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Abstract

Th�s research project focused on the development of an appropr�ate �nter�or des�gn 

proposal for the Hulme F1 supercar.  The Hulme F1 supercar, or�g�nally des�gned by 

Hulme Supercars Ltd, draws exter�or des�gn references from contemporary Formula 

One Grand Pr�x race cars.  In add�t�on, the Hulme F1 supercar �ntegrated v�sual de-

s�gn cues express�ng luxury, h�gh-performance and exot�cness.  The ex�st�ng des�gn 

establ�shed the package, w�ndow open�ngs, bas�c controls and door arch�tecture for 

th�s study.

Based on th�s mater�al, the �nter�or study focused on an overall aesthet�c and �ts 

�ntegrat�on w�th ergonom�c, techn�cal and funct�onal requ�rements.  The conceptual 

nature of th�s project allowed for the �nclus�on of speculat�ve and exper�mental de-

s�gn proposals that were not constra�ned by local contemporary manufactur�ng and 

econom�c �ssues.  Consequently, the project based �tself on a technolog�cal forecast 

of five to ten years.

Research first explored and defined several key des�gn mot�fs central to the Hulme 

F1 supercar.  Th�s �nvolved stud�es �nto supercars, luxury, h�gh-performance, exot-

�cness, contemporary Formula One Grand Pr�x rac�ng and the ex�st�ng exter�or form 

language.  The results from th�s research establ�shed �n�t�al themes for development 

of the �nter�or des�gn proposal.

A rev�ew of contemporary theory �n v�sual product commun�cat�on and exper�ence 

was undertaken to �dent�fy an appropr�ate framework for th�s �nvest�gat�on. The 

research of Monö (1997), Norman (2004a) and Warell (2007) was rev�ewed.  Rev�ew 
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focused on two areas; a structure appropr�ate for defin�ng des�gn cr�ter�a and a 

comprehens�ve framework for v�sual analys�s of exemplars to �dent�fy v�sual des�gn 

trends. The V�sual Product Exper�ence (VPE) framework by Warell offered the 

most appropr�ate v�sual framework for th�s �nvest�gat�on.

Us�ng the VPE framework, a v�sual analys�s of contemporary luxury motorcars, 

profess�onal race cars and supercars was undertaken.  Analys�s focused on �n-

ter�or and �nter�or/exter�or related des�gn trends.  F�nd�ngs �llustrated that luxury 

motorcars have s�mple aesthet�c compos�t�ons w�th frequent �nter�or/exter�or form 

element repet�t�on.  Conversely, profess�onal race cars have complex aesthet�c 

compos�t�ons w�th m�n�mal �nter�or/exter�or form element repet�t�on.  Meanwh�le, 

supercar �nter�or aesthet�cs and appear to vary between these two spectrums de-

pend�ng on the�r overall aesthet�c express�on.  To th�s end, the analys�s �llustrated 

the oppos�ng v�sual qual�t�es between luxury and h�gh-performance.

Th�s suggested the �nter�or des�gn proposal requ�red a del�cate balance between 

complex and s�mple aesthet�c elements to obta�n an appropr�ate overall v�sual ex-

press�on.  Consequently, the �nter�or des�gn proposal used a comb�nat�on of flow�ng 

soft surfaces and complex deta�l�ng to express luxury and h�gh-performance.

Research also establ�shed cr�ter�a for the des�gn of �nter�or funct�onal systems 

requ�red w�th�n the �nter�or des�gn proposal.  Inter�or funct�onal systems �ncluded 

control, body-support, d�splay, storage and safety systems.

The development process for the �nter�or des�gn proposal cons�sted of �terat�ve 
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des�gn methods. Th�s �ncluded concept generat�on, concept development and three-

d�mens�onal form stud�es.  Throughout the development process, concepts were 

screened aga�nst des�gn cr�ter�a �n order to further d�rect the �terat�ve process.

Contemporary Formula One race car �llustrated an abundance of v�sual �nsp�rat�on 

for the �nter�or des�gn proposal dur�ng the development process.  Elements such as 

exhaust and aerodynam�c w�ng deta�ls were referenced w�th�n the �nter�or des�gn 

proposal.  The �ntent of th�s was to create v�sual harmony between �nter�or and 

exter�or aesthet�cs. 

Research �nto �ngress and egress found a convent�onally fixed steer�ng un�t �mpeded 

part�c�pants.  As a result, the final des�gn proposed a steer�ng un�t that swung to-

wards the centre of the �nter�or for greater entry/ex�t space.

The �nter�or des�gn proposal was assessed by �nternal and external ‘ des�gn evalua-

t�on’ methods.  Test�ng �nd�cated that the �nter�or des�gn proposal had fulfilled most 

of the exper�ence and performance des�gn cr�ter�a and ach�eved the a�m of th�s 

research.

Overall, th�s �nvest�gat�on des�gned an �nter�or des�gn proposal to compl�ment the 

exter�or des�gn of the Hulme F1 supercar.  The �nter�or des�gn proposal was sup-

ported by v�sual framework developed from th�s research �nvest�gat�on.  In add�-

t�on, the �nvest�gat�on proposed funct�onal and ergonom�c solut�ons to support the 

�nter�or des�gn proposal. 

Keywords:  Supercar, aesthet�cs, �nter�or, v�sual product exper�ence, 

  express�on, des�gn.
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The overall purpose of th�s wr�tten component �s to compl�ment, document and present creat�ve des�gn work undertaken dur�ng th�s study.  Research data �s analysed and 

d�scussed to �nform the des�gn process of �ssues relat�ng to percept�on, funct�onal�ty and ergonom�cs.  Ult�mately, th�s wr�tten component prov�des background support and 

context for the dec�s�ons made dur�ng des�gn work.

Th�s wr�tten component �s structured �nto 13 ma�n sect�ons.  For an overv�ew of th�s wr�tten component, the content of each sect�on �s also outl�ned w�th�n F�gure 001.

Read�ng gu�de

F�gure 001. Read�ng gu�de.

Chapter 1
Th�s sect�on �ntroduces the background of 
th�s study, research a�m, central propos�-
t�on, research quest�ons and object�ves.

Chapter 3
Background research:
Th�s sect�on focuses on g�v�ng context 
to the �nvest�gat�on and development of 
des�gn cr�ter�a to use as a start�ng po�nt 
for des�gn explorat�on.

Chapter 5
Des�gn of research:
The development of an appropr�ate research 
programme for th�s �nvest�gat�on.

Chapter 6
‘Research for des�gn’:
Th�s sect�on focuses on prov�d�ng further 
context for the development of the �nter�or 
des�gn proposal.

Chapter 7
‘Research through des�gn’:
Th�s sect�on employs mult�ple methods to 
�terat�vely develop an �nter�or des�gn proposal 
that responds to the exper�ence and 
performance cr�ter�a.

Chapter 8
‘Des�gn evaluat�on’:
The purpose of th�s sect�on �s to �nternally 
and externally evaluate the �nter�or des�gn 
proposal.

Chapter 9
Conclus�on to the study:
Th�s sect�on d�scusses whether the research 
a�m has been fulfilled and �f the central prop-
os�t�on �s a cred�ble approach for develop�ng 
the �nter�or des�gn proposal.
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Chapter 4
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cr�ter�a.  These cr�ter�a are based on the 
find�ngs from the background research.
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study are outl�ned w�th�n th�s sect�on.
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1.0 Background to the study

The Hulme F1 supercar (F�gure 002) �s des�gned to be an exot�c, luxur�ous and 

h�gh-performance supercar w�th the aesthet�c express�on of a contemporary 

Formula One race car.  Thus far, des�gn development has focused on the exter�or 

aesthet�c and overall package.  Consequently, greater des�gn focus �s now requ�red 

for the �nter�or occupant cab�n.  Th�s represents a cons�derable opportun�ty for 

further development, espec�ally s�nce motorcar �nter�ors are becom�ng an �ncreas-

�ng po�nt of d�fference �n the des�gn of contemporary motorcars (Lew�n, 2003, 

1.1 Research a�m

The a�m of th�s �nvest�gat�on �s to develop an appropr�ate conceptual �nter�or 

des�gn proposal for the Hulme F1 supercar w�th emphas�s on v�sual styl�ng. 

1.2 Central propos�t�on

Th�s �nvest�gat�on �ntends to develop an �nter�or des�gn proposal based on 

exper�ence and performance cr�ter�a.  The exper�ence cr�ter�a are to focus on 

appropr�ate v�sual express�ons for the �nter�or des�gn proposal.  To g�ve these 

exper�ence cr�ter�a context, research w�ll explore the ex�st�ng Hulme F1 supercar 

exter�or aesthet�c and d�scuss �ts �mpl�cat�ons towards the �nter�or des�gn proposal.  

Meanwh�le, the performance cr�ter�a are to focus on bas�c funct�onal and 

ergonom�c �ssues requ�red to support the �nter�or des�gn proposal.  The �nter�or 
F�gure 002.  (Above) Hulme F1 supercar exter�or body - (Below) Hulme F1 supercar package. 

(Supercarsnz, 2006).

p.56).
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des�gn proposal �s to be developed and presented by means of �terat�ve des�gn 

work.

1.3 Research quest�ons 

The follow�ng research quest�ons are the focus of th�s �nvest�gat�on:

 What v�sual aesthet�c �s appropr�ate (and �nappropr�ate) for the �nter�or  

 des�gn proposal?

       What does the exter�or aesthet�c commun�cate or express?

       How should the �nter�or relate aesthet�cally to the exter�or?

       How have other exemplars addressed th�s �ssue?

 What funct�onal and ergonom�c solut�ons are requ�red to support the 

 �nter�or proposal?

1.4 Research object�ves

The follow�ng research object�ves are the focus of th�s �nvest�gat�on:

 

 Develop des�gn cr�ter�a descr�b�ng the des�red exper�ence and 

 performance requ�rements for the �nter�or des�gn proposal.  

 Produce a three-d�mens�onal aesthet�c model of the �nter�or des�gn 

 proposal (1:2 scale) �n response to the des�gn cr�ter�a. 
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2.0 Project scope

Th�s sect�on defines key phys�cal, soc�ocultural and market�ng parameters 

surround�ng the �nvest�gat�on, namely (�n sequent�al order):

 Hulme F1 supercar package

 Hulme F1 supercar �nter�or cab�n d�mens�ons

 Overall door arch�tecture

 Inter�or funct�onal systems

 Technology and mater�al forecast�ng

 The Hulme F1 supercar brand

 Hulme F1 supercar �ntended target market

Hulme F1 supercar package

The Hulme F1 supercar package �s s�m�lar �n configurat�on to many contemporary 

supercars; w�th a m�d-mounted eng�ne, long wheel-base and forward cab�n 

des�gned to accommodate two occupants rang�ng from a 95th percent�le stature 

male to a 5th percent�le stature female (F�gure 003).  

One d�st�nct character�st�c of the Hulme F1 supercar package �s the h�gh (and 

w�de) door s�lls.  H�gh door s�lls prov�de enhanced chass�s r�g�d�ty, tors�on 

res�stance and a�rflow to the rad�ators.  In the �nterest of super�or veh�cle dynam�c 

performance the door s�lls rema�ned unaltered �n des�gn.  

  12
00

95
0

50
0

Butterfly hinge

575

1025

330

Door sill

F�gure 003. (Above) Inter�or cab�n d�mens�ons - (Below) Hulme F1 supercar package. 

Airflow to the radiators
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Hulme F1 �nter�or cab�n d�mens�ons

F�gure 003 �llustrates the overall �nter�or d�mens�ons of the Hulme F1 supercar 

�nter�or cab�n. The follow�ng are the overall major d�mens�ons of the �nter�or:

 

 Overall cab�n length: 1600mm 

 Overall cab�n he�ght: 950mm

 Overall cab�n w�dth: 1860mm (�nclud�ng the w�dth of both door s�lls)

Overall door arch�tecture

The Hulme F1 supercar des�gn �ncorporates butterfly h�nged doors (refer to F�gure 

003).  In add�t�on, the door structure makes �t necessary for the s�de w�ndows to 

lower us�ng a front mounted p�vot�ng mechan�sm (F�gure 004). 

Inter�or funct�onal systems

The �nter�or des�gn proposal must also �ncorporate the follow�ng �nter�or funct�onal 

systems w�th�n the �nter�or cab�n (F�gure 005):

 Control systems (Pr�mary control systems, secondary control systems,  

 �nformat�on d�splay systems, d�rect and �nd�rect v�s�on systems)  

 Body support systems

 Ingress/egress systems

F�gure 004.  Hulme F1 supercar w�ndow open�ngs.
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F�gure 006. (Left) Denny Hulme - (R�ght top) McLaren M6A (1967) - (R�ght bottom) McLaren M14A 
(1970).

F�gure 005.  Inter�or mockups of the Hulme F1 �nter�or cab�n.

 In-car storage systems

 Occupant safety systems (pass�ve and act�ve) 

Technology and mater�al forecast�ng

Technolog�es, mater�als, processes and des�gn for manufacture �ssues are 

cons�dered at the level of techn�cal feas�b�l�ty.  The �nvest�gat�on focuses on the 

use of current or foreseeable (five to ten years) state-of-the-art technolog�es 

and/or mater�als.  

The Hulme F1 supercar brand

The Hulme F1 supercar concept �s des�gned and produced by Hulme Supercars 

Ltd.  Hulme Supercars Ltd �s a relat�vely young company w�th l�ttle brand her�tage 

(establ�shed �n 2003).    

The Hulme F1 supercar (and brand) �s ded�cated to the late Denny Hulme 

(1936-1992) who �s to date New Zealand’s only Formula One World Champ�on 

(1967).  Internat�onally, Denny Hulme �s a well known and reputable motorsport 

personal�ty.  H�s personal�ty and ach�evements prov�de an �mmed�ate level of 

recogn�t�on and author�ty to an otherw�se l�ttle known manufacturer.  
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Hulme F1 supercar target end user

The Hulme F1 supercar has been des�gned for a spec�fic n�che market and end 

user group who may frequently �ndulge �n prem�um or exot�c products such as 

those �llustrated �n F�gure 007.  The follow�ng are typ�cal character�st�cs of the 

target end user:

 Typ�cally male

 Very h�gh d�sposable �ncome

 H�gh cost threshold for purchas�ng goods

 R�sk-taker and thr�ll-seeker

 Apprec�ates and can afford luxur�ous and exclus�ve products

 Constantly seek�ng an express�on of exclus�veness, prest�ge and 

 recogn�t�on through the ownersh�p of luxur�ous and exot�c goods

 Exot�c motorcar collector

 Motor rac�ng enthus�ast

 Apprec�at�on for h�gh-des�gn and exot�c eng�neer�ng

Access to a s�gn�ficant sample of potent�al end users who fulfil th�s profile was 

not poss�ble.  Few people �n the world are affluent enough to afford supercars and 

most are s�tuated outs�de of New Zealand.  As a consequence, end user observa-

t�ons, feedback and test�ng are not a central focus of th�s �nvest�gat�on.  Instead, 

the frame of reference to des�gn for th�s market �s based on relat�ve benchmark�ng 

of products w�th s�m�lar or des�rable character�st�cs. 

F�gure 007.  Luxury and exot�c goods the target end user would use or purchase.
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2.1 In�t�al des�gn cr�ter�a

The follow�ng �s the �n�t�al des�gn cr�ter�a for the �nter�or des�gn proposal:

 The �nter�or must accommodate two occupants rang�ng from a 95th 

 percent�le stature male to a 5th percent�le stature female.

 The �nter�or des�gn proposal must base �tself on the proposed Hulme  

 F1 supercar package, door arch�tecture and funct�onal systems (as 

 ment�oned prev�ously).

The �n�t�al des�gn cr�ter�a for the �nter�or des�gn proposal focused on bas�c 

packag�ng �ssues, w�th no emphas�s on des�red v�sual character�st�cs or styl�ng.  

Therefore, as outl�ned w�th�n the central propos�t�on, a focus of th�s �nvest�gat�on 

�s to develop add�t�onal exper�ence and performance des�gn cr�ter�a for the �nter�or 

des�gn proposal.
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3.0  Background research

Th�s sect�on a�ms to prov�de background context for further research and to 

formulate des�gn cr�ter�a for the �nter�or des�gn proposal.  The follow�ng areas of 

research are explored (�n sequent�al order);

 A general understand�ng of the Hulme F1 supercar mot�fs1

 Contemporary theory on v�sual product commun�cat�on and exper�ence

 V�sual analys�s of motorcar aesthet�c exemplars relevant to th�s study

 Contemporary theory on the des�gn of �nter�or funct�onal systems

F�gure 008 further descr�bes the stages undertaken dur�ng the background

research.  

1. The term “mot�f” �s defined as “A d�st�nct�ve, s�gn�ficant or dom�nant theme or �dea ... �n a compo-
s�t�on or des�gn...” (Oxford, 2002, p.1840).  Consequently, the term mot�f �s used to umbrella central 
themes, �deas or concepts beh�nd the Hulme F1 supercar.

