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3. INTRODUCTION

3.1 The guidance in this document is primarily aimed at test and evaluating groups that represent the end user, the crew,
for the investigation, and installation of cockpit items/systems/functions in an existing aircraft. This document is not
aimed at the design process of a new system, rather the selection of a suitable one for an existing aircraft.

3.2 The document may be used during the selection and integration of new items or capabilities into an existing aircraft,
considering diverse requirements while ensuring that the aircraft remains operable by the intended crews.

3.3 The successful integration of a new system will depend on engineering and evaluation processes to ensure that the
requirements are captured. The selection of a new system is based on requirements, but it must be shown that the
aircraft will continue to be operated safely, efficiently, and in accordance with certification once the new system is
included into an existing cockpit. In general terms, the evaluating team should consider the following steps:

e Understand the sysfem requirements.

e Define how to meef the system requirements.
¢ Define the constraints.

e Consider candidate| solutions.

¢ Investigate candidate solutions.

e Select optimum solition.

o Verify and validate pelected solution.

4. SYSTEM REQUIREMENTS

4.1 The new system fequirement should be clearly and succinctly stated, and it should serve as the title of the report.
4.2 Need for Change
The need for change will normally drive the-project; this should be understood by the evaluators.
4.3 Concept of Operations

The concept of operatidns for the upgrade must be defined within the existing aircraft utilization enyelope.

4.4  Aircraft Limitations

The integration of a new sysiem may lead 10 changes In the operational Tmits of the aircraft, even with minor changes to
the aircraft itself. These further effects must be investigated at an early stage.

4.5 Change Management

The requirements and assumptions of existing systems should be well documented and analyzed prior to the addition of
any new system. The requirements and assumptions of the new system should be similarly documented and tracked. If any
of the assumptions in design change, these must be assessed to ensure that there are no interaction problems or
unexpected problems with existing systems, the flight crew, or the environment.
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5. DETAILED DEFINITION

The detailed definition of the new system will serve as an outline for the later investigation. The definition will change with
each new system requirement and the lists below are not exhaustive. Some guidance is given under the following headings:

e Constraints

Flight Phases

Human Factors

System Performance

Physical Installation

5.1 Constraints

The constraints impose
should understand thes

5.2 Physical Installati
This refers to the locat
systems in several plac
of crew, and concept of

5.3 The evaluation te
good understand

5.4 Points that could

Redundancy or NorL-NormaI Modes

Space, weight, wiring/cabling, structural considerations.

e constraints for the system integration in order that the investigation is effi
o

on of where the new system will be placed. A modern cockpit may allow
es, but optimal solutions must be identified within the context of the existing

operations.

am represents the end user, and this\should be the mindset during the inv
ng of the future operating crews’ kiowledge, skills, and attitude is essential

be considered in the detailed définition are as follows (the list is not exhaus
with existing systemsin a non-pressurized, and pressurized aircraft.

nal view or internal,view of other systems/instruments by one or all crew m

sting aifcraft architecture, such as databus or other related systems.

pats ‘or one seat only, input, and/or feedback.

l upon the selection of a new item are dealt with by engineering and project npanagers. The evaluator

ient.

nstallation of additional
cockpit layout, number

pstigation of systems. A
for this phase.

ive):

bmbers.

a. Physical interaction
b. Obstruction of exte
C.

d. Connection with ex
e. Access from both s
f.

g. Multi-element consi
h.

i.

j-  Cooling.

k.

Operability with one crew member temporarily absent from the flightdeck.

derations or the dispersed installation of the system modules.

Lighting requirements, effects of sunlight, and day/night modes.

Power source and alternate power sources, if applicable.

Accessibility for installation and maintenance.
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5.5 Flight Phase

To aid in the choice of location for the system, the concept of operations should identify the flight phases during which it will
be used. This will greatly influence the human factors definition as well. A clear understanding of the system’s use during
flight phases may influence the limitations imposed on the crew’s use of the system at various stages of the flight. There
may be a requirement to inhibit output or interaction with the new system during some flight phases in order to avoid crew

distraction.

5.6 Human Factors (HF)

5.6.1  The human cognition, human performance, and human-machine interface (HMI) with systems is a vast subject and
expert advice should be sought from HF and human performance specialists at an early stage in the project. SAE
International has published technical papers on HF. These may be found on www.sae.org.

5.6.2 The definition g
appropriately o

5.6.3 The HF definiti
knowledge, skil
specific tasks W

5.6.4 This document

berated by the crew, with specific training or without.

s, and attitude will all play a role in this definition. A small group of highly s
ill have different HF considerations when compared to a global/population

does not serve as a complete guide to the HF definition/However, examp

for the definitiop of the HF/HMI are as follows:

a. Which of the main ¢
b. Workload impact: w
c. Task distribution: w|

d. Changes to existing

rew tasks is involved: aviate, navigate, communicate?
hat is the change from current workload levels?
ho completes which tasks, when, and how?

checklists.

e. What is the proposgd level of automation andimahual control?

f.  Multi-tasking: do ot
g. HMI, including lang
h. Viewability by one ¢

i. Human cognition: ¢

ner tasks need to be performed at the same time?
Llage, input commands and feedback, tactile, audio, visual.
r several operators, linked to flight phase.

an thé/system and its functions be understood by the expected user populal

j- Crew alerting: doe

e HF TequirementsTsKey toensuring thata systemmwhich meetsatechnical need can also be

ecialist crews operating
f airline pilots.

bn will be influenced by the expected population of the final user. For exar%ple, cultural, language,

es of areas to consider

tion?

the crew need to be alerted hy the Qnynm? If SQ, how?

k. CRM and crew communication: what are the changes from the current operation?

I.  System mode awareness and alerts feedback: in normal, standby, off, non-normal, limited modes?

m. Training required to operate the new system fully.

n. Likelihood and consequence of human errors.
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