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The overall objective of this work is to develop a method for 

integrating cabin safety requirements into aircraft interior design

Thus the following specific objectives have been identified:

1. Map the cabin safety requirements;

2. Develop the Design for Cabin Safety (DF_CS) method;

3. Apply the DF_CS method in real cases and discuss the results;
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ERGONOMICS
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INTERIOR REQUIREMENTS

CABIN SAFETY ORIGIN
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DESIGN FOR 

EXCELENCE 

DFX 

Design for X is applicable in different areas of the product development: 
Ex: Design for Manufacturing (DFM), Assembly (DFA), Automation (DFAut) etc. 

DFX methods integrates the requirements of area X
into the conceptual design phase of the product 

DF_CS is associated with Survivability

Χ = x + bility

<x=design (with affordance)> and <bility=survivability> 

thus <design for *survivability>

*that represents the main objective of Cabin Safety 
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STEPS OF DF_CS
CONSTITUTIVE STEPS OF 
THE DF_CS METHOD 
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Step 1

Step 2

Step 3

Identification Phase

Translation Phase

Evaluation & Implementation 
Phase
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Identification and 

Parameterization of the 

Components with Requirements

Standard 
Configuration

Parameterized 

components and 
integration

Safety Thresholds Definition

Defined Safety 
Thresholds

Parameterized 

components and 
integration

Safety AspectsSafety Aspects

Safety Configuration

Definition

SAFETY
ConfigurationDefined Safety 

Thresholds



SAFETY DEFINITION
SEMANTIC TRANSLATOR

CRASHWORTHINESS TO 
DESIGN REQUIREMENTS

AIRWORTHINESS 
REQUIREMENT

DESIGN REQUIREMENT

TRANSLATOR

<readily accessible> <you may not move any other 

item to get access to the 

emergency equipment>

For example considering requirement applicable for Safety 
Equipment §25.1411:

A guide to “operate” this semantic 
translator engine are the follow 
questions: 

What do you mean by <SafeTD>?;

Why the <SafeTD> is needed?;

What are the goals of <SafeTD>?

How to achieve <SafeTD>? 

<readily accessible>

<readily accessible>

<readily accessible>

<readily accessible>
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TEST CASE: OVERWING EXIT MARKING EFFECTIVENESS TEST
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wing

lights

exit 

marking

Test Conditions

Dark ambient condition with the airplane interior and 
exterior emergency lighting powered on. 

Group Size

13 volunteers

Pass Fail Criteria

For a group of 13 volunteers, no more than 2 failures is 
acceptable (85%).

Test Procedure
Hi! Please, pay attention and strictly follow the instructions, 

signals and markings to reach the ground.

Are you ready? 1, 2, 3, Go!”

Age (years)
below 

50

50 and 

above
Total

Male 4 3 7

Female 4 2 6

Total 8 5 13



OWE ORIGINAL DESIGN prior DF_CS

METHOD APPLICATION – TEST CASE:

OVERWING EXIT MARKING EFFECTIVENESS TEST
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wing

lights

exit 

marking

OWE REDESIGN after use DF_CS

Lighting Beam redesign
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CONFIGURATION COMPONENTS:
� Overwing exit marking
� External illumination

Components aspects related with factors 
influencing survival:

� Configuration
� Procedure
� Environment
� Behavior
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The results achieved demonstrate the feasibility of the DF_CS method satisfying the proposal of this 
work to be able to deal with cabin safety requirements and through an appropriate analysis to 
incorporate in the design solutions (considering the airworthiness requirements, human factors 
requirements and the affordance concept);

DF_CS brings the benefit to deeply analyze a complex system or range of variables, attributing to 
each variables a specific value related with specific X technology (for DF_CS is Survivability) and 
contributing with the method user with the decision process to select the most adherent solution 
with the X technology;

The method demonstrated its practicality and simplicity of use in the interior engineering. 
Daily interior engineering analyze airworthiness requirements that certain project needs to fulfill 
and go to a blank sheet to draw a solution that comply with this / these requirements – DF_CS will 
contribute with the designer  to be adherent to cabin safety requirements in the design phase 
definition.
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FUTURE RESEARCH PROPOSALS

� Integration of the DF_CS method with other tools: for example -> include “eyes 
track system” that is being use as an appropriate tool for user experience 
diagnostic. 

� Improvement of the proposed method with proper document templates that 
formalize the deliveries of each step.

� Detailing and cataloguing of the semantic translator – safety guideline 
(airworthiness requirement to design requirement) based in lessons learned 
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