Understand the Hulme F1 supercar mot�fs and 
d�scuss the�r �mpl�cat�ons on the �nter�or des�gn 

proposal

Ident�fy an appropr�ate v�sual framework able 
to spec�fy a range of v�sual des�gn cr�ter�a 

for the �nter�or des�gn proposal.

V�sually analyse aesthet�c exemplars us�ng pre-
v�ously �dent�fied framework. Ident�fy s�gn�ficant 
aesthet�c trends. Use these trends to prov�de 

context and a po�nt of d�scuss�on for the 
generat�on of des�gn cr�ter�a

Ident�fy fundamental funct�onal and ergonom�c 
des�gn cons�derat�ons for the �nter�or des�gn 

proposal

Development of exper�ence and performance 
des�gn cr�ter�a for the �nter�or des�gn proposal

F�gure 008. Background research stages. 

Background Research Stages
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3.1.0 Hulme F1 supercar mot�fs

The Hulme F1 supercar �s des�gned to be an exot�c, luxur�ous and h�gh-perform-

ance supercar w�th strong v�sual references to contemporary Formula One race 

cars.  These central qual�t�es of the Hulme F1 supercar are expressed as des�gn 

mot�fs.  

Th�s sect�on a�ms to establ�sh a general understand�ng of each des�gn mot�f, 

establ�sh the�r s�gn�ficance to the Hulme F1 supercar exter�or des�gn and d�scuss 

the�r �mpl�cat�on of use �n context to the �nter�or des�gn proposal. The follow�ng 

des�gn mot�fs are the focus of th�s analys�s:

 The “Supercar” marque

 Exot�cness

 Luxury

 H�gh-performance

 Contemporary Formula One Grand Pr�x rac�ng 

 Hulme F1 supercar exter�or form language
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F�gure 009.  Contemporary examples of ‘supercars’.

3.1.1 The marque of motorcar; the “Supercar”

S�nce the Hulme F1 �s des�gned as a supercar, understand�ng the supercar mot�f �s 

central to th�s �nvest�gat�on.  Th�s �nvest�gat�on exam�nes a range of contemporary 

supercar defin�t�ons from a var�ety of academ�c and automot�ve sources to ga�n 

�ns�ght �nto the supercar marque.  Examples of these defin�t�ons are as follows:

 “... a h�gh-performance sports car ...” 

 (Oxford, 2002, p.3111).

 Supercars res�de at l�fe’s uppermost edge, the stratosphere �n a rar�fied 

 world of pass�on, measured by beauty, power, performance and wealth...  

 just beyond everyone’s reach. Supercars are sexy and powerful. Super- 

 cars are generally uncomfortable, loud, fast, and v�olent... 

 (Schewartz, 2004).

 ... A supercar has to be v�sually arrest�ng, needs to attract attent�on when 

 stand�ng st�ll, �n a park�ng lot or at the s�de of the road... a true supercar  

 w�ll also catch the eye of those who have l�ttle �nterest �n great feats of  

 motor eng�neer�ng... F�nally, �t should be fast - very fast...” 

 (Dragonmotorcars, 2005).

 

 ... except�onal performance, very h�gh pr�ce, less than four seats, and a  

 genu�nely exot�c des�gn aesthet�c...  Th�s exot�c aesthet�c not only 

Ferrar� Enzo (2002)

Aud� R8 (2006)

Bugatt� Veyron (2006)

Pagan� Zonda F (2005)
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 contr�butes to the defin�t�on of the genre, but the central value that any  

 supercar del�vers to �ts owner, dr�ver and aud�ence... dynam�c proport�ons,  

 express�ve forms, and exuberant deta�l�ng... extremely low he�ght, great  

 w�dth and a far forward cab�n.

 (L�v�ngstone, 2006).

Each defin�t�on (above) offers a d�fferent �nterpretat�on of supercars.  V�sual 

research �nto contemporary supercars �llustrates a d�verse range of �nter�or and 

exter�or v�sual aesthet�cs (refer to F�gure 009).  For example, the �nter�or aesthet�c 

of the Ferrar� Enzo (F�gure 009) appears spartan or ut�l�tar�an, w�th large areas of 

unadorned carbon fibre compos�te and a steer�ng wheel embell�shed w�th var�ous 

controls.  Conversely, the Bugatt� Veyron 16:4 (F�gure 009) �nter�or appears more 

luxur�ous �n express�on, w�th a lav�sh use of leather and r�ch metal accents.

Th�s analys�s suggests that contemporary supercars have var�ous express�ons and 

do not have a ‘gener�c’ v�sual aesthet�c (as�de from overall proport�ons).  Desp�te 

th�s, several recurr�ng character�st�cs were �dent�fied. These character�st�cs are as 

follows:

 An exot�c des�gn aesthet�c w�th dynam�c proport�ons (low he�ght, great  

 w�dth and far forward cab�n).

 H�gh dynam�c performance.

 Use of expens�ve, rare and exclus�ve mater�als.
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Consequently, us�ng these character�st�cs, th�s �nvest�gat�on defined the term 

supercar as; 

“a motorcar w�th an exot�c aesthet�c, dynam�c proport�ons, h�gh dynam�c perform-

ance, �s rare �n the market and very expens�ve”.

Us�ng the defin�t�on above as reference, an �n�t�al analys�s of the Hulme F1 super-

car exter�or (F�gure 010) �llustrated genu�ne supercar character�st�cs (an exot�c 

Formula One style aesthet�c and dynam�c proport�ons).  Th�s was s�gn�ficant for 

two reasons.  F�rstly, the supercar defin�t�on formulated above affirms the exter�or 

aesthet�c of the Hulme F1 supercar.  Secondly, w�th the Hulme F1 supercar exte-

r�or des�gn reflect�ng the character�st�cs of a contemporary supercar,  �t �nd�cated 

that the �nter�or des�gn proposal should adopt s�m�lar supercar character�st�cs to 

ma�nta�n a common overall product archetype.

The proposed supercar defin�t�on does not expl�c�tly descr�be aesthet�c qual�-

t�es assoc�ated w�th th�s class of veh�cle.  The most notable aesthet�c cr�ter�a 

�s ‘exot�cness’.  Th�s ra�sed two �ssues for the �nter�or des�gn proposal.  F�rstly, 

what v�sual level of exot�cness �s appropr�ate for the �nter�or des�gn proposal? And 

secondly, how should the exot�c �nter�or aesthet�c compl�ment the ex�st�ng exter�or 

aesthet�c?  These �ssues requ�re further �nvest�gat�on and explorat�on beg�nn�ng 

w�th an �ntroduct�on to the term ‘exot�c’.

F�gure 010. Hulme F1 supercar.  (Supercarsnz, 2006).
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F�gure 011. Explorat�on �nto the term  ‘exot�cness’.

3.1.2 The defin�t�on of ‘Exot�c’

Exot�cness �s a central qual�ty for supercars and consequently the �nter�or des�gn 

proposal.  The follow�ng defin�t�on was used to establ�sh a general mean�ng for 

exot�c;

 “... str�k�ngly d�fferent, attract�vely unusual; glamorous... now rare...”

 (Oxford, 2002, p.891).

F�gure 011 (top) �llustrates var�ous des�gns wh�ch �mbue exot�c qual�t�es (w�th 

reference to the defin�t�on above).  These des�gns demonstrate d�st�nct use of 

mater�als and ‘unusually attract�ve’ aesthet�cs �n context to the�r env�ronment 

and/or des�gn type.  As a result, the term exot�c �s defined as: 

“unusual, attract�ve and rare, but comprehens�ble w�th�n �ts surround�ng env�ron-

ment and/or des�gn type”  

Th�s defin�t�on supports the exot�c qual�ty of the Hulme F1 supercar exter�or (when 

compared to other supercars) w�th �ts unusually strong reference to contemporary 

Formula One race cars (bottom, F�gure 011).

The defin�t�on of exot�cness does address one �ssue ra�sed earl�er: what ‘level’ of 

exot�cness �s appropr�ate for the �nter�or des�gn proposal?  As stated above, the 

archetype of an exot�c des�gn must rema�n comprehens�ble desp�te hav�ng unusual 

?
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qual�t�es.  For example, the exter�or des�gn of the Hulme F1 supercar �s ‘unusual’ 

but st�ll can be recogn�sed as a motorcar.  Th�s �nd�cates that the �nter�or des�gn 

proposal also requ�res a s�m�lar level of recogn�t�on.  In other words, the �nter�or 

des�gn proposal should �ntegrate unusual qual�t�es, but st�ll needs to be recogn�sed 

as a motorcar �nter�or.

3.1.3 The defin�t�on of ‘Luxury’

The follow�ng are var�ous defin�t�ons and �nterpretat�ons of luxury:

 “... someth�ng des�rable for comfort or enjoyment ... expens�ve ...” 

 (Oxford, 2002, p.1655).  

 “It’s now related more to well-be�ng and �s not s�mply an ornamental fac- 

 tor. We need contemporary alternat�ves or subst�tutes for mater�als such  

 as wood or leather, for example alum�n�um and carbon fibre.” 

 Roberto P�att�, manag�ng d�rector of St�le Bertone’s.  (as c�ted �n 

 Adcock, 2005, pp.16-17)

 “The new luxury �s s�mpl�c�ty, but that won’t work �f the tact�l�ty �s poor 

 bacause of junky mater�al.” 

 Imre Molnar, dean of the College for Creat�ve Stud�es (as c�ted �n 

 Adcock, 2005, p.17).

F�gure 012. Explorat�on �nto the term ‘luxury’.

F�gure 013.  Examples of cha�rs wh�ch express luxury �n d�fferent ways.

Rose

by Masanor� Umeda (1990)

Aeron 

by Herman M�ller (1994)

Lockheed lounge

by Marc Newson (1985)

Th�s exemplar expresses luxury 

through the exot�c use of alumu�n-

�um and obsess�ve hand-craftmen-

sh�p.

Luxury �s expressed through 

an �nv�t�ng curvaceous form 

and comfortable h�gh-qual�ty 

upholstery.

Luxury �s expressed through �nno-

vat�ve des�gn features and mater�als 

wh�ch offer a super�or level of com-

fort and adjustab�l�ty �n compar�son 

to common office cha�rs. 
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Each defin�t�on �llustrates a sl�ghtly d�fferent �nterpretat�on of luxury.  To enr�ch the 

defin�t�on of luxury, F�gure 013 �llustrates three cha�rs.  Each �s v�sually d�st�nct but 

all express ‘luxury’ �n the�r own manner.  The �n�t�al research found no d�st�nct 

or s�ngular concept for luxury (�n a contemporary context).  Therefore, further 

research was requ�red to understand �ts mean�ng �n context to the Hulme F1 su-

percar and th�s �nvest�gat�on.

Further v�sual research focused on the perce�ved value (�n terms of luxury) of 

products w�th�n the�r product groups as �llustrated �n F�gure 014.  Although gener-

al�sed, th�s research d�d �llustrate several key factors for luxury products.  F�rstly, 

unsurpr�s�ngly, h�gh pr�ce commonly appears to be a factor.  Secondly, the qual-

�ty and presentat�on of mater�als also plays a role �n percept�on of luxury. Th�s �s 

best seen �n the mob�le phone category. The most extravagant models (gauged by 

pr�ce) �ntegrate h�gh qual�ty mater�als such as sta�nless steel and leather.  Th�rdly, 

s�ze, scale or we�ght �s often (but not always) a factor �n determ�n�ng the luxur�ous 

value of a product.  Examples such as super yachts or mans�ons clearly dem-

onstrate th�s.  Lastly, h�gh levels of hedon�c value contr�bute towards luxur�ous 

products afford�ng character�st�cs such as des�rab�l�ty and pleasure.

As noted earl�er, comfort �s an assoc�ated qual�ty of luxury.  For an �nd�v�dual to 

feel comfortable they generally must also feel safe or secure.  To further emphas�s 

the �ssue of comfort, stud�es �nto user-product behav�our show that user’s tend 

to favour fam�l�ar des�gns over unfam�l�ar des�gns, for concern of safety and the 

unknown (Hekkert, 2006).  Th�s �nd�cates that luxur�ous products requ�re a level of 

Ma�nstream Luxury Extravagant

F�gure 014.  Cont�nuum of ‘Luxury’.

Inexpens�ve Expens�ve

v
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�ntended fam�l�ar�ty to �mbue a degree of comfort and thus, luxury (�n context to 

the user’s assoc�ated exper�ences and preferences to that product and/or brand).  

It �s �mportant to �llustrate the �mportance of �nterpretat�on and mean�ng �n relat�on 

to fam�l�ar�ty.  To emphas�s th�s, th�s researcher draws on a prev�ous conversat�on 

w�th h�s parents.  In th�s conversat�on, the researcher’s parents were reflect�ng 

on an exper�ence �n the late 1960’s.  At th�s t�me, they had just left the Ch�nese 

prov�nce of Canton to l�ve �n Hong Kong.  After arr�v�ng �n Hong Kong they 

d�st�nctly remembered see�ng a motorcar w�th a strange metall�c fixture on �ts 

bonnet.  Confused by th�s object they approached the motorcar for a closer �n-

spect�on.  Th�s confused them further as the fixture appeared much l�ke a analog 

clock, but w�thout the funct�onal�ty.  

They later d�scovered th�s fixture was a Mercedes-Benz hood ornament.  W�th no 

mean�ngful reference to what the Mercedes-Benz logo �s ‘�ntended’ to represent 

(a prest�g�ous and luxur�ous motorcar brand), the researcher’s parents s�mply 

�nterpreted the fixture w�th what they were fam�l�ar w�th; a strange m�splaced clock 

on the bonnet of a motorcar (as �llustrated �n F�gure 015).  To compound th�s, the�r 

‘un-�ntended’ �nterpretat�on was cons�dered unappeal�ng and thus, undes�rable.

Th�s d�scuss�on further emphas�sed the subject�ve nature of luxury.  None the less, 

�n context to th�s �nvest�gat�on luxury can be defined as:

F�gure 015.  Un�ntended �nterpretat�on of a the Mercedes-Benz hood ornament logo.
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‘someth�ng expens�ve, des�rable, comfortable, uses expens�ve or des�rable mater�-

als and has a degree of mean�ngful fam�l�ar�ty (or assoc�at�on) w�th the user’. 

Th�s defin�t�on suggests that the Hulme F1 supercar has a number of luxur�ous 

qual�t�es.  For example, �t exceeds ut�l�ty and would be purchased for the purposes 

of pleasure, enjoyment and collect�on.  To th�s end, �t fulfils hedon�c requ�rements 

more than pract�cal ut�l�ty.  From the perspect�ve of a motor sport enthus�ast who 

apprec�ates Formula One Grand Pr�x rac�ng (such as the target end user); the 

exter�or aesthet�c �s l�kely to �mbue a h�gh level of mean�ngful fam�l�ar�ty, thereby, 

evok�ng a level of des�rab�l�ty.  Although th�s assessment �s somewhat subject�ve, �t 

�s by no means more subject�ve than the concept of luxury.  

However, the Hulme F1 supercar does not appear to express h�gh levels of ex-

travagance, opulence, ornateness or ease of use when compared to luxury four 

door saloons or super yachts.  To th�s end, the Hulme F1 supercar �s cons�dered 

to express a ‘moderate’ level of luxury.

The �ssue of mean�ngful fam�l�ar�ty, �n context to luxury, �s of part�cular s�gn�ficance 

to the �nter�or des�gn proposal.  As ment�oned above, the exter�or aesthet�c �mbues 

a level of luxury through �ts Formula One express�on.  To th�s end, research 

deduced that the �nter�or des�gn proposal should share a s�m�lar reference to 

Formula One race cars.  The �ntent of th�s �s to create a coherent overall 

express�on that max�m�ses the user’s relat�onsh�p w�th the Hulme F1 supercar and 

Formula One rac�ng.  

Ease of use

Comfort

Opulent

Extravagant

H�gh-qual�ty mater�als

Expens�ve

Des�rable

Mean�ngful fam�l�ar�ty

H�ghly appropr�ate term to express w�th�n the �nter�or des�gn proposal

Moderately appropr�ate term to express w�th�n the �nter�or des�gn proposal

Inappropr�ate term to express w�th�n the �nter�or des�gn proposal

Term not appl�cable to the development of the �nter�or des�gn proposal

Qual�t�es assoc�ated w�th ‘Luxury’

F�gure 016.  The des�red qual�t�es of ‘luxury’ �n context to th�s �nvest�gat�on.
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To conclude, the qual�t�es assoc�ated w�th luxury that are cons�dered appropr�ate 

for the �nter�or des�gn proposal are l�sted �n F�gure 016.  Integrat�on of these qual�-

t�es also addresses an earl�er �ssue relat�ng to exot�cness; namely whether the 

�nter�or des�gn proposal should compl�ment the ex�st�ng ‘exot�c’ exter�or aes-

thet�c?  S�nce there �s a des�re for mean�ngful fam�l�ar�ty between the exter�or and 

�nter�or, the �nter�or and exter�or should compl�ment each other �n a v�sual manner.  

3.1.4 The concept of ‘H�gh-performance’

‘H�gh-performance’ �s a commonly used term.  Th�s sect�on exam�nes th�s term �n 

context to the Hulme F1 supercar.  In part�cular, �t cons�ders the v�sual and 

exper�enced based qual�t�es of h�gh-performance.

