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1. SCOPE:

A recommended pilot-system integration (i.e., crew interface and system integration) approach for
concept development is described in Figure 1. The approach emphasizes the fundamental need
for a top-down design methodology with particular focus on clear operational performance
requirements and functional integration. While this document is primarily aimed at aircraft systems
design and integration, the methodology is applicable to a wide range of design and integration
situations. It is derived from well established human factors engineering design principles.

1.1 Purpose:

This document provides a concept development guide to the human engineering specialist and
the aircraft systems designer for pilot-system integration that will enhance safety, productivity,
and cost-effectiveness. It addresses the resulting processes of system development including
aspects of interface design and automation philosophy.

2. REFERENCES

2.1 Applicable Documents:
The following publications form a part of this specification to the extent specified herein. The
issue of publications in existence at the time of approval of this shall apply. In the event of
conflict between the text of this document and references cited herein, the text of this document

takes precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.
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2.1.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale, PA
15096-0001.

ARP4107 Aerospace Glossary for Human Factors Engineers
ARP4155 Human Interface Design Methodology for Integrated Display Symbology

2.1.2 U.S. Government Publications: Available from DODSSP, Subscription Services Desk, Building
4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.

MiL-H-46855 Human Engineering Requirements for Military Systems, Equipment and Facilities
2.2 Definitions:
This section contains definitions of terms used in this document:

CONCEPT DEVELOPMENT: This term is used to differentiate development of a system concept
from that of a system detailed design. Concept development may include many elements of
design but the products of this activity are crew interface, system functions, and human factors
engineering requirements for the system.

HUMAN FACTORS ENGINEERING PROCESS: This process encompasses a number of
activities that will ensure development, verification, and application of all human factors
requirements to enhance overall system performance and integration.

3. BACKGROUND:

In the past, human factors engineering analysis has been mostly accomplished on a case-by-case
basis, in a somewhat unstructured manner. This has led to three main problems:

a. Inconsistencies in the design process itself
b. Untimely application of human engineering principles
c. Lack of systems integration

A structured human factors engineering process is an approach to solve the above problems. It
takes the mystery out of the design process and helps reduce cost, schedule, and certification
risks. Establishment of a more disciplined design and integration methodology will improve the
quality of the design recommendations.

It is important to note that this process does not occur in isolation. Many of the steps outlined
below are accomplished in close coordination with other design groups. While the process is
described in a linear manner, some components, such as the analyses of procedures, workload,
and ergonomics may be conducted in parallel. Also, at any point it may be appropriate to “loop
back" to a previous step to resolve problems that arise.
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3. (Continued):

Furthermore, it is recognized that all process steps described in this document may not be
necessary, depending on the level of change in a current system design or the requirements that
drive the change. The ability to tailor the design process helps reduce the cost of system
development, while still ensuring that an optimal design is achieved through adherence to the
applicable steps in the total process.

This document is offered as a first step in expanding the understanding of all who design, integrate,
regulate, or specify designs for flight decks and by those who use them. The quality and utility of
future versions of this document will benefit from feedback of your comments, insights, and
criticisms to the SAE G-10 Committee.

The objectives of the pilot-system integration process are:

a. Facilitate the matching of pilot skills to tasks required to operate the equipment in its
environment

b. Identify and sequence the human factors engineering tasks for each new and revised design
c. Ensure consistency in human factors engineering processes and their outputs

d. Facilitate customer involvement by providing customers with information on the nature of the
human factors engineering tasks, their processes, output, and expertise

4. DESIGN METHODOLOGY:

The methodological steps shown in Figure 1 are explained in the sections which foliow. The
reasons for conducting each step in the process is presented along with the objectives behind the
step. This is followed by a brief product description.

4.1 Conduct Problem and Opportunity Assessment:

4.1.1 Background: The general tendency during the design of a new system is to identify potential
design solutions too early in the process. This tendency is frequently combined with only a
limited understanding of what problem the design is supposed to solve.

4.1.2 Goal: This step asks the designer to develop a clear understanding of what the planned design
is supposed to accomplish. At least two cases are possible.

In the first case analyses of accident and incident data point out specific operational problems
which require a design solution. In this case a detailed in-depth analysis of accident and/or
incident data conducted in cooperation with the operational community is required. The primary
objective of this analysis is to identify the root-causes of observed problem areas.
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