magnetic track will be displayed on the CDU
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数据库来源 – 磁方位和磁差 (4)数据库来源 – 磁方位和磁差 (4)

RNAV磁航迹计算和显示

•无论航迹终结码是否要求磁航迹或磁方位编码，磁航迹都要在CDU上显示。
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Source to Database – Magnetic Bearing & Magnetic Variation (4)Source to Database – Magnetic Bearing & Magnetic Variation (4)

RNAV Calculation and display of magnetic tracks

• Whenever the path terminator does not require the coding of a
magnetic track or bearing, the RNAV system will calculate the
magnetic track based on the latitude and longitude of waypoints andmagnetic track based on the latitude and longitude of waypoints and
the magnetic variation along the route segment.

• This calculated track may “jump” by 1 degree along relatively shorty j p y g g y
route segments due to rounding and changes in magnetic variation

• The magnetic variation used for such calculations may be derived from
the a points’ associated magnetic ariation in the database or from thethe waypoints’ associated magnetic variation in the database or from the
RNAV System’s internal magnetic variation model (MagVar DB)

• This internal MagVar database is usually updated every 5 yearsThis internal MagVar database is usually updated every 5 years,
including a model to calculate the changes within the next 5 years
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数据库来源 – 磁方位和磁差 (4)数据库来源 – 磁方位和磁差 (4)

RNAV 磁航迹计算和显示

•无论航迹终结码是否要求磁航迹或磁方位编码，RNAV系统都要根据航路点
经纬度和沿杭路段的磁差，计算磁航迹。

•沿相关的短航路段磁差取整和取舍，计算的磁航迹可能会发生1°“跳变”，

•用来自于导航数据库中 或者RNAV系统内置磁差模型（磁差数据库）中与用来自于导航数据库中、或者RNAV系统内置磁差模型（磁差数据库）中与
航路点相关的磁差，来进行磁航迹计算。

•内置磁差数据库，以及计算下5年变化的模型，通常每5年更新一次。内 数据库 算 年 模 常每 年 新 次
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Source to Database – Magnetic Bearing & Magnetic Variation (4)Source to Database – Magnetic Bearing & Magnetic Variation (4)

RNAV Calculation and display of magnetic tracks

• example of coded and FMS self-calculated tracks on B737 CDU

coded coursescoded courses

(see „Cx“ Path 
Terminator)

self-calculated 
by FMS

(see „TF“ Path 
T i t )Terminator)
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数据库来源 – 磁方位和磁差 (4)数据库来源 – 磁方位和磁差 (4)

RNAV 磁航迹计算和显示

•编码实例和在B737 CDU上FMS自身计算的航迹

已编的磁航迹已编的磁航迹

(参看“Cx”航迹

终结码）

FMS自身计算的

结果

（参看“TF”航迹

总结码）总结码）
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Source to Database – Magnetic Bearing & Magnetic Variation (5)Source to Database – Magnetic Bearing & Magnetic Variation (5)

Other Issues related to Magnetic Variation

• to ensure database integrity, a newly established magnetic variation for
an airport must trigger the issuance of completely updated
charts/procedures for the entire airport – often state sources updatescharts/procedures for the entire airport – often state sources updates
the magnetic variation for an airport, but not the SID/STAR/Approach
plates, localizer bearing or runway data, causing uncertainty about
tracks and bearings
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数据库来源 – 磁方位和磁差 (5)数据库来源 – 磁方位和磁差 (5)

与磁差相关的其他问题

•为确保导航数据库的完好性，对一个机场新确定的磁差，将引起航迹和方位

的不确定性变化，必须对整个机场的航图/程序进行更新。通常用国家数据源的不确定性变化，必须对整个机场的航图/程序进行更新。通常用国家数据源

更新一个机场的磁差。
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