H�gh-performance sport�ng products (as �llustrated �n F�gure 017) are seen as hav-

�ng the most relevance to th�s �nvest�gat�on, s�nce the h�gh-performance qual�t�es 

of a supercar are sports or�entated.  The follow�ng are typ�cal h�gh-performance 

sport product character�st�cs:

 Integrat�on of state-of-the-art mater�als, technolog�es and des�gn to  

 ach�eve max�mum performance.  For example, the use of mater�als w�th 

 super�or mechan�cal propert�es such as carbon fibre compos�tes, t�tan�um  

 or a�rcraft grade alum�n�um.  

 The des�gn of h�gh-performance sport�ng products generally focus on  

F�gure 017. Imageboard of ‘h�gh-performance’ sport�ng products.

F�gure 018.  Outback Cha�nless Mounta�n b�ke. (Uncrate, 2007).



19

Kenneth Young - Masters Of Des�gn Thes�s - © 2008

 ut�l�ty and funct�onal�ty, aesthet�c qual�t�es develop from an eng�neer�ng, 

 ergonom�c or techn�cal or�entat�on.  For example, the mounta�n b�ke 

 (F�gure 018) appears ut�l�tar�an �n des�gn.  W�th des�gn features such as an 

 exposed body frame, suspens�on un�ts, no mud guard and no reference to 

 comfort  or ornamentat�on.  

 H�gh-performance sport�ng products are often des�gned for athletes. Ex- 

 pert users at the�r opt�mum fitness have a h�gh level of mental focus and   

            have spec�al�sed tra�n�ng w�th the use of the product.    

Consequently, h�gh-performance �s defined �n the context to th�s �nvest�gat�on as; 

“ a mach�ne w�th great or above average capab�l�t�es, des�gned w�th an 

   emphas�s on ut�l�ty and funct�onal�ty for profess�onal users”

The general analys�s of h�gh-performance sport�ng products �llustrated several 

des�gn �ssues for th�s �nvest�gat�on.  F�rstly, the Hulme F1 supercar �s not des�gned 

for ‘profess�onal users’ (as �llustrated �n F�gure 019).  Therefore the �nter�or 

des�gn proposal should not be des�gned to the extend that �t becomes an actual 

h�gh-performance race car �nter�or.  

Secondly, v�sual research �nto h�gh-performance sport�ng products noted a con-

trast between the perce�ved ‘suggested’ level of performance and the ‘actual’ 

dynam�c level of performance �n some products.  To �llustrate th�s, F�gure 020 
F�gure 020.  V�sual express�on aga�nst veh�cle dynam�c performance. 

Low dynam�c 
performance

H�gh dynam�c 
performance

Strong express�on of h�gh-performance

M�n�mal express�on of h�gh-performance

Amateur Level Profess�onal Level

Basel�ne Spec�al�sed

F�gure 019. D�ffer�ng levels of ‘h�gh-performance’.

2

?
1

Sports car Supercar Race car
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pos�t�ons var�ous motorcars on a b�-polar chart compar�ng the�r v�sual express�on 

aga�nst actual veh�cle dynam�c performance.  The b�-polar chart serves as a gen-

eral qual�tat�ve descr�pt�on, not a quant�tat�ve measure.  Th�s chart �llustrates how 

some motorcars (�.e. the motorcar mod�fied w�th after market parts, labelled 1, also 

seen �n F�gure 021) are styled to have a strong h�gh-performance express�on, but 

does not necessar�ly have the correspond�ng level of ‘sport or�entated’ 

performance.  Conversely, some motorcars (�.e. the motorcar labelled 2, also seen 

�n F�gure 022) has a very h�gh level of ‘sport or�entated’ performance, but �s 

styled �n a more soph�st�cated, understated and/or conservat�ve manner.

To put th�s �nto context, the Hulme F1 supercar �s also pos�t�oned on the chart. 

Its actual level of performance �s based on �n�t�al techn�cal spec�ficat�ons and �ts 

h�gh-performance express�on �s �nherently strong through the referenc�ng of F1 

race cars.  The chart �llustrates that the h�gh-performance styl�ng of the Hulme F1 

supercar roughly compl�ments �ts �ntended level of sports or�entated performance. 

Th�s ra�ses the next �ssue for the �nter�or des�gn proposal.  What level of h�gh-

performance styl�ng �s appropr�ate for the �nter�or des�gn proposal?  As ment�oned 

earl�er, the Hulme F1 supercar �s not des�gned for profess�onal users and therefore 

should not be a spec�al�sed rac�ng h�gh-performance �nter�or.  Th�s does not 

necessar�ly determ�ne whether the �nter�or des�gn proposal should be styled to 

have a low, moderate or h�gh level of h�gh-performance express�on (or anywhere �n 

between).  To address th�s �ssue, prev�ous research �nto luxury and mean�ngful fa-

m�l�ar�ty can be used to prov�de �ns�ght.  As stated earl�er, mean�ngful fam�l�ar�ty �s 

F�gure 021.  Example of a motorcar mod�fied w�th aftermarket parts.  (Autosalon, 2006).

F�gure 022.  Bugatt� Veyron 16:4.  (Ser�ouswheels, 2006a).
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F�gure 023.  The oppos�ng qual�t�es of “luxury” and “h�gh-performance”. 

Luxury       H�gh-performance

Ease of use

Comfort

Opulent

Extravagant

H�gh-qual�ty mater�als

Expens�ve

Des�rable

Mean�ngful fam�l�ar�ty

Profess�onal user

Requ�res sk�ll and knowledge to use 

Necess�ty

H�ghly funct�onal

Super�or

H�gh-performance mater�als

Expens�ve

Spec�al�sed

Terms w�th oppos�ng qual�t�es

a des�red qual�ty between the exter�or and �nter�or.  It was deemed appropr�ate for 

the �nter�or des�gn proposal to share a s�m�lar level of v�sual h�gh-performance.  To 

th�s end, the �nter�or des�gn proposal should be styled w�th strong h�gh-perform-

ance express�ons, descr�pt�ons and assoc�at�ons.

As noted earl�er, h�gh-performance sport�ng products requ�re h�gh mental focus, 

phys�cal focus and spec�al�sed tra�n�ng.  Conversely, luxury products generally af-

ford comfort, ease of use and fam�l�ar�ty.  To th�s end, the terms h�gh-performance 

and luxury share certa�n oppos�ng qual�t�es.  It �s apparent that the �nter�or des�gn 

proposal requ�res an appropr�ate balance between luxury and h�gh-performance.  

To address th�s balance, F�gure 023 �llustrates the terms assoc�ated w�th luxury 

and h�gh-performance, and the�r des�red level of use w�th�n the �nter�or des�gn 

proposal.  F�gure 023 also �llustrates a balance between the oppos�ng qual�t�es.  

For example, ‘comfort’ and ‘ease of use’ have h�gh des�rab�l�ty, consequently 

‘demand�ng to use’ (an oppos�ng term) has low des�rab�l�ty.

Th�s research has �llustrated a w�de range of �ssues assoc�ated w�th h�gh-perform-

ance and �ts appropr�ateness for the �nter�or des�gn proposal.  The �ssues clearly 

�llustrate the need for careful styl�ng of h�gh-performance v�sual qual�t�es w�th�n 

the �nter�or des�gn proposal.  These �ssues are addressed dur�ng the development 

of the �nter�or des�gn proposal.

H�ghly appropr�ate term to express w�th�n the �nter�or des�gn proposal

Moderately appropr�ate term to express w�th�n the �nter�or des�gn proposal

Inappropr�ate term to express w�th�n the �nter�or des�gn proposal

Term not appl�cable to the development of the �nter�or des�gn proposal
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Eng�ne A�r Scope Open Cockp�t

Front Aerofo�lBargeboard

S�depod

Rear Aerofo�l

Ra�sed front Nose

Open Wheels

F�gure 024. Key des�gn elements wh�ch d�st�ngu�sh F1 race cars from road cars.

3.1.5 Contemporary Formula One motor rac�ng

Formula One (F1) rac�ng (also known as Grand Pr�x rac�ng) �s class�fied as the 

h�ghest class of profess�onal motor rac�ng by the world govern�ng body for mo-

tor sport, the Federat�on Internat�onale de l’Automob�le (FIA).  F1 �s arguably the 

most dom�nant v�sual mot�f beh�nd the Hulme F1 supercar.  Therefore, �t �s 

�mportant to understand the aesthet�c �nfluence of th�s mot�f and �ts �mpl�cat�ons 

for the �nter�or des�gn proposal (�n context to the des�red qual�ty of mean�ngful 

fam�l�ar�ty).  The analys�s focuses on the follow�ng F1 elements;

 The contemporary F1 race car

 The contemporary rac�ng exper�ence (from the perspect�ve of rac�ng)

The elements above were �dent�fied as hav�ng the greatest relevance to th�s 

�nvest�gat�on s�nce they address v�sual aesthet�cs and overall exper�ence.

The race car

The contemporary F1 race car �s a state-of-the-art h�gh-performance mach�ne.  

In terms of overall package, the F1 race car �s a m�d-eng�ned, opened cockp�t, 

open wheeled, s�ngle seater profess�onal race car (F�gure 024).  Cr�t�cal des�gn 

factors for F1 race cars �nclude extraord�nary dynam�c handl�ng, low we�ght, h�gh 

performance tyre compounds, aerodynam�c performance (stra�ght-l�ne and corner-

�ng), suspens�on setup and dr�ver safety. 

Floor

S�de ra�dator

�ntake
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The follow�ng F1 race car des�gn features were �dent�fied as v�sual �nsp�rat�on for 

the �nter�or des�gn proposal: 

 The ‘snap-on ’ steer�ng wheel.  The F1 steer�ng wheel has a un�que  

 v�sual appearance �n compar�son to typ�cal motorcar steer�ng wheels. The  

 overall rectangular s�lhouette and �ntegrat�on of var�ous controls contr�b-

 ute toward th�s.  Notably, F1 steer�ng wheels are smaller �n d�ameter 

 compared to typ�cal motorcar steer�ng wheels.  The restr�cted entry/ex�t  

 space of the dr�ver cockp�t also makes �t necessary for the steer�ng wheel  

 to be removable.

 ‘Change-up’ l�ghts wh�ch tell the dr�ver the opt�mum t�me to change gear.

 ‘Mult�-l�nk’ (double w�shbone) carbon fibre compos�te suspens�on arms.  

 Carbon fibre bucket seat moulded spec�fically to the posture of the dr�ver.

 Carbon fibre compos�te foot pedals.

 Large head bolster forms.

 The aerodynam�c w�ng forms.

Refer to F�gure 025 for v�sual references to these des�gn features.

Many des�gn features �dent�fied above were selected for the�r relat�onsh�p to the 

�nter�or cockp�t of F1 race cars (for example the F1 steer�ng wheel or foot pedals).  

The �ntegrat�on of these features w�th�n the �nter�or des�gn proposal �s cons�dered 

a s�gn�ficant �ssue; s�nce v�sual coherency between the �nter�or des�gn proposal and 

exter�or �s des�red.  Subsequently, the appropr�ate �ntegrat�on and styl�ng of these 

F�gure 025.  Insp�rat�onal des�gn features from contemporary Formula One race cars.
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des�gn features �s explored dur�ng the development of the �nter�or des�gn proposal.  

The rac�ng exper�ence

The contemporary F1 world champ�onsh�p season cons�sts of seventeen races 

held at var�ous venues across the globe.  F�gure 026 �s a general�sed v�sual 

storyboard �llustrat�ng the exper�ence F1 race teams endure.  F1 race teams are 

engaged �n a constant cycle of race car tun�ng/mod�ficat�on, pre-race strategy, 

dr�ver preparat�on and the rac�ng event �tself.   

Two areas assoc�ated w�th the F1 exper�ence were �dent�fied as appropr�ate 

concepts for further explorat�on �n context to the �nter�or des�gn proposal.  These 

areas are as follows: 

 The r�gorous and r�tual�st�c process of �ngress and egress.  To enter �nto a 

 contemporary F1 race car, the snap-on steer�ng wheel �s first removed to  

 create a larger entry/ex�t space.  The dr�ver cl�mbs �nto the dr�ver cock- 

 p�t, team members fasten the dr�vers s�x-po�nt race harness and the  

 steer�ng wheel �s mounted back �nto pos�t�on.  

 The cocoon-l�ke qual�ty of the carbon fibre cockp�t of an F1 race car.   

 These cockp�ts, also known as a safety cells, are des�gned w�th safety  

            and funct�onal�ty �n m�nd and are un�que to rac�ng cars of th�s nature.

The appropr�ate �ntegrat�on and referenc�ng of these F1 features requ�res further 

F�gure 026.  A general�sed F1 rac�ng storyboard. 
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explorat�on and development.  For example, �f the �nter�or des�gn proposal were to 

�ntegrate a cocoon-l�ke cockp�t, �ssues such as occupant confinement and comfort 

requ�re cons�derat�on s�nce the �nter�or des�gn proposal, �s �ntended as a ‘road car 

�nter�or’.  

The research has �llustrated the un�que qual�t�es assoc�ated w�th F1 race cars and 

the rac�ng exper�ence.  These un�que qual�t�es suggest F1 has a degree of ‘exot-

�cness’ as well as ‘h�gh-performance’.  Th�s �mpl�es that F1 references can be 

used w�th�n the �nter�or des�gn proposal to express both ‘h�gh-performance’ and 

‘exot�cness’.  Further explorat�on �nto th�s not�on �s d�scussed dur�ng the 

development of the �nter�or des�gn proposal.
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3.1.6 Hulme F1 supercar exter�or form language

The follow�ng sect�on focuses on the final des�gn mot�f, the exter�or form language 

of the Hulme F1 supercar.  Th�s v�sual analys�s �s referenced from �nformal 

commun�cat�on w�th the des�gn d�rector of the Hulme F1 supercar and the 

researcher’s own observat�ons.  The follow�ng des�gn features are s�gn�ficant to 

the exter�or aesthet�c:

 The proport�ons of the Hulme F1 supercar are typ�cal of contemporary  

 supercars; extremely low he�ght, great w�dth and a far forward cab�n. 

 (L�v�ngstone, 2006)

 Gentle convex surfaces and t�ghtly controlled surface trans�t�ons create a  

 muscular or athlet�c aesthet�c.

  Open front and rear wheels w�th carbon-fibre mud guards create a v�sual  

 sense of l�ghtness and athlet�c�sm. 

 Strong repet�t�on of form language creates coherency between aesthet�c 

 des�gn features (refer to F�gure 027). 

 The un�nterrupted shoulder l�ne re�nforces the sense of cont�nu�ty by  

 v�sually connect�ng the front and rear together.

 The ra�sed front nose, full w�dth front aerofo�l, rear aerofo�l, open wheels,  

 exposed front suspens�on l�nkages and rear d�ffuser reference contempo- 

 rary F1 race cars.  Th�s �n effect creates a s�lhouette s�m�lar to contem- 

 porary F1 race cars (F�gure 027). 

 

F�gure 027. Hulme F1 supercar exter�or form language makes strong reference to contemporary F1 
race cars and and �s predom�nantly composed of a coherent fam�ly of curves (h�ghl�ghted �n green). 
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 The Day L�ght Open�ng (DLO) references the head bolsters of contempo- 

 rary F1 race cars.

The v�sual analys�s �llustrated three �ssues s�gn�ficant to th�s �nvest�gat�on.  These 

�ssues are as follows:

 As expected, the analys�s affirms that the exter�or aesthet�c �s styled to  

 reference contemporary F1 race cars.

 The use of repeat�ng form language creates a strong level of coherency or 

 fam�l�ar�ty between the var�ous aesthet�c features.  As ment�oned earl�er,  

 fam�l�ar�ty �s cons�dered as a qual�ty of luxury through safety and secur�ty  

 (3.1.3).  Consequently, th�s coherent des�gn language expresses luxury �n  

 �ts own manner.  

 The veh�cle’s low cab�n he�ght �s l�kely to make occupants s�t �n a low  

 pos�t�on; the �mpl�cat�ons of th�s are to be d�scussed �n sect�on 3.4.4 w�th  

 reference to the user’s ‘body support’ system. 

Reflect�ng upon th�s find�ng, research concluded that the �nter�or des�gn proposal 

should reference the exter�ors coherent form language �n order to ma�nta�n a 

strong level of �nter�or/exter�or fam�l�ar�ty.   However, the follow�ng des�gn �ssues 

arose; should the �nter�or des�gn proposal only reference the ‘fam�ly of curves’ 

and F1 �nfluences �llustrated �n F�gure 027? Or can �t �ncorporate alternat�ve refer-

ences or des�gn elements?  Th�s des�gn �ssue �s further explored later w�th�n the 

background research.
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3.1.7 Summary : Hulme F1 supercar mot�fs

Research �dent�fied the follow�ng mot�fs as appropr�ate v�sual themes for the 

�nter�or des�gn proposal:

 Exot�cness: 

 In context to the �nter�or des�gn proposal, the aesthet�c should be v�sually  

 unusual but st�ll recogn�sable as a motorcar �nter�or.

