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FOREWORD
The information contained in this Aerospace Information Report (AIR) represents line experience with

current flight management system (FMS). It will serve as a database for present and future FMS
design efforts.
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1. SCOPE:

The information contained in this document is based on line experience with current systems. It
should be used as a basis for ongoing research and development including the human tactors
aspects of future flight management systems and their interaction with the ATC environment.

2. APPLICABLE DOCUMENTS:

The following publication forms a part of this specification to the extent specified herein. The latest
issue of SAE publications shall apply. In the event of conflict between the text of this specification
and the reference cited herein, the text of this specification takes precedence. Nothing in this
specification, however, supersedes applicable laws and regulations unless a specific exemption
has been obtained.

ARP4105 Nomenclature and Abbreviations

3. SYSTEM REQUIREMENTS:

3.1 System Architecture:

Single component failure should not result in significant degradation of operational performance.
Physical and functional access to all FMS interfaces should continue to be provided for each pilot.

Alternate capabilities and procedures should be logical and simple. Alternate navigation should
have related guidance via FMS CDU and ND which leads the crew step by step towards the
remaining capabilities.

3.2 System Response Time:

Slow processor speeds cause excessive "heads down" time for the crewmember operating the
unit.

The following time frames are recommended for calculation:

a.

b.

Presentation of pages and acceptance of manually inserted data 0.1 s.
Database search should be accomplished in 2.0 s.

Tactical commands such as airspeed changes, direct to routing, and initiation of open ended
climb or descents should be calculated within 1 s.

Approaching Top of descent and during descent the descent profile should be calculated or
recalculated after a modification within 1 s.

Complex computations such as full route fuel and ETA calculations should be completed
within 5 s.
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3.2 (Continued):

f. The screen should not be blank or have no symbology at all displayed at any time during
normal functioning.

3.3 Databases:
Databases should be standardized with the goal of providing one worldwide database.

3.3.1 Data Accuracy: Database contents should correspond to the equivalent information published
in flight deck documentation, e.g., AIP, maps, performance handbooks, etc.

Since errors can be caused by ground facilities which are not in the location presumed by the
FMS, the tuning logic shall be such that a position anomaly caused by a single NavAid in the
NDB will not be accepted by the FMS for position calculation. The FMS should be capable of
detecting and alerting the pilot to a suspect NavAid.

3.3.2 Error Detection During Loading: There shall be an error detection logic with automatic
safeguards and alerts to guarantee perfect database loading.

3.3.3 Data Verification by Pilot: The flight crew should have clear and precise indications that all data
is valid and complete.

3.3.4 Storage Size: The navigation database should at least contain all necessary data to operate en
route, depart, and approach all airports including alternates and emergency airports which are
associated with a given flight routing.

3.3.5 Database Selection in Flight: Selection of a new Nav Database cycle while in flight should be
inhibited unless all route and predictive data can be retained and the pilot prompted to review
and confirm NDB elements which change as a resuit of the new cycle.

System should advise pilot at initialization if aircraft clock is not in agreement with NDB validity
date.

3.3.6 Selective Database Revision: Incorporation of mid-cycle change data into the Nav Database
should be a long-term goal.

3.4 Ergonomics:

The MCDU keyboard should incorporate keys which have tactile feedback and require a definite
but not excessive pressure.

Consideration should be given to interface devices other than keyboards, e.g., track ball or joy
stick. Any device chosen should be capable of use in darkness, in conditions of turbulence, by
the physically disadvantaged, and should incorporate feedback to ensure positive data entry and
selection.
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3.4 (Continued):

The MCDU should have sufficient size to accommodate the line selector keys in adequate
distance from one another.

Keyboard operation and display viewing should be possible without bending excessively forward.

In addition to access via menus, direct access to pages should be possible. Access should be
easiest for those pages which are used most often. Menu access shall be in logical sequence.
Depth of function within a menu should be inversely proportional to its flight criticality.

3.5 MCDU Display Characteristics:

The MCDU should have color capabilities. Color coding should be consistent with other displays
on the flight deck. Use shouid be made of different type faces (fonts) and weights of line as well
as color in distinguishing data of different characteristics and importance, in accordance with
established human factors rules. Where MCDU data is displayed in more than one location,
display characteristic should be consistent.

3.6 MCDU Page Formats:

Flight plan page formats should include track and distance information for all waypoints included
on the page. Where data related to a flight plan page can extend laterally over a greater width
than the display can accommodate it should be accessed by a line select key. It should be
possible to display the selected flight plan by ATS designations, i.e., airway identifiers and
intersections.

3.6.1 Paging: Each page of data should include a reference number indicating which page it is and
the number of pages in the sequence. When scrolling and paging are implemented the use of
the relevant cursor key should be consistent. The system should enable both line and page
scrolling as well as direct access to certain pages.

3.6.2 Page Deletion/Inhibit: When information on a page has been accepted and may not be altered
(e.g., initialization data) access to display of that page should not be denied. However the fact
that the data may not be altered should be displayed.

3.6.3 Message Recall/Cueing: When FMS messages are overiaid on the MCDU scratch pad, an
indication of the message number and its position in the sequence should be given. It should
be possible to recall all messages and clear them individually. An indication of any uncleared
messages should be given. A message number is not necessary if a message stack page is
available.

3.6.4 Modify and Accept: Modification of flight plan elements should be possible by lateral and
vertical revision at the appropriate line select key. When a flight plan page is modified by
addition of a "next waypoint" or "via airway", it should be possible to view the modification on
both the ND prior to acceptance.
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