 Luxury: 

 The �nter�or des�gn proposal should compl�ment the ex�st�ng exter�or �n a  

 v�sual manner.  Th�s purpose of th�s �s to create a coherent v�sual expres- 

 s�on and further emphas�s the mean�ngful fam�l�ar�ty between the user,  

 F1 and the Hulme F1 supercar.

 H�gh-Performance:

 The �nter�or des�gn proposal should be styled to �mbue ut�l�ty and func- 

 t�onal�ty.  Also, the �nter�or des�gn proposal should �ntegrate h�gh-per- 

 formance mater�als (eg. carbon fibre compos�tes and alum�n�um) to 

 contr�bute towards a h�gh-performance express�on.  The �nter�or des�gn  

 proposal should not be des�gned to the po�nt where �t becomes a l�teral  

 racecar �nter�or, but �nstead, reference h�gh-performance luxury des�gn  

 cues to �mbue a h�gh-performance express�on. 

 Formula One Grand Pr�x rac�ng:

 F1 references can be used to express ‘exot�cness’ and ‘h�gh-perform- 

 ance’ qual�t�es w�th�n the �nter�or des�gn proposal. F�gure 028.  The des�red qual�t�es for the �nter�or des�gn proposal. 

Luxury       H�gh-performance

Exot�cness

Des�red qual�t�es for the �nter�or des�gn proposal

Exter�or form language

Easy to use

Comfort

Opulent

Extravagant

H�gh-qual�ty mater�als

Expens�ve

Des�rable

Mean�ngful fam�l�ar�ty

Profess�onal user

Requ�res sk�ll and knowledge to use 

Necess�ty

H�ghly funct�onal

Super�or

H�gh-performance mater�als

Expens�ve

Spec�al�sed

Comprehens�ble

Unusual

F1 race car references

Common form language

Terms w�th oppos�ng qual�t�es

H�ghly appropr�ate term to express w�th�n the �nter�or des�gn proposal

Moderately appropr�ate term to express w�th�n the �nter�or des�gn proposal

Inappropr�ate term to express w�th�n the �nter�or des�gn proposal

Term not appl�cable to the development of the �nter�or des�gn proposal

Terms w�th s�m�lar qual�t�es



29

Kenneth Young - Masters Of Des�gn Thes�s - © 2008

 Exter�or form language:

 Appropr�ately �ntegrate ex�st�ng form language �nto �nter�or des�gn proposal.  

F�gure 028 �llustrates the terms assoc�ated w�th each mot�f, the�r relat�onsh�p to 

each other and the�r des�rab�l�ty of use �n context to the �nter�or des�gn proposal.  

Research �nto F1 race cars and rac�ng �llustrated many sources of appropr�ate 

�nsp�rat�on for the �nter�or des�gn proposal.  The appropr�ate �ntegrat�on of these 

sources of �nsp�rat�on �s explored dur�ng the development of the �nter�or des�gn 

proposal.  For example, the �ntegrat�on of an �ngress/egress des�gn solut�on wh�ch 

references F1 race car ‘snap-on’ steer�ng wheels.

Another �mportant des�gn �ssue �s the �ntegrat�on of exter�or form language �nto 

the �nter�or des�gn proposal (F�gure 029).  As already noted, research concluded 

that the �nter�or des�gn proposal should reference th�s form language to max�m�se 

fam�l�ar�ty between the �nter�or and exter�or.  Quest�ons arose over the best way to 

ach�eve th�s; should the �nter�or des�gn proposal only reference th�s form language 

or can the �nter�or des�gn proposal �ncorporate alternat�ve des�gn elements or 

references?  These �ssues are addressed dur�ng the des�gn development of the 

�nter�or des�gn proposal.

F�gure 029. Repeated Hulme F1 supercar exter�or form language.

Incorporate alternat�ve or new des�gn elements or references?
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3.2.0 Contemporary theory on v�sual product 

 commun�cat�on and exper�ence

Thus far, research has establ�shed the des�red �ngred�ents for the �nter�or des�gn 

proposal.  Many of these �ngred�ents are abstract terms and therefore do not de-

scr�be spec�fic des�gn character�st�cs for the �nter�or des�gn proposal.  The a�m of 

th�s sect�on �s two fold;

 To �dent�fy an appropr�ate and ex�st�ng theoret�cal framework wh�ch can  

 spec�fy exper�ence cr�ter�a for the �nter�or des�gn proposal.

 To g�ve the exper�ence des�gn cr�ter�a background context, the �dent�fied  

 theoret�cal framework �s used to analyse contemporary motorcars for  

 v�sual trends w�th respect to luxury, h�gh-performance and exot�cness.   

 These trends w�ll then be used as a po�nt of d�scuss�on for the 

 development of more refined cr�ter�a.

 

Monö (1997), Norman (2004a) and Warell (2007) have wr�tten extens�vely on v�sual 

product commun�cat�on and exper�ence.  The�r work �s exam�ned and d�scussed 

dur�ng th�s sect�on.
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3.2.1 Product Commun�cat�on (Monö, 1997)

The research of Rune Monö (1997) focuses on semant�c �nterpretat�on from a 

sem�ot�c perspect�ve. Monö’s research states that a user �nterprets a product 

and �ts correspond�ng propert�es through sem�ot�c s�gns.  These s�gns are embod-

�ed w�th�n the v�sual form.  In add�t�on, Monö cla�ms that there are three types of 

product s�gns.  These s�gns are as follows: 

 Icon; a s�gn wh�ch shares a d�rect v�sual resemblance to what �t s�gn�fies.

 Symbol; a s�gn that has no d�rect v�sual correlat�on to what �t s�gn�fies.   

 The �nterpretat�on of symbol�c s�gns are completely dependent on the  

 soc�o-cultural background of the user.

 Index; a s�gn wh�ch has a causal relat�on or phys�cal connect�on to what �t 

 s�gn�fies.  For example, the sp�ral form of a cork screw (top r�ght, F�gure  

 030) s�gn�fies �ts rotat�onal movement of operat�on.  

Monö also states that products commun�cate the�r pract�cal qual�t�es us�ng the 

follow�ng four semant�c funct�ons:

 To Ident�fy:  Commun�cate or�g�n, locat�on, category or brand   

 To Descr�be:  Commun�cate purpose or mode of operat�on

 To Express: Commun�cate propert�es

 To Exhort: Commun�cate des�red react�ons

 

To Express To ExhortTo Ident�fy To Descr�be

Icon�c s�gn    Symbol�c s�gn Index�cal S�gn

F�gure 030. Understand�ng product commun�cat�on through sem�ot�cs.  (Monö, 1997).
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F�gure 030 �llustrates v�sual representat�on of the types of s�gns, semant�c func-

t�ons and the overall product commun�cat�on process.

It �s also noted that v�sual form elements often have more than one semant�c 

funct�on.  In example, the gr�lle of a motorcar may ‘express’ the v�sual theme of 

the motorcar (eg. aggress�ve, subdued, confident), ‘descr�be’ the funct�on of the 

front rad�ator and ‘�dent�fy’ the brand of the motorcar.  There �s no easy way to 

d�st�ngu�sh the l�m�ts of each semant�c funct�on.  However, semant�c funct�ons can 

serve as a gu�de for des�gnat�ng the v�sual mean�ng of a des�gn feature.

Th�s framework conv�nc�ngly defines how products v�sually express qual�t�es 

through semant�c funct�ons and establ�shes a well structured approach for expla�n-

�ng how v�sual des�gn features commun�cate qual�t�es through s�gns and semant�c 

funct�ons.  Semant�c funct�ons could be used to spec�fy more refined des�gn cr�te-

r�a for the �nter�or des�gn proposal.

There �s no substant�al structure for the analys�s or compar�son of aesthet�c fea-

tures.  For example, how are these features composed?  What makes them d�st�nct 

from others? And are these features commonly used to express, �dent�fy, descr�be 

or exhort?  Th�s �s seen as an �mportant �ssue where spec�fy�ng des�gn cr�ter�a 

requ�res support, just�ficat�on and context.  Th�s framework creates a start�ng po�nt 

for spec�fy�ng v�sual des�gn cr�ter�a.  However, a more comprehens�ve framework �s 

des�red for th�s �nvest�gat�on to g�ve cr�ter�a w�th more context and support. 
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F�gure 031. Three Levels of Emot�onal Des�gn.  (Norman, 2004a, p.22).

3.2.2 Emot�onal Des�gn (Norman, 2004a)

The research of Donald Norman (2004a) adapts affect�ve and cogn�t�ve �nforma-

t�on process�ng systems to descr�be how users exper�ence a product.  Norman’s 

research states that a user’s cogn�t�ve �nformat�on process �nterprets the prod-

uct, wh�le the affect�ve or emot�onal �nformat�on process evaluates a product.  In 

add�t�on, each �nformat�on system �nfluences each other �n an affect�ve process.

Norman’s research used �nformat�on process�ng systems to generate a framework 

wh�ch descr�bed how a product affects the user’s exper�ence.  Th�s framework �s 

summar�sed through the follow�ng three levels of des�gn:

 Reflect�ve level of des�gn:

 Cons�dered the “h�ghest” level of des�gn (as �llustrated �n F�gure 031), the  

 reflect�ve des�gn level refers to user’s long term assoc�at�on or relat�on 

 sh�p w�th a product.  Norman argued that th�s level of des�gn can be so  

 powerful, a user can overlook other levels of des�gn due to the�r emot�onal  

 attachment to the product.

 Behav�oral level of des�gn:

 Th�s level of des�gn refers to the funct�onal performance of a product.   

 Funct�onal performance can be perce�ved through both actual perform-

 ance and v�sual or aesthet�c appearance.

 V�sceral level of des�gn:

 Th�s level of des�gn accounts for the �n�t�al react�on of users when they  
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 encounter a product, w�th emphas�s on appearance.  Often the �ssue of  

 “X-factor” �s referenced under th�s level of des�gn �n Norman’s research.

Th�s framework �s pr�mar�ly supported through the evaluat�on of examples. Al-

though these arguments are generally conv�nc�ng, the framework has no object�ve 

means of measur�ng the v�sceral, behav�oral and reflect�ve qual�t�es �n a product. 

Norman states that the 1961 Jaguar E-type (F�gure 032) �s “v�scerally exc�t�ng” 

through �ts sleek and elegant form (Norman, 2004a, p.68).  V�scerally exc�t�ng to 

who, by what measure and how does a sleek and elegant form make �t v�scer-

ally exc�t�ng?  It �s at th�s po�nt that the h�ghly subject nature of th�s framework 

becomes apparent.

Although �t �s �nherently d�fficult to ‘measure’ the v�sceral, behav�oral and reflec-

t�ve qual�t�es a product has due to the subject�ve nature of aesthet�cs, a bas�c 

analyt�cal framework to just�fy why a product has strong (or weak) v�sceral or 

reflect�ve qual�t�es �s des�rable.  Th�s framework �s not able to evaluate a number 

of motorcars to �dent�fy aesthet�c trends. The evaluat�on of each product �s more 

or less a stand alone study.  

Consequently, the framework presented by Norman �s not cons�dered appropr�ate 

for th�s �nvest�gat�on.

F�gure 032. 1961 Jaguar E-type.  (4Car, 2005).
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F�gure 033.  V�sual Product Exper�ence framework.  (Warell, 2007).

3.2.3 V�sual Product Exper�ence framework (Warell, 2007)

Warell’s (2007) framework of V�sual Product Exper�ence (VPE) model descr�bes 

the affect of products on an �nd�v�dual us�ng two supplementary d�mens�ons (see 

F�gure 033).   The d�mens�on of presentat�on accounts for the affect and percep-

t�on of traceable des�gn elements, wh�le the d�mens�on of representat�on accounts 

for the affect and �nterpretat�on of product representat�on or mean�ng.  

The follow�ng �s a general breakdown of each model and the�r correspond�ng modes 

of operat�on:

D�mens�on of Presentat�on:

 Impress�on mode: 

 Th�s mode refers to a products v�sual ‘po�nt of d�fference’ amongst �ts  

 product range and �ts v�sual �mpress�on on the user.  Th�s mode uses the  

 des�gn format analys�s matr�x (F�gure 034) to deconstruct the aesthet�c  

 compos�t�on of a product or product range.  Th�s tool �s used to �dent�fy  

 v�sual d�fferences between �nd�v�dual products and �dent�fy v�sual trends  

 amongst a range of products. 

 Apprec�at�on mode: 

 Th�s mode cons�ders aesthet�c compos�t�on and repet�t�on of v�sual form 

 elements, w�th part�cular emphas�s on geometry, un�ty and harmony.   

 Form elements are categor�sed �nto the follow�ng four groups: 
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F�gure 034. Des�gn Format Matr�x.  (Warell, 2001, p.125).

 Super�or gestalt

 Brand spec�fic form elements (s�gn�fiers)

 H�gher order form elements

 Lower order form elements

 For a v�sual breakdown of these groups, refer to F�gure 035.  

 Emot�onal mode:  

 The emot�onal mode accounts for the emot�onal affect a products has on  

 users.  The type and level of emot�on exper�enced by a user can depend  

 on the type of user, preferences/exper�ence, state of m�nd and product  

 type.  The research of Desmet (2002) contr�butes towards th�s mode w�th  

 the ‘Product Emot�on Measurement Instrument’.  Th�s research method  

 rel�es on user quest�onna�res or surveys. 

 

D�mens�on of Representat�on:

 Recogn�t�on mode: 

 Th�s mode addresses a users ab�l�ty to recogn�se a product archetype  

 through bas�c v�sual features.  Archetypes may relate to brand recogn�- 

 t�on, product type, use or someth�ng fam�l�ar to the user. 

 Comprehens�on mode: 

 The comprehens�on mode addresses the �nterpretat�on of a products  

 character�st�cs through v�sual references such as propert�es, performance  

 and mode-of-use.  The research by Monö (1997) contr�butes towards  

 th�s mode (to express, exhort, descr�be and �dent�fy).
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 Assoc�at�on: 

 Th�s mode references a product’s ab�l�ty to connote �ts or�g�n, brand  

 and/or her�tage.  Furthermore th�s mode �s dependent on the users own  

 soc�o-cultural background. As a consequence, th�s mode operates solely  

 through the �nterpretat�on of symbol�c s�gns.

Each mode of operat�on does not operate �ndependently.  Instead, each mode �s 

�nter-connected and �nterdependent of each other (�n s�m�lar fash�on to semant�c 

funct�ons presented earl�er).  Take for example, the front gr�lle, as shown �n F�gure 

035. 

Warell presents a comprehens�ve v�sual framework wh�ch addresses product 

aesthet�cs, commun�cat�on and the�r correspond�ng relat�onsh�p to each other.  In 

terms of product semant�cs, the framework bu�lds on the research of Monö (�.e to 

express, descr�be, exhort and �dent�fy).  Product aesthet�cs are evaluated through 

the �dent�ficat�on of form elements and the des�gn format analys�s matr�x.  

 

The prev�ous frameworks by Monö and Norman demonstrated a lack of cons�dera-

t�on for the evaluat�on of aesthet�c qual�t�es �n context to form elements.  In 

context to th�s �nvest�gat�on, Warell’s VPE framework offers a s�gn�ficant advan-

tage over the prev�ous frameworks analysed w�th�n th�s rev�ew.  The D�mens�on 

of Presentat�on �s able to assess the v�sual attr�butes of a product and �ts v�sual 

context to other products.  Th�s allows for the �dent�ficat�on of aesthet�c trends 

amongst a group or range of products.  Meanwh�le, the D�mens�on of Representa-

F�gure 035. Levels of v�sual form structure.  (Warell, 2001, p.129).
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t�on allows for the assessment of what a product represents, thereby allow�ng for 

the �dent�ficat�on of aesthet�c trends �n express�on and descr�pt�on.

To th�s end, th�s framework allows for the evaluat�on of aesthet�c des�gn trends 

�n luxury, h�gh-performance and exot�cness.  These trends can then be used as 

a po�nt of d�scuss�on and context for the spec�ficat�on of des�gn cr�ter�a for the 

�nter�or des�gn proposal.  Also, h�gher, lower and brand spec�fic form elements can 

be used to spec�fy more refined des�gn cr�ter�a for the �nter�or des�gn proposal.

One mode of operat�on cons�dered �nappropr�ate for th�s �nvest�gat�on �s 

‘emot�on’, due to the subject nature of emot�ons.  In add�t�on, to evaluate or test 

th�s mode requ�res user surveys or quest�onna�res.  As stated prev�ously �n th�s 

�nvest�gat�on, the n�che market for the Hulme F1 supercar �s so small, that access 

to a s�gn�ficant sample of potent�al end users �s at best, �mpract�cal.  As a conse-

quence of th�s, any survey or quest�onna�re test�ng emot�onal response would most 

l�kely be �ns�gn�ficant. 

Overall the v�sual framework by Warell appropr�ately addresses the a�ms of th�s 

sect�on: to �dent�fy a v�sual framework wh�ch can spec�fy more refined des�gn 

cr�ter�a and analyse motorcars for aesthet�c trends.  Th�s v�sual framework �s 

�ntegrated �nto the next part of the background research: the analys�s of contem-

porary motorcars exemplars to �dent�fy contemporary aesthet�c trends.
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3.2.4 Summary : contemporary theory on v�sual product  

 commun�cat�on and exper�ence

Th�s rev�ew focused on the �dent�ficat�on of an appropr�ate v�sual framework, 

draw�ng reference from the research of Monö, Norman and Warell.  The VPE 

framework presented by Warell was �dent�fied as the most comprehens�ve and 

appropr�ate v�sual framework for th�s �nvest�gat�on.  

To further understand the �mpl�cat�ons of the VPE framework, th�s framework was 

used to analyse the Hulme F1 supercar (F�gure 036).  The analys�s �llustrated sev-

eral affirm�ng areas of s�gn�ficance for the �nvest�gat�on.  For example, the ‘D�men-

s�on of Representat�on’ �llustrates the �mportance of F1 race cars, where the F1 

race car �s a dom�nant element �n the modes of recogn�t�on and assoc�at�on.  Th�s 

further emphas�ses the need for the �nter�or des�gn proposal to reference F1 �n 

order to ga�n a level of mean�ngful fam�l�ar�ty w�th the exter�or.  

More s�gn�ficantly, the framework �dent�fied areas wh�ch requ�re resolut�on �n 

context to the �nter�or des�gn proposal.  Such as �ts aesthet�c �mpress�on �n 

compar�son to other supercar �nter�ors, perce�ved mode-of-use, descr�pt�ve and 

or express�ve v�sual propert�es.  To th�s end, these analyses further emphas�se the 

appropr�ateness of th�s framework.

F�gure 036.  VPE framework appl�ed to the Hulme F1 supercar.
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3.3.0 VPE analys�s of contemporary motorcar exemplars

Th�s sect�on focuses on contemporary aesthet�c motorcar trends and the�r 

relevance to the �nter�or des�gn proposal.  Work concentrated on the analys�s of 

contemporary motor car exemplars us�ng the VPE framework.  Analys�s focuses on 

the �dent�ficat�on of �nter�or and �nter�or/exter�or related aesthet�c des�gn trends.  

These trends are used as a po�nt of d�scuss�on and context for the generat�on of 

exper�ence des�gn cr�ter�a.  

Each exemplar group was selected for the�r aesthet�c relevance to luxury, 

h�gh-performance and exot�cness.  These exemplar groups are as follows:

 Luxury four door saloons

 H�gh-performance profess�onal race cars

 Exot�c supercars
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3.3.1 Luxur�ous motorcar exemplars

Th�s �nvest�gat�on now focuses on the analys�s of luxury four door saloons us�ng 

the VPE framework.  Four door saloons are generally recogn�sed for the�r r�de 

comfort and spac�ous �nter�or, mak�ng them an excellent package for express�ng 

luxury.  Many prem�um motorcar manufacturers promote the four door saloon as 

the�r flagsh�p product.  As a result, they are an �deal motorcar type for �dent�fy�ng 

�nter�or and �nter�or/exter�or related contemporary luxury aesthet�c des�gn trends.  

The follow�ng exemplars are the focus of th�s VPE analys�s:  

 Mercedes-Benz S-Class (2006) - F�gure 037

 Generally recogn�sed as the benchmark among luxury four door saloons

 Bentley Fly�ng Spur (2005) - F�gure 038

 A contemporary luxury four door saloon w�th d�st�nctly trad�t�onal brand  

 values

 Aud� RS4 Quattro (2005) - F�gure 039

 A contemporary luxury four door saloon w�th a h�gh-performance sports  

 or�entated package

These exemplars are generally accepted as luxury motorcars and represent a 

breadth of commonly recogn�sed, well establ�shed prem�um motorcar manufactur-

ers.  The exemplars were cons�dered an appropr�ate start�ng po�nt for understand-

�ng the concept of ‘luxury’ �n context to contemporary motorcars.

F�gure 037.  Mercedes-Benz S-Class (2006).  (Ser�ouswheels, 2006b).

F�gure 038.  Bentley Fly�ng Spur (2005).  (Ser�ouswheels, 2005a).

F�gure 039.  Aud� RS4 Quattro (2005).  (Ser�ouswheels, 2005b).
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Mercedes-Benz S-Class Bentley Fly�ng Spur Aud� RS4
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F�gure 040.  Des�gn format analys�s of ‘luxury’ exemplars.

A deta�led descr�pt�on of each VPE ‘luxury’ exemplar analys�s can be found �n 

Append�x 1.  Also, as part of the VPE analys�s, a des�gn format analys�s was con-

ducted compar�ng the exemplars aga�nst var�ous v�sual �ngred�ents (as �llustrated �n 

F�gure 040).  

The analys�s of luxury motorcar exemplars �llustrated the follow�ng contemporary 

aesthet�c trends:

 H�gher and lower order form elements v�sually reference brand spec�fic  

 elements, for example the front gr�lle and/or brand logo

 Frequent repet�t�on of common h�gher and lower order form elements �n  

 both the exter�or and �nter�or (�llustrated �n F�gure 040).

 S�mple aesthet�c compos�t�ons, ach�eved through the use of repeat�ng  

 form elements w�th a coherent form language.

 Frequent use of ‘wrap around’ des�gn features wh�ch creates strong 

 v�sual un�ty across the compos�t�on (demonstrated �n F�gure 040). 

 Inter�or and exter�or are aesthet�cally d�fferent, but st�ll �mbue s�m�lar  

 qual�t�es and express�ons through the use of repeat�ng form elements.

 Each exemplar �nter�or �s saturated w�th h�gh-qual�ty leather tr�m.

 Wood accents are used to express more trad�t�onal or ornate values 

 assoc�ated w�th luxury.

 Inter�or cab�ns are spac�ous, �mbu�ng qual�t�es of comfort.

 Control fixtures are typ�cally embell�shed w�th chrome deta�l�ng.
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These trends �nd�cate the follow�ng �n context to the �nter�or des�gn proposal:

 The trends support earl�er research cla�m�ng a coherent express�on �s 

 requ�red between the �nter�or and exter�or to �mbue luxury (3.1.3).

 Luxury des�gn elements can be expressed w�th s�mple v�sual compos�t�ons.

 Wood accents are an �nappropr�ate reference to express luxury w�th�n the  

 �nter�or des�gn proposal.  They express strong ornate qual�t�es, an 

 express�on not found w�th�n the exter�or of the Hulme F1 supercar. 

 H�gh-performance mater�als (such as carbon fibre) should be treated �n an  

 ornate or decorat�ve manner �n order to ma�nta�n a degree of ‘luxury’.

3.3.2 H�gh-Performance profess�onal race car exemplars

F1 race cars are one type of ‘profess�onal’ h�gh-performance race car.  How-

ever, there are many types and classes of profess�onal race cars.  To broaden the 

understand�ng of v�sual h�gh-performance �n motorcars th�s analys�s w�ll focus on 

another class of h�gh-performance motor rac�ng.  The 24 Hours of Le Mans ser�es 

Th�s �s a prest�g�ous motor rac�ng ser�es known for �ts 24 hour endurance races; 

test�ng not only speed and dr�ver sk�ll but rel�ab�l�ty.  

The 24 hour of Le Mans ser�es has a number of race car classes.  Th�s analys�s 

w�ll focus on aesthet�c exemplars from the Le Mans prototype (LMP) class.  The 

LMP race cars are analysed due to the�r s�m�lar�ty w�th the Hulme F1 supercar.  

Both are des�gned to accommodate two occupants result�ng �n a s�m�lar overall 
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package (m�d-mounted eng�ne, long wheelbase and far-forward cab�n).

To th�s end, the follow�ng contemporary purpose-bu�lt LMP race cars are rev�ewed 

us�ng the VPE framework;

 Bentley Speed 8 (2003) - F�gure 41

 Porsche RS Spyder (2007) - F�gure 42

A complete descr�pt�on of each VPE ‘h�gh-performance’ exemplar analys�s can 

be found �n Append�x 1.  As part of the analys�s, a des�gn format analys�s was also 

undertaken.  Th�s compared the ‘h�gh-performance’ exemplars aga�nst var�ous 

v�sual �ngred�ents and the results from the prev�ous ‘luxury’ exemplars (as �llus-

trated �n F�gure 043).

After the analys�s of LMP race car exemplars us�ng the VPE framework, the fol-

low�ng ‘h�gh-performance’ �nter�or and �nter�or/exter�or �nter-related aesthet�c 

trends were �dent�fied:

 Profess�onal h�gh-performance motorcars are complex �n aesthet�c com- 

 pos�t�on and have m�n�mal form element repet�t�on (refer to F�gure 043). 

 Inter�or and exter�or aesthet�cs have l�ttle �n common

 M�n�mal reference to brand spec�fic des�gn cues (refer to F�gure 043)

 Inter�or cockp�ts are confined and/or cluttered, th�s appears to afford a  

 claustrophob�c or even host�le express�on.

F�gure 041.  Bentley Speed 8 (2003).  (7extrememotorsports, 2003).

F�gure 042.  Porsche RS Spyder (2007).  (Autocult, 2007).
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 Secondary controls are v�sually cluttered and confus�ng.  These elements  

 appear (at a v�sual level) to requ�re spec�al�sed tra�n�ng.

 Inter�ors are typ�cally vo�d of luxur�es or amen�t�es, emphas�s�ng necess�ty.  

 Dom�nant use of unadorned carbon fibre tr�m w�th the �nter�ors

 Structural elements are commonly exposed

The des�gn format analys�s matr�x (F�gure 043) also �llustrated contrast between a 

number of v�sual �ngred�ents for the ‘h�gh-performance’ and ‘luxury’ exemplars.  

Most notably, contrast �n the areas of:

 H�gher and lower order form element repet�t�on: ‘luxury’ exemplars   

 demonstrated frequent form element repet�t�on, result�ng �n a s�mple   

 v�sual compos�t�on.  Meanwh�le, ‘h�gh-performance’ exemplars �llustrated  

 m�n�mal form element repet�t�on, creat�ng a complex v�sual compos�t�on.

 Referenc�ng of brand spec�fic des�gn cues: ‘luxury’ exemplar form 

 elements appeared to reference the front gr�lle and brand logo.  Th�s 

 creates strong assoc�at�on and recogn�t�on between the exemplars and   

 the�r brands.  In contrast, the ‘h�gh-performance’ exemplars form 

 elements v�sually focus on ut�l�ty and funct�onally.  If the ‘h�gh-

 performance’ exemplars d�d not have exter�or s�gnage, �t would be 

 d�fficult to recogn�se the�r brand, manufacturer and/or team. 

Th�s suggests as a motorcar v�sual compos�t�on becomes more s�mple and co-

herent �n appearance, the greater �ts express�on of luxury.  Conversely, the less 
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F�gure 043.  Des�gn format analys�s of ‘luxur�ous’ and ‘h�gh-performance’ exemplars.
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F�gure 044.  Ferrar� Enzo (2002).  (Ser�ouswheels, 2002).

F�gure 045.  Pargan� Zonda F (2005).  (Ser�ouswheels, 2005c).

F�gure 046.  Bugatt� Veyron 16:4 (2006).  (Ser�ouswheels, 2006a).

coherent a motorcar v�sual compos�t�on appears, the greater �ts express�on of 

h�gh-performance.  A relat�onsh�p of th�s nature was expected, as earl�er research 

�n sect�on 3.1.4 outl�ned the oppos�ng qual�t�es between ‘luxury’ and ‘h�gh-

performance’.

 

These results suggest the follow�ng for the �nter�or des�gn proposal:

 H�gh-performance elements w�th�n the �nter�or des�gn proposal should 

 appear complex �n v�sual compos�t�on.  Conversely, luxur�ous elements  

 should appear s�mple �n v�sual compos�t�on.

 Explore the poss�b�l�ty of expos�ng structural elements w�th�n the �nter�or  

 des�gn proposal to express ‘h�gh-performance’.

 The analys�s further supports the use of carbon fibre tr�m as an 

 express�on of ‘h�gh-performance’. 

 The �nter�or cab�n should not be confin�ng for the occupant, �n order to   

 avo�d a claustrophob�c dr�v�ng exper�ence.

3.3.3 ‘Exot�c’ supercar exemplars         

Rev�ew now focuses on the analys�s of contemporary supercars.  As stated earl�er, 

supercars are exot�c �n nature (3.1.2).  Therefore, they are �deal for �dent�fy�ng 

exot�c aesthet�c trends �n motorcars.  The follow�ng supercar exemplars are the 

focus of th�s rev�ew:
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F�gure 047.  Des�gn format analys�s of ‘luxur�ous’,‘ h�gh-performance’ and ‘exot�c’ exemplars.

 Ferrar� Enzo (2002) - F�gure 044

 Pagan� Zonda F (2005) - F�gure 045

 Bugatt� Veyron 16/4 (2006) - F�gure 046

These exemplars represent a range of establ�shed, well recogn�sed and emerg�ng 

contemporary supercar manufacturers.  To th�s end, they are cons�dered a val�d 

start�ng po�nt for understand�ng the concept of ‘exot�cness’ w�th�n motorcars.

A complete overv�ew of each VPE ‘exot�c’ exemplar analys�s can be found �n 

Append�x 1.  A des�gn format analys�s was also carr�ed out to compare the ‘luxu-

ry’, ‘h�gh-performance’ and ‘exot�c’ exemplars aga�nst var�ous v�sual �ngred�ents 

and each other (�llustrated �n F�gure 047).

The VPE analys�s �dent�fied the follow�ng ‘exot�c’ des�gn trends:

 

 All exemplars �llustrated d�fferent solut�ons w�th regard to the�r exter�or/ 

 �nter�or aesthet�c relat�onsh�p.

  Frequent use of strong surface trans�t�ons, wh�ch can �nclude d�rect�onal  

 surface change, contrast�ng surface textures, mater�als and/or colours. 

 Funct�onal control fixtures are often h�ghl�ghted through contrast�ng   

 h�gh-performance mater�als (for example; metall�c and/or unadorned 

 carbon fibre compos�te tr�m).  

 Frequent �nter�or/exter�or repet�t�on of lower order form elements.  

 All seat�ng features are treated w�th h�gh-qual�ty leather tr�m.
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The des�gn format analys�s (F�gure 047) also �llustrated an unexpected relat�on-

sh�p between the exemplar categor�es, whereby, many of the ‘exot�c’ aesthet�c 

qual�t�es appeared to fall ‘�n-between’ the contrast�ng categor�es of ‘luxury’ and 

‘h�gh-performance’.  Th�s �nd�cates that the v�sual qual�ty of exot�cness �n con-

temporary supercars �s not only about ‘unusualness’ but also �nvolves fac�l�tat�ng 

a des�red balance between luxury and h�gh-performance.

Another s�gn�ficant find�ng was w�th regard to the secondary controls of the Ferrar� 

Enzo.  The �nter�or cab�n of the Ferrar� Enzo appeared to have a h�gh-performance 

express�on s�m�lar to that of the Le-Mans race car cockp�ts.  However, a d�st�nct 

po�nt of d�fference w�th the Ferrar� Enzo’s �nter�or cab�n �s eas�ly comprehens�ble 

secondary controls.  The secondary controls w�th�n the Le Mans race car cockp�ts 

appear more cluttered and confus�ng, requ�r�ng spec�al�sed knowledge to operate.  

Th�s suggests that the secondary controls of the �nter�or des�gn proposal should 

appear eas�ly comprehens�ble �n order to ma�nta�n a des�red express�on of h�gh-

performance (as outl�ned �n 3.1.4).

The results from th�s VPE analys�s also �nd�cate the follow�ng:

 The �nter�or des�gn proposal should reference strong colour, tr�m and  

 texture contrasts to d�st�ngu�sh and express funct�onal elements.

 Although the overall express�on of the �nter�or des�gn proposal should  

 rema�n s�m�lar to the exter�or, �ts v�sual structure and content can be 

 d�ss�m�lar.
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F�gure 048.  Above �llustrates each exemplar pos�t�oned relat�vely accord�ngly to the�r 
express�on, v�sual compos�t�on and form element repet�t�on.

Comprehens�on Apprec�at�on

3.3.4  Summary : VPE trend analys�s

The follow�ng trends were �dent�fied for the�r relevance to prev�ous research 

regard�ng des�red v�sual qual�t�es and the development of appropr�ate exper�ence 

des�gn cr�ter�a:

 F�gure 048 compares v�sual express�on aga�nst compos�t�on complex�ty  

 and �nter�or/exter�or form element repet�t�on.  Each exemplar has been  

 pos�t�oned relat�vely accord�ngly on the chart.  As d�scussed prev�ously,  

 the exot�c exemplars exh�b�t a v�sual balance between the express�ons of 

 luxury and h�gh-performance.  One can observe th�s relat�onsh�p �n F�gure  

 048 whereby; as the express�on of an exot�c exemplar becomes more or�- 

 entated towards luxury, �ts compos�t�on becomes s�mpler and has more  

 frequent form element repet�t�on.  Conversely, as an exot�c exemplar be- 

 comes more h�gh-performance focused, �ts compos�t�on becomes more  

 complex and less form element repet�t�on.  The Hulme F1 supercar has  

 also been pos�t�oned on F�gure 048, w�th a h�gh-performance express�on  

 s�m�lar to that of the Ferrar� Enzo.  The locat�on of the Hulme F1 supercar  

 �nd�cates that the �nter�or des�gn proposal should have a moderate to h�gh  

 level of v�sual complex�ty and form element repet�t�on, �n order to ma�nta�n  

 an overall coherent express�on between the �nter�or and exter�or. 

 Control fixtures �n exot�c exemplars are often treated w�th contrast�ng  

 colours and/or h�gh-performance mater�als, such as unadorned carbon  

  fibre compos�tes and metall�c tr�m.  Th�s trend �s cons�dered appropr�ate  
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 for use w�th�n the �nter�or des�gn proposal as �t allows for the poss�b�l�ty  

 of h�ghly express�ve, d�st�nct�ve and unusual control fixtures. 

  H�gh-performance secondary controls are v�sually cluttered and confus- 

 �ng.  At a v�sual level, these elements appear to requ�re expert knowledge  

 to operate.  Th�s �s not a des�red h�gh-performance qual�ty for the �nter�or  

 des�gn proposal.  The �nter�or des�gn proposal should have secondary 

 controls wh�ch are easy to comprehend, w�th the use of commonly 

 recogn�sed motorcar controls and/or �cons.  

 There �s frequent use of unadorned carbon fibre compos�te tr�m �n h�gh- 

  performance exemplars.  Therefore, th�s mater�al tr�m can be used to  

 create h�gh-performance assoc�at�ons.

 Frequent exposure of structural elements w�th�n h�gh-performance

 �nter�ors.  Explorat�on and cons�derat�on of th�s trend �n context to the  

 �nter�or des�gn proposal w�ll requ�re further �nvest�gat�on.

F�gure 049 �llustrates the aesthet�c des�gn trends (ment�oned above) �n correla-

t�on w�th the prev�ously �dent�fied des�red qual�t�es for the �nter�or des�gn proposal. 

Overall th�s analys�s has �dent�fied numerous trends appropr�ate as v�sual des�gn 

cr�ter�a for the �nter�or des�gn proposal.  

F�gure 049.  The �mpl�cat�ons of th�s analys�s on the des�red qual�t�es and express�ons w�th�n 
the �nter�or des�gn proposal.   
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3.4.0 Motorcar funct�onal systems

Th�s sect�on focuses on the fundamental funct�onal systems requ�red to support 

the �nter�or aesthet�c proposal;

 

 Control systems (pr�mary and secondary controls systems, v�s�on systems  

 and �nformat�on d�splay systems)

 Body support systems

 Ingress-egress systems

 In-car storage systems

 Safety systems (pass�ve and act�ve)

Analys�s focuses on theoret�cal des�gn cons�derat�ons for each funct�onal system 

and the�r assoc�ated des�gn features �n context to the �nter�or des�gn proposal.  In 

add�t�on, appl�cable state-of-the-art technolog�es, mater�als and des�gns are also 

rev�ewed.

F�gure 050 �llustrates a typ�cal motorcar �nter�or and term�nology used to descr�be 

�nter�or features.

All anthropometr�c measurements �n th�s follow�ng sect�on are referenced from 

The measure of man and woman: Human factors �n des�gn (Dreyfuss, 2002).

Foot well Centre column

Centre consoleInstrument panel Instrument cluster

A-p�llarDead pedal

F�gure 050. Term spec�fic features for motorcar �nter�ors.
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3.4.1 Control systems

The control systems w�th�n an �nter�or are d�v�ded �nto the follow�ng sub-systems 

(from most to least �mportant);

 Pr�mary control systems (long�tud�nal and lat�tud�nal controls)

 Secondary control systems

 In-car �nformat�on d�splay systems

 D�rect and �nd�rect v�s�on systems

Pr�mary control systems 

(long�tud�nal and lat�tud�nal controls)

Pr�mary control systems are respons�ble for the d�rect�on and veloc�ty of a 

motorcar.  Typ�cal des�gn features �nclude a steer�ng wheel and foot pedals (break, 

accelerator and clutch �f the motorcar has a manual gearbox).  The follow�ng are 

theoret�cal ergonom�c cons�derat�ons for the des�gn of pr�mary control features 

w�th�n the �nter�or des�gn proposal:

Steer�ng wheel:

 

 An adjustable steer�ng wheel that caters for a range of users (�n/out,  

 up/down and t�lt) (Loughborough, 2001).

 Steer�ng wheel should be centrally pos�t�oned �n relat�on to the dr�ver and  

F�gure 051.  Aud� RS4 Pr�mary control systems (Steer�ng wheel and foot pedals). 
(D�seno-art, 2005).
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 not ‘off-set’ to prevent rotat�on of the sp�ne  (Loughborough, 2001).

 The steer�ng wheel should not obstruct �n-car d�splay systems or the  

 dr�ver’s field of v�s�on (FOV). 

 The grasp�ng d�ameter of the steer�ng wheel should be 20mm �n d�ameter  

 (Dreyfuss, 2002, p.66).

 The overall d�ameter of the steer�ng wheel should be between 254-356mm  

 (Dreyfuss, 2002, p.66).

Footpedals: 

 The dr�ver should be able to reach the foot pedal w�thout fully extend�ng  

 the�r leg.

 Foot pedals should be centrally pos�t�oned w�th adequate space and not  

 ‘off-set’ as th�s can create tors�on �n the sp�ne (Loughborough, 2001).   

 Max�mum travel angle of pedal should not exceed 20º - 72º at rest and  

 52º for full accelerat�on (Dreyfuss, 2002, p.67).

 Long�tud�nally adjustable footpedals (120mm of adjustab�l�ty) caters for a  

 w�de range of users w�th regard to stature (Codamot�on, 2006).

 The el�m�nat�on of the clutch pedal (w�th the use of a sem�-automat�c  

 gearbox) allows for left foot brak�ng.  Left foot brak�ng offers enhanced  

 dr�v�ng performance and control.  Many profess�onal race cars �nclud�ng  

 F1 race cars and h�gh-performance road cars are des�gned for left foot  

 brak�ng (refer to F�gure 052) (Stroes, 2004). 

F�gure 052.  Left foot brake pedal. (Skene, n.d).
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Appl�cable state-of-the-art technology/mater�als/des�gn

Dr�ve-by-w�re technology el�m�nates the need for pr�mary control features to have 

d�rect mechan�cal l�nkages to the�r assoc�ated funct�onal components.  Th�s �s 

ach�eved through the use of advanced mechatron�cs.  The el�m�nat�on of mechan�-

cal l�nkages offers several advantages for the des�gn of the �nter�or des�gn pro-

posal;  

 F�rstly, dr�ve-by-w�re technology allows for greater des�gn freedom w�th- 

 out any funct�onal d�sadvantages.  

 Secondly, th�s technology allows for greater control pos�t�on adjustab�l�ty  

 w�th respect to a range of users (5th percent�le female to 95th percent�le 

 male). 

 Th�rdly, th�s technology allows for the reconfigurat�on of pr�mary control  

 features.  For example, the General Motors Hy-W�re concept car (2002)  

 does not �ncorporate foot pedals.  Instead, the steer�ng wheel gr�ps 

 (F�gure  053) funct�on as long�tud�nal controls (squeeze to accelerate and  

 tw�st to decelerate).  Although the appropr�ateness of th�s part�cular 

 example �s unclear for the �nter�or des�gn proposal, �t does demonstrate  

 the potent�al benefits and �nnovat�ons dr�ve-by-w�re technology offers the 

 �nter�or des�gn proposal.

F�gure 053.  General Motors Hy-W�re Concept Car pr�mary control system. 
(Howstuffworks, 2002). 
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Secondary control systems

Secondary control systems refer to any controls that do not d�rectly relate to the 

movement of the motorcar.  The major�ty of secondary controls are found on the 

�nstrument panel (generally referred to as the ‘dashboard’) and centre console 

(refer to F�gure 054).  Other areas where secondary controls are typ�cally found 

�nclude the steer�ng wheel, doors, seats and the cab�n ce�l�ng.

The follow�ng are general des�gn cons�derat�ons to enhance the usab�l�ty and 

funct�onal�ty of secondary controls w�th�n the �nter�or des�gn proposal:

 Colour:

 Colour can be used to group elements, �nd�cate mean�ng and attract 

 attent�on (L�dwell et al, 2003, p.38). 

 Access�b�l�ty:

 Control des�gn, layout and pos�t�on should be eas�ly access�ble to a w�de  

  range of users, easy to �nterpret and easy to operate. 

 (L�dwell et al, 2003, p.14)

 Mapp�ng:

 “A relat�onsh�p between the controls and the�r movements or effects.  

 Good mapp�ng between controls and the�r effects result �n greater ease  

 of use.” (L�dwell et al, 2003, p.128).  For example, �n F�gure 055 (left), the  

 vert�cal movement of the w�ndow control buttons express to the ras�ng  

 and lower�ng of the door w�ndow.  

F�gure 054.  Secondary control systems. (Bkkautos, 2006). 

Mapp�ng S�m�lar�tyProx�m�ty

F�gure 055.  Secondary control systems. (L�dwell et al. 2003)
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 The research d�scussed earl�er by Monö (1997) also references Gestalt  

 theory.  The follow�ng Gestalt pr�nc�ples are cons�dered appropr�ate for  

 the des�gn of secondary controls:

 Prox�m�ty:

 Elements pos�t�oned close together are perce�ved to be more related than  

 elements pos�t�oned further apart.  For example, F�gure 055 (centre) �llus- 

 trates how w�ndow controls are pos�t�oned on the centre column. The  

 w�ndow controls do not express or descr�be the�r funct�onal purpose well  

 due to the�r d�stance from the door w�ndow.

 S�m�lar�ty:

 Elements w�th s�m�lar propert�es are perce�ved to be more related than  

 elements w�th d�ss�m�lar propert�es.  An example of th�s �s �llustrated �n  

 F�gure 055 (r�ght), the s�m�lar v�sual character�st�cs of d�fferent controls  

 group them v�sually.

  F�gure 056 �llustrates commonly used automot�ve control symbols (ISO  

 standard 2575).  These symbols are generally recogn�sed by all users who  

 are fam�l�ar w�th dr�v�ng a motorcar.

W�th regard to the usab�l�ty of secondary controls,  Norman (2004b) argues that the 

des�gn, layout and pos�t�on�ng of secondary controls �n contemporary motorcars �s 

complex, not user-fr�endly and thus dangerous.  In add�t�on, Norman put emphas�s 

on the des�gn layout of the centre console controls.  For example, Norman h�gh-

l�ghts the d�fficulty of operat�ng the �n-car rad�o wh�lst dr�v�ng at h�gh speeds.  Th�s 

�s due to the controls be�ng small �n s�ze and clustered close together (F�gure 057).  

F�gure 056.  Symbols �n ISO Standard 2575.  (Peacock and Karwosk�. 1993, pp.240-241).

F�gure 057.  “Try h�tt�ng the button for stat�on 6, wh�le dr�v�ng at h�gh speeds �n th�s sports car” .
(Norman, 2004c).
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F1 race car secondary controls pos�t�oned 
on the steer�ng wheel.  Th�s enhances gen-
eral access�b�l�ty of these controls.  Safety 
�s also �mproved by allow�ng the dr�ver to 
keep h�s/her hands on the steer�ng wheel 
at all t�mes.

C�troen C4 steer�ng wheel (2005).  In 
s�m�lar des�gn fash�on to the F1 steer�ng 
wheels, some secondary controls were 
pos�t�oned on the steer�ng wheel.

In s�m�lar fash�on to the Hy-w�re, the 
Renault Alt�ca (2006) el�m�nated many 
secondary controls.

The General Motors Hy-w�re (2002) 
el�m�nated many secondary controls for 
�mproved usab�l�ty and v�s�b�l�ty.

Norman’s emphas�s on s�mple, easy to use controls has clear �mpl�cat�ons on the 

�nter�or des�gn proposal.  The des�gn of uncluttered, s�mple and easy to use con-

trols �s also a des�gn cons�derat�on for the �nter�or des�gn proposal.  The appropr�-

ate pos�t�on�ng of secondary controls w�th�n the �nter�or des�gn proposal requ�res 

further �nvest�gat�on.  Th�s w�ll requ�re �nvest�gat�on �nto the stat�c and dynam�c 

reach envelopes of a range of users from a seated pos�t�on. 

Appl�cable state-of-the-art technology/mater�als/des�gn

Research �dent�fied the follow�ng as �nnovat�ve des�gn solut�ons for the 

configurat�on, layout and placement of secondary controls:

 Mov�ng secondary controls to the steer�ng wheel;

 The placement of secondary controls on the steer�ng wheel �s becom�ng  

 �ncreas�ngly common (part�cularly �n luxury motorcars).  Placement of  

 secondary controls on the steer�ng wheel prov�des eas�er access�b�l�ty.  

 Reduct�on �n the number of secondary controls; 

 The overall �ntent of th�s �s to reduce v�sual clutter and put emphas�s on  

 the task of dr�v�ng.

 

For v�sual reference to the concepts ment�oned above, refer to F�gure 058.  The 

�ntegrat�on of these secondary control des�gn solut�ons �s explored dur�ng the 

development of the �nter�or des�gn proposal.   

F�gure 058.  Var�ous state-of-the-art configurat�ons for secondary controls.
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3.4.2  In-car �nformat�on d�splay systems

In-car �nformat�on d�splay systems have var�ous funct�ons w�th�n a motorcar.  One 

common des�gn feature assoc�ated w�th the �n-car �nformat�on d�splay systems �s 

the �nstrument cluster s�tuated beh�nd the steer�ng wheel.  The �nstrument cluster 

d�splays v�tal motorcar �nformat�on to the dr�ver (�.e. speed, eng�ne temperature, 

fuel).  Both analog and/or d�g�tal d�splay technology �s commonly used �n the de-

s�gn of contemporary �nstrument clusters. 

Recent years has seen the �ntroduct�on of add�t�onal �n-car d�splay features �n 

contemporary motorcars.  These add�t�onal d�splay features are often found �n the 

centre console, cab�n ce�l�ng and rear compartment (assum�ng the motorcar has a 

second row of seats).  Generally, these d�splays present enterta�nment �nforma-

t�on, GPS nav�gat�on �nformat�on and mult�-level menu �nterfaces assoc�ated w�th 

secondary control features.  F�gure 059 �llustrates var�ous examples of �n-car 

d�splay features used �n both contemporary road go�ng motorcars and race cars.  

The follow�ng are general �n-car d�splay des�gn cons�derat�ons for the �nter�or 

des�gn proposal:

 In-car d�splays should be pos�t�oned h�gh and as far back as poss�ble  

 from the dr�ver (w�thout obstruct�ng the dr�vers FOV).  The overall �ntent  

 �s to reduce glance t�me and �ncrease the l�kely-hood of detect�ng danger  

 w�th�n the�r per�pheral FOV. F�gure 059.  Var�ous contemporary road car and rac�ng car d�splay features. 
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 Labels/text should possess adequate s�ze and contrast rat�o.

 V�sual layout should be des�gned to m�n�m�se v�sual clutter and confus�on.

 In-car d�splays should be eas�ly v�ewed by the dr�ver.

 Ideally, �nformat�on d�splayed should be red or orange, as these colours  

 appear at a greater d�stance to all other colours.  Th�s reduces 

 focus�ng t�me between the d�splay and road (Dreyfuss, 2002, p.85).  

Appl�cable state-of-the-art technology/mater�als/des�gn

The follow�ng are state-of-the-art technolog�es appl�cable to the �nter�or des�gn 

proposal:  

 Large touch sens�t�ve LCD or OLED d�splay screens;

 These d�splays allow for the reduct�on of secondary controls, allow�ng 

 for greater use of smooth surfaces (Cardes�gnonl�ne, n.d.).

 Intell�gent d�splays;

 D�splays wh�ch only d�splay necessary �nformat�on to the dr�ver.  Th�s has  

 the advantage of reduc�ng v�sual clutter and �mprov�ng readab�l�ty.

 Heads up d�splays (HUD); 

 Informat�on �s projected onto the front w�ndscreen.  Th�s reduces glance  

 t�me and keeps the dr�vers per�pheral FOV forward.  Th�s �ncreases the 

 l�kely-hood of detect�ng danger.  However, project�ng �nformat�on onto the  

 w�ndscreen may become d�stract�ng and also obstruct the dr�ver’s d�rect  

 FOV.  

Toyota Endo LCD dashboard - 2004

Saab Aero X �nstrument cluster - 2006 Honda FCX heads up d�splay - 2005

F�gure 060.  Var�ous �nnovat�ons �n �n-car d�splay des�gn. 
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3.4.3  D�rect and �nd�rect v�s�on systems

D�rect and �nd�rect v�s�on systems allow an occupant to v�ew the�r surround�ng 

external env�ronment.  Typ�cally, the d�rect v�s�on system features the �nter�or 

cab�n w�ndow open�ngs (�.e. front w�ndscreen and s�de w�ndows).  Ind�rect v�s�on 

system typ�cally feature s�de and rear v�s�on m�rror d�splays for rear v�s�on (F�gure 

061).  Reverse camera d�splays are also becom�ng more common �n contemporary 

motorcars.  It �s �mportant to note that the w�ndow open�ngs for the �nter�or des�gn 

proposal are already well defined as �llustrated �n F�gure 062.  Also, the exter�or 

s�de m�rrors have also been des�gned and are outs�de the scope of th�s �nvest�ga-

t�on.  

The follow�ng are general cons�derat�ons for the des�gn of d�rect and �nd�rect 

v�s�on systems w�th�n the �nter�or des�gn proposal:

 Des�gn should m�n�m�se obstruct�on of the dr�ver’s d�rect FOV where  

 poss�ble.  Th�s �s of part�cular s�gn�ficance due to the low cab�n he�ght of  

 the Hulme F1 supercar.  Because the low cab�n �nherently reduces the  

 dr�ver’s FOV, any further obstructs would have dr�ver safety �mpl�cat�ons.

 M�n�m�se use of reflect�ve surfaces w�th�n the �nter�or to reduce glare.

 Ind�rect v�s�on d�splays should be pos�t�oned so that the comb�ned head  

 and eye movement of the dr�ver does not exceed 60 degrees (SAE, 1967).   

 However, there are poss�ble advantages to pos�t�on�ng these d�splays  

 closer to the dr�vers forward l�ne of s�ght.  If the angle between the rear- 

F�gure 062.  Hulme F1 supercar w�ndow open�ngs.

F�gure 061.  Toyota Corolla �nd�rect v�s�on system des�gn feature.  (Bkkautos, 2006).
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Ferrar� Enzo steer�ng wheel 
has a bevelled top edge 
to not �mpede dr�ver FOV 
(Grab�anowsk�, 2004).

Many motorcars now �ncorporate 
reverse cameras d�splays.  Th�s de-
s�gn features g�ve the dr�ver add�t�onal 
�nformat�on about the�r surround�ng 
env�ronment.

 v�ew d�splay and the dr�ver’s forward l�ne of s�ght �s small enough, dr�vers 

 w�ll be able to v�ew rear events w�thout remov�ng the�r gaze from the  

 forward env�ronment (Peacock and Karwowsk�, 1993, p.211).

 Rear v�ew d�splays should not be pos�t�oned on the same elevat�on as the  

 most cr�t�cal forward �mages. (Peacock and Karwowsk�, 1993, p.212).

The dr�vers FOV �s d�rectly related to the�r dr�v�ng posture.  Issues relat�ng to 

dr�ver FOV are covered under body support systems (3.4.4). 

Appl�cable state-of-the-art technology/mater�als/des�gn

There has been l�ttle change �n the des�gn of d�rect v�s�on systems �n recent years,     

perhaps th�s �s due to the techn�cal constra�nts and demands of ex�st�ng mater�als 

and cab�n safety cell des�gn requ�rements.  There has been however many 

�nnovat�ons �n the des�gn of �nd�rect v�s�on systems.  Some of these �nnovat�ons 

are as follows:

 Infra-red n�ght v�s�on camera d�splays

 External sensors us�ng radar or sonar technology

 Reverse camera d�splays

The appl�cat�on of these technolog�es �s not a pr�mary concern of th�s �nvest�ga-

t�on.  However, the �ntegrat�on of a reverse camera d�splay �s �mportant s�nce the 

�nter�or cab�n �s not des�gned w�th a rear w�ndow open�ng.  

External sensors detect the prox-
�m�ty of near objects, and warn the 
dr�ver of �mpend�ng coll�s�ons

Infra-red n�ght v�s�on cameras �m-
prove n�ght t�me dr�v�ng v�s�b�l�ty.

F�gure 063.  State-of-the-art des�gn features and technolog�es wh�ch a�d d�rect and �nd�rect 
v�s�on.
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3.4.4 Body support system

In-car body support systems are des�gned to support the dr�ver and passenger/s 

�n an appropr�ate dr�v�ng posture.  Generally, the occupant seat�ng posture �s de-

fined by the �nter�or cab�n d�mens�ons.  

Prel�m�nary research �nto occupant seat�ng posture for the Hulme F1 supercar has 

already been conducted (top, F�gure 064).  To affirm the qual�ty of th�s research, 

the ergonom�c data was cross analysed w�th ergonom�c l�terature regard�ng �deal 

dr�v�ng posture (Dreyfuss, 2002).  The ergonom�c data for the Hulme F1 supercar 

showed s�m�lar �nformat�on to the recommended l�terature (bottom, F�gure 064).  

However, there are var�at�ons w�th leg and arm posture.  These var�at�ons are 

unavo�dable due to the packag�ng constra�nts. 

Th�s �nvest�gat�on w�ll now focus on the des�gn of body support system features.  

Typ�cally, a body support system features one of the follow�ng types of seats (also 

see F�gure 065):

 Passenger car seat; the trad�t�onal motorcar seat.

 Sports seat; s�m�lar �n des�gn to passenger seats but w�th �ncreased

 bolster support.

 Bespoke ‘bucket’ seat; a custom rac�ng seat ta�lored to the d�mens�ons  

 of the dr�ver.  These seats are des�gned w�th m�n�mal adjustab�l�ty.

F�gure 064.  Compar�son of ear�ler ergonom�c research on the Hulme F1 supercar aga�nst 
ergonom�c l�terature from Dreyfuss (2002).
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Passenger car seat Bespoke bucket seat

Sport seat

1)  Head rest

2)  Back rest

3)  S�de bolsters

4)  Lumbar support

5)  Leg bolsters

6)  Seat pan

Note:  Some Bespoke bucket 
�ntegrate head bolster�ng.  Head 
bolsters are common �n pro-
fess�onal race cars.  However, 
they restr�ct a dr�vers FOV and 
therefore are unsu�table for 
‘everyday’ use.

Each seat type offers the occupant a d�fferent level of funct�onal performance �n 

the areas of contour adjustab�l�ty, manoeuvrab�l�ty, support from dynam�c dr�v�ng 

forces, overall we�ght, motorcar-road hapt�c feedback and safety (see F�gure 066). 

Desp�te the d�ffer�ng types of seat�ng and funct�onal performance, several key de-

s�gn factors rema�n �n common for sound motorcar seat des�gn.  The follow�ng are 

general des�gn cons�derat�ons for seat�ng w�th�n the �nter�or des�gn proposal:

 Head rest: 

 The top of the head-rest should be at least as h�gh as the occupants  

 eye-level (NRMA, 2006).

 Seat Pan: 

 Incl�ned angle to prov�de support from the ‘submar�ne effect’ 

 (long�tud�nal forces exper�enced under extreme brak�ng).  

 Seat Pan w�dth should reference the h�p breadth of a 95th percent�le  

 female (432mm). 

 Seat pan must be no more than 419mm �n length (Dreyfuss, 2002).

 Backrest:

 He�ght of backrest should reference the s�tt�ng shoulder he�ght of a 95th  

 percent�le male (646mm) (Loughborough, 2001).

 Backrest w�dth should reference the shoulder breadth of a 95th percent�le  

 male (535mm) (Loughborough, 2001).

 Lumbar support: 

 The lumbar support should prov�de cont�nuous support along the length  

6

3

2

4

1

5

6

3

2

4

1

5

6

3

2

4

1

5

F�gure 065.  Common types of body support systems. 
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Occupant

manoeuvrab�l�ty

Support from 
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forces

Motorcar-road

hapt�c feedback

Safety

Seat we�ght

Contour 

adjustab�l�ty
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a w�de range of 

users

H�gh

Med�um

Low

 and contour of an occupants back.

 S�de and leg bolsters:

 Bolsters should prov�de adequate support from dynam�c dr�v�ng forces.

Supercars are des�gned to have greater dynam�c performance �n compar�son to 

most road go�ng motorcars.  Th�s results �n the need for h�gh-performance seats.  

The Hulme F1 supercar requ�res a seat package character�st�c of a sports seat, 

wh�ch offers adequate support from dynam�c dr�v�ng forces, but also allow�ng for 

the accommodat�on of a w�de range of users.

The �mportance of v�sual comfort features

Research by Helander (2003) shows that once bas�c ergonom�c and anthropomet-

r�c needs are met �n an automot�ve seat, a user’s sensory feedback from the�r 

l�gaments, jo�nts and sp�ne are unable to d�st�ngu�sh between m�nor funct�onal or 

ergonom�c des�gn d�fferences.  Furthermore, v�sual des�gn features assoc�ated 

w�th comfort were eas�er to perce�ve and d�fferent�ate over m�nor ergonom�c d�f-

ferences.  Th�s research prov�des support to the approach of th�s �nvest�gat�on; 

where once bas�c ergonom�c and anthropometr�c requ�rements are met, emphas�s 

focuses on the v�sual aspects of the �nter�or des�gn proposal.

H-Po�nt (HP) and dr�ver field of v�s�on (FOV)

The HP �s a theoret�cal po�nt that references the p�vot centre of the occupants 

F�gure 066.  Evaluat�on of the common types of body support systems.
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F�gure 068.  Two l�ght method.  (Peacock and Karwowsk�, 1993. p.91).

F�gure 067.  Pagan� Zonda F Roadster offset dr�v�ng pos�t�on. (Autodrome, n.d.). 

3º

torso and th�gh centre l�nes (Peacock and Karwowsk�, 1993, p.32).  Funct�onal task 

or�entated anthropometr�c measurements are referenced from the HP.  Typ�cally, 

the HP �s measured us�ng a H-po�nt manak�n or 2D occupant templates.  Th�s 

�nvest�gat�on does not have access to an H-po�nt manak�n.  Therefore, referenc�ng 

the HP �s only poss�ble us�ng 2D manak�ns.  Prev�ous ergonom�c research �nto the 

Hulme F1 supercar only demonstrates the HP of a 95th percent�le male (F�gure 

064).  There �s no data �llustrat�ng the HP for a range of users (�.e. 5th percent�le 

female to 95th percent�le male).  As a result, all control and dr�v�ng posture data 

�llustrated �n F�gure 064 �s only appropr�ate for a 95th percent�le male.  Th�s �ssue 

�s cons�dered s�gn�ficant, s�nce the Hulme F1 supercar �s �ntended for a range of 

users.  Th�s �ssue �s further explored dur�ng th�s �nvest�gat�on.

A dr�ver’s FOV �s largely determ�ned by the�r eye pos�t�on; dr�ver eye pos�t�on �s 

determ�ned by the des�gn of the body support system and package.  As a result, a 

dr�ver’s FOV �s typ�cally referenced from the�r HP.  Prev�ous ergonom�c research 

on the Hulme F1 supercar does not d�scuss the �mpl�cat�ons of d�fferent HP loca-

t�ons on a dr�ver’s FOV.  Th�s �ssue �s also further explored dur�ng �nvest�gat�on.

Off-set dr�v�ng pos�t�on and foot wells

An off-set dr�v�ng pos�t�on occurs when the motorcar seat �s pos�t�oned at an off 

set angle from the central motorcar ax�s.  To demonstrate th�s, F�gure 067 �llus-

trates the seats of the Zonda F Roadster at a 3º off set.  Off set dr�v�ng pos�t�ons 

are common �n contemporary supercars (Nye, et al, 1999).  Th�s �s due to the�r 
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package configurat�on, where the m�d-mounted eng�ne pushes the �nter�or cab�n 

forward.  The front wheel wells are typ�cally w�der than convent�onal road cars and 

therefore reduces foot well s�ze.  Th�s forces the occupant to be pos�t�oned at a 

sl�ght off set to the central ax�s.  There �s currently no ex�st�ng data on whether 

the Hulme F1 supercar �nter�or has an off set dr�v�ng pos�t�on, although th�s �s 

l�kely to be the case.  If th�s occurs, alter�ng the package to el�m�nate an off set 

dr�v�ng pos�t�on �s outs�de of the scope of th�s �nvest�gat�on. 

Long�tud�nally fixed seat pos�t�on

As stated earl�er, the use of dr�ve-by-w�re technology allows h�ghly adjustable 

controls.  The use of th�s technology el�m�nates the need for long�tud�nally adjust-

able seat�ng, as the occupants do not need to adjust the�r seated pos�t�on to reach 

controls.  As a result, the �nter�or des�gn proposal focuses on long�tud�nally fixed 

seat�ng.  A fixed seat pos�t�on was also cons�dered more reflect�ve of the F1 

cockp�t and dr�v�ng exper�ence.

Adjustable seat he�ght

He�ght adjustable seats are becom�ng �ncreas�ngly common �n contemporary 

motorocars.  The purpose of th�s �s to prov�de �mproved FOV; part�cularly w�th 

dr�vers who are small �n stature (Loughborough, 2001). The �mpl�cat�ons of he�ght 

adjustable seats w�th�n the �nter�or des�gn proposal are explored dur�ng �ts 

development.

     

F�gure 069.  RealFlex concept seat. (IAV, 2004b).
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F�gure 070.  Inter�or buck ergonom�c test�ng  (Nye, et al, 1999, p.87).

Appl�cable state-of-the-art technology/mater�als/des�gn

F�gure 069 �llustrates the RealFlex seat concept (IAV, 2004a), a state-of-the-art 

motorcar seat des�gn.  Th�s des�gn offers super�or funct�onal performance through 

the use of adjustable mult�-contour support surfaces.  The des�gn also caters for a 

w�de range of users through �ts adjustable seat pan, back rest and bolsters. 

S�nce funct�onal �nnovat�on �s not the pr�mary concern of th�s �nvest�gat�on, there 

�s no �ntent�on to �ntegrate th�s seat�ng concept �nto the �nter�or des�gn proposal. 

However, the �ntegrat�on of adjustable bolster�ng w�th�n the �nter�or des�gn proposal 

�s des�rable, as th�s allows for the accommodat�on of a w�de range of users wh�lst 

offer�ng the requ�red level of support for supercars.

Gaps �n knowledge requ�r�ng further research

Several areas of research requ�re further �nvest�gat�on w�th regard to body support 

system for th�s �nter�or des�gn proposal.  F�rstly, there �s no ex�st�ng data on the 

occupant seat�ng posture from plan v�ew or the front elevat�on.  These alterna-

t�ve perspect�ve planes allow for a more comprehens�ve assessment of appropr�-

ate seat�ng postures and occupant spat�al requ�rements.  Secondly, current data 

only accounts for the seat�ng posture of a 95th percent�le male.  W�th the �ntended 

end-user hav�ng no spec�fic anthropometr�c descr�pt�on, a w�der range of 

occupants must be tested.  To gather add�t�onal anthropometr�c and ergonom�c 

data, test�ng  s�m�lar to that �llustrated �n F�gure 070 �s requ�red.  Test�ng of th�s 

nature w�th the use of a 1:1 �nter�or buck �s common pract�ce.
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3.4.5 Veh�cle �ngress/egress systems

The �ngress-egress system fac�l�tates occupant entry and ex�t.  Typ�cal features 

�nclude the motorcar doors, seats, entry/ex�t space and support surfaces (typ�cally 

handles).  The entry/ex�t space �s also a d�st�nct feature of the �ngress/egress 

system.  

The follow�ng are general cons�derat�ons for the des�gn of an �ngress/egress sys-

tem for the �nter�or des�gn proposal:

 Des�gn features should not obstruct the ex�st�ng entry/ex�t space.  An  

 unobstructed entry/ex�t space allows for easy entry and ex�t.  Typ�cally,  

 the steer�ng wheel and door shutl�ne are the ma�n obstruct�on for 

 occupants.

 Support surfaces should be des�gned and appropr�ately pos�t�oned to as- 

 s�st the occupant when enter�ng and ex�t�ng the motorcar.

The �ngress/egress system for the �nter�or des�gn proposal �s already well defined 

(F�gure 071).  The des�gn and treatment of support surfaces to ass�st occupant 

entry and ex�t st�ll requ�res further �nvest�gat�on.  In add�t�on, the des�gn of the 

entry/ex�t space has yet to be completely resolved and therefore also requ�res 

further �nvest�gat�on. 

F�gure 071.  Inter�or buck entry/ex�t space.
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3.4.5 In-car storage systems

Th�s research defines �n-car storage systems as systems des�gned to package 

and/or support occupant goods.  The follow�ng are typ�cal �n-car storage system 

features (also �llustrated �n F�gure 072):  

 Centre console storage compartments.

 Glove box (generally found �n the �nstrument panel on the passenger s�de).

 Door storage compartments.

 Armrest storage compartment (found between occupant seats).

 In-car cup holders (found �n var�ous pos�t�ons w�th�n the �nter�or).

To date, there �s a lack of l�terature regard�ng des�gn cons�derat�ons for �n-car 

storage systems.  To th�s end, th�s research proposed the follow�ng as bas�c de-

s�gn cons�derat�ons for �n-car storage system des�gn:

 Features should be easy to use and eas�ly access�ble.

 Features should adequately package and support the occupants goods.

 These features should not �mpede on the operat�on of other des�gn 

 features (eg. dr�ver controls).

There are many �nnovat�ve ways to des�gn �n-car storage system features (F�gure 

073).  Due to the scope of th�s �nvest�gat�on, the �nter�or des�gn proposal focuses 

on the des�gn of bas�c storage features.

Centre Console Storage Glove box, door and under seat storage

Armrest storage Cup holders

F�gure 072.  Common �n-car storage features.

F�gure 073.  Innovat�ve �n-car storage features.

Integrated luggage Personal amen�t�es MP3 players
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3.4.6 Inter�or occupant safety systems

Inter�or occupant safety systems are not a pr�mary focus of th�s �nvest�gat�on due 

to the scope and context of th�s �nter�or des�gn proposal.  However, �t �s �mportant

to cons�der the �ntegrat�on of bas�c safety system des�gn features for sound 

des�gn pract�ce.  Inter�or occupant safety systems are categor�sed under act�ve 

and pass�ve safety systems.  The follow�ng are common act�ve and pass�ve �nter�or 

safety system des�gn features:

Act�ve safety systems

Act�ve safety systems are systems des�gned to help prevent an acc�dent from 

occurr�ng.  The follow�ng are common �nter�or act�ve safety system des�gn features 

found �n contemporary motor cars:

 Comfortable seat�ng through sound ergonom�c des�gn

 Clear dr�ver FOV

 Comfortable cl�mate control

 Readable and understandable �n-car �nformat�on d�splays and controls

 

Pass�ve safety systems

When a crash �s unavo�dable, pass�ve safety systems are des�gned to m�n�m�se 

occupant �njury. The follow�ng are common �nter�or pass�ve safety system features 

F�gure 074.  Range of safety system components commonly found �n contemporary motorcars. 
(Autoblog, 2005).

F�gure 075.  A�rbag un�ts are compact enough to fit �nto many �nter�or spaces. (MSN-Autos, 2005).
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found �n contemporary motor cars:

 A�rbags: contemporary a�rbag un�ts are compact enough to fit �nto the  

 most confined spaces. As a result, mult�ple a�rbag un�ts commonly 

 surround occupants to cater for a var�ety of coll�s�ons (as �llustrated �n  

 F�gure 075). 

 Occupant safety harness (seat belt):  there are generally two types of  

 safety harnesses; a three po�nt safety harness (d�agonal lap belt) generally  

 des�gned for road cars and a four to s�x po�nt rac�ng harnesses or�entated  

 towards race cars.   

 Energy absorb�ng deflect�on features: these are des�gned to absorb and  

 deflect the energy of an �mpact �n order to ma�nta�n the structural �nteg- 

 r�ty of the �nter�or safety cell and protect the occupant/s from harm.   

 F�gure 076 �llustrates these safety features �n yellow.  Typ�cally, these  

 features are constructed from mater�als such as h�gh-tens�le strength  

 steel.

There are many theoret�cal des�gn cons�derat�ons assoc�ated w�th occupant safety 

system des�gn.  Due to the scope of th�s �nvest�gat�on, a thorough analys�s, des�gn 

and test�ng of safety systems for the �nter�or des�gn proposal �s not poss�ble.  

Therefore, the des�gn of the �nter�or des�gn proposal w�ll only focus on the general 

�ntegrat�on of common �nter�or safety system des�gn features (ment�oned above).  

F�gure 076.  Common deflect�on features h�ghl�ghted �n yellow. (Automob�les, 2005).
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3.4.7 Summary : Inter�or funct�onal systems

The a�m of th�s sect�on was to �dent�fy fundamental funct�onal and ergonom�c 

des�gn cons�derat�ons to support the �nter�or des�gn proposal.  Rev�ew focused 

on each funct�onal system of the �nter�or des�gn proposal, establ�sh�ng the gen-

eral ergonom�c and funct�onal requ�rements of each system and the�r assoc�ated 

features.  

The follow�ng gaps �n knowledge were �dent�fied �n context to the �nter�or des�gn 

proposal:

 Potent�al locat�ons for �n-car storage systems.

 Pos�t�on�ng and des�gn of support surfaces to ass�st �ngress and egress.

 Stat�c and dynam�c reach envelopes for a range of users.  These 

 envelopes are requ�red for the appropr�ate placement of controls. 

 Appropr�ate pos�t�on�ng of a rear v�s�on d�splay feature.

 Changes �n d�rect FOV w�th a range of users.

 Occupant dr�v�ng posture w�th regard to a range of users.

 Plan and front-end elevat�on ergonom�c d�agrams w�th an appropr�ate  

 range of users.

These �ssues are addressed dur�ng the development of the �nter�or des�gn 

proposal.
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3.5  Background research conclus�on

The a�m of th�s research �nvest�gat�on �s to develop an appropr�ate conceptual 

�nter�or proposal for the Hulme F1 supercar.  To fac�l�tate th�s, the �nvest�gat�on 

requ�red a thorough understand�ng of the Hulme F1 supercar’s context.  Back-

ground research focused on the follow�ng areas of research:

 The Hulme F1 supercar mot�fs.

 Contemporary theory on v�sual product commun�cat�on and exper�ence.

 V�sual trend analys�s of contemporary motorcar exemplars.

 Contemporary theory on the des�gn of �nter�or funct�onal systems.

The find�ngs of each sect�on outl�ned above �llustrate s�gn�ficant �mpl�cat�ons for 

the �nter�or des�gn proposal.  For example, research �nto the Hulme F1 supercar 

mot�fs began to outl�ne appropr�ate express�ons for the �nter�or des�gn proposal 

(F�gure 028).  The contrast�ng qual�t�es assoc�ated w�th h�gh-performance and 

luxury was a recurr�ng �ssue dur�ng the background research, �nd�cat�ng that the 

�nter�or des�gn proposal requ�res an appropr�ate balance between the express�ons 

of h�gh-performance and luxury.  Research also concluded that F1 references can 

be used to express both ‘exot�cness’ and ‘h�gh-performance’ w�th�n the �nter�or 

des�gn proposal.

The VPE framework by Warell (2007) offered a systemat�c approach for develop-

�ng more refined des�gn cr�ter�a for the �nter�or des�gn proposal.  To g�ve the des�gn 
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cr�ter�a context and support, the framework was used to analyse aesthet�c trends 

�n luxury, h�gh-performance and exot�cness �n contemporary motorcar �nter�ors and 

�nter�or/exter�or relat�onsh�ps.  The �dent�fied trends �llustrated many �mpl�cat�ons 

for the development of des�gn cr�ter�a.  For example, many exot�c exemplars use 

contrast�ng h�gh-performance mater�als such as unadorned carbon fibre compos-

�te and metall�c tr�m to h�ghl�ght funct�onal control features.  Th�s was seen as an 

appropr�ate trend to reference �n the �nter�or des�gn proposal as �t allows for h�ghly 

d�st�nct�ve and express�ve control features. 

A summary of the des�red qual�t�es and express�ons for the �nter�or des�gn 

proposal �s �llustrated �n F�gure 077.

The follow�ng gaps �n knowledge were �dent�fied �n context to the �nter�or des�gn 

proposal, wh�ch requ�red further �nvest�gat�on:

 Appropr�ate �ntegrat�on of an �ngress/egress system s�m�lar to a F1 race  

 car ‘snap on’ steer�ng wheel

 The appropr�ateness of a cocoon l�ke dr�ver cockp�t

 Potent�al locat�ons for �n-car storage systems

 Pos�t�on�ng and des�gn of support surfaces to ass�st �ngress and egress.

 Stat�c and dynam�c reach envelopes for a range of users, to establ�sh

 appropr�ate areas for the placement of controls.

 Appropr�ate pos�t�on�ng of a rear v�s�on d�splay feature

 Changes �n d�rect FOV w�th a range of users
F�gure 077.  The des�red qual�t�es and express�ons w�th�n the �nter�or des�gn proposal.   

Des�red qual�t�es and express�ons for the �nter�or des�gn proposal

Luxury       H�gh-performance

Exot�cness

Exter�or form language

Easy to use

Comfort

Opulent

Extravagant

H�gh-qual�ty mater�als

Expens�ve

Des�rable

Mean�ngful fam�l�ar�ty

Profess�onal user

Requ�res sk�ll and knowledge to use 

Necess�ty

H�ghly funct�onal

Super�or

H�gh-performance mater�als

Expens�ve

Spec�al�sed

Comprehens�ble

Unusual

F1 race car references

Common form langauge

Seat�ng treated 

w�th leather tr�m

Comprehens�ble 

secondary controls

Contrast�ng 

colours and 

h�gh-perform-

ance mater�als for 

control fixtures

Exposed structural 

elements

Unadorned carbon 

fibre compos�te 

tr�m

Leather tr�m

Complex compos�t�on

M�n�mal form element 

repet�t�on

S�mple compos�t�on

Frequent form 

element repet�t�on

H�ghly appropr�ate term to express w�th�n the �nter�or des�gn proposal

Moderately appropr�ate term to express w�th�n the �nter�or des�gn proposal

Inappropr�ate term to express w�th�n the �nter�or des�gn proposal

Term not appl�cable to the development of the �nter�or des�gn proposal
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 Occupant dr�v�ng posture w�th regard to a range of users 

 Plan and front end elevat�on ergonom�c d�agrams w�th a range of users.

The �ntegrat�on and s�gn�ficance of the background research find�ngs can be seen 

w�th�n the des�gn cr�ter�a �n chapter 4.  As proposed w�th�n the central propos�t�on 

(1.2), the des�gn cr�ter�a are d�v�ded �nto two categor�es; performance and exper�-

ence des�gn cr�ter�a.  Exper�ence des�gn cr�ter�a outl�nes the des�red v�sual 

requ�rements of the �nter�or des�gn proposal, wh�le performance cr�ter�a outl�nes 

the funct�onal and ergonom�c requ�rements and cons�derat�ons for the �nter�or 

des�gn proposal.  These cr�ter�a are used as a start�ng po�nt for the development 

of an �nter�or des�gn proposal that fulfils the a�m of the research.
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4.0 Exper�ence des�gn cr�ter�a Table 001.  Exper�ence des�gn cr�ter�a - part 1.

Exper�ence cr�ter�a Requ�red Des�rable (H�gh) Des�rable (Moderate) Des�rable (Low)

Repet�t�on of h�gher 

order form elements

Repet�t�on of lower 

order form elements

H�gh-performance des�gn elements 

should be styled to appear complex 

�n compos�t�on and use m�n�mal form 

element repet�t�on

Luxury des�gn elements should be 

styled to appear s�mple �n compos�-

t�on and use frequent form element 

repet�t�on

H�gh-performance des�gn elements 

should reference contemporary F1 

race cars 

Inter�or des�gn proposal expres-

s�on should compl�ment the ex�st�ng 

exter�or aesthet�c express�on

Secondary control features 

should be easy to comprehend.
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Table 001.  Exper�ence des�gn cr�ter�a - part 1.

Exper�ence cr�ter�a Requ�red Des�rable (H�gh) Des�rable (Moderate) Des�rable (Low)

Exper�ence des�gn cr�ter�aTable 002.  Exper�ence des�gn cr�ter�a - part 2.

Overall aesthet�c compos�t�on 

should not be overly s�mple or 

complex.

Integrate unadorned carbon 

fibre and leather tr�m.

V�sual features assoc�ated 

w�th seat comfort should be 

expressed.

Complex S�mple

Control features should be trea-

ted w�th contrast�ng colours and/

or h�gh-performance mater�als.

Body support system should �n-

tegrate h�gh-qual�ty leather tr�m.

Inter�or aesthet�c should refer-

ence structural elements

The aesthet�c compos�t�on 

should ut�l�se negat�ve space
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Performance des�gn cr�ter�a Table 003.  Performance des�gn cr�ter�a - part 1.

Performance cr�ter�a Requ�red Des�rable (H�gh) Des�rable (Moderate) Des�rable (Low)

Inter�or must accommodate two 

occupants

The �nter�or des�gn proposal must 

fit w�th�n the ex�st�ng package

Forward v�s�b�l�ty should be free 

of v�sual obstruct�ons.

In-car d�splay systems should be 

pos�t�oned as far from the dr�ver 

as poss�ble (wh�le st�ll leg�ble) 

and h�gh as poss�ble (w�thout ob-

struct�ng the dr�vers d�rect FOV)

Adjustable headrest (laterally and 

long�tud�nally)

Body support des�gn feature con-

s�derat�ons (refer to 3.4.4)

The �nter�or must have occupant 

safety harnesses

The �nter�or should have occupant 

a�rbags un�ts

The �nter�or des�gn meets general 

requ�rements �mpl�ed by deflect�on 

features.
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 Performance des�gn cr�ter�a

Performance cr�ter�a Requ�red Des�rable (H�gh) Des�rable (Moderate) Des�rable (Low)

Table 003.  Performance des�gn cr�ter�a - part 1. Table 003.  Performance des�gn cr�ter�a - part 2.

Pr�mary controls �ntegrate dr�ve-

by-w�re technology

Foot pedals des�gned to allow 

for left-foot break�ng.

Dynam�c contour�ng seat 

bolsters

Easy access to secondary 

control features for a w�de range 

of users

Entry/ex�t space should rema�n 

as large and unobstructed as 

poss�ble

In-car storage features are to 

be eas�ly to used and access�ble.

Pr�mary controls should be 

long�tud�nally adjustable

Body support system should be 

fixed �n pos�t�on
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5.0 Des�gn research

The background research has establ�shed the context, �dent�fied ex�st�ng gaps �n 

knowledge and developed a comprehens�ve l�st of exper�ence and performance 

des�gn cr�ter�a for th�s study.  The purpose of th�s sect�on �s to develop a research 

programme wh�ch focuses on the development and test�ng of an appropr�ate 

�nter�or des�gn proposal for the Hulme F1 supercar.  The follow�ng subjects are 

exam�ned �n th�s sect�on:

 Research Approach

 Research Methods
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5.1 Research approach

As stated �n Chapter 1.1, the a�m of th�s research �s to ‘develop an appropr�-

ate �nter�or des�gn proposal for the Hulme F1 supercar’.  Th�s by nature �mpl�es 

creat�ve pract�ce �s requ�red to fulfil or address the research a�m.  However, �t �s 

d�fficult to des�gn w�thout support�ng context.  Therefore, there are two pr�mary 

modes of research for th�s �nvest�gat�on; ‘research through des�gn’ and ‘research 

for des�gn’.  

‘Research through des�gn’ places emphas�s on des�gn pract�ce as a means of 

�nqu�ry and produc�ng knowledge (Downton, 2003).  Des�gn pract�ce �s used to de-

velop the �nter�or des�gn proposal w�th�n the context the des�gn cr�ter�a outl�ned �n 

chapter 4.  The �nter�or des�gn proposal �s �n turn used to test the cred�b�l�ty of the 

des�gn cr�ter�a and evaluate whether �t has fulfilled the a�m of th�s �nvest�gat�on.

‘Research for des�gn’ �s used as a means of support�ng the research through 

des�gn process (Downton, 2003).  The research for des�gn focused on unresolved 

user �ssues �dent�fied w�th�n the background research and development of support-

�ng mater�al requ�red for the �nter�or des�gn proposal.

F�gure 078 �llustrates how the two pr�mary modes of research compl�ment each 

other dur�ng the development of the �nter�or des�gn proposal.

Background research

Des�gn cr�ter�a

Research through Des�gn

Research for Des�gn

Evaluat�on

F�gure 078.  Overall research approach.
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5.2 Research methods

Th�s sect�on d�scusses the select�on and des�gn of research methods employed �n 

th�s study.  When cons�der�ng development and test�ng of an appropr�ate �nter�or 

des�gn proposal for the Hulme F1 supercar, the need to use mult�ple research 

methods becomes ev�dent.  For example, the development of the �nter�or des�gn 

proposal requ�res a range of qual�tat�ve, quant�tat�ve and �terat�ve research through 

des�gn methods.  Meanwh�le, test�ng of the �nter�or des�gn proposal requ�res 

d�fferent research methods altogether.  

F�gure 080 �llustrates the range of research methods selected for th�s �nvest�ga-

t�on.  Many of these research methods are qual�tat�ve, reflect�ng the ‘research 

through des�gn’ stance of th�s �nvest�gat�on.  A number of quant�tat�ve research 

methods w�ll also be used to ensure the funct�onal and ergonom�c requ�rements 

are fulfilled.

  

The research methods selected for th�s �nvest�gat�on can be categor�sed as 

follows:

 ‘Research for des�gn’ methods

 ‘Research through des�gn’ methods

 ‘Des�gn evaluat�on’ methods

For a full descr�pt�on of each research method refer to Tables 005, 006 and 007.

V�sual

Verbal/Wr�tten

Qual�tat�ve Quant�tat�ve

Evaluat�on

Concept sketch�ng

Quest�onna�re

Ergonom�c test�ng

Scenar�os

Immers�ve 
exper�ence

Concept 
development

Form stud�es

Techn�cal 
documentat�on

Aesthet�c modell�ng

F�nal des�gn scenar�o

F�gure 079.  Types of research methods used �n th�s �nvest�gat�on.
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‘Research for des�gn’ methods

Method Method A�m

Immers�ve 

exper�ence

(Moore and 

Conn, 1985)

Ergonom�c 

test�ng

Scenar�os

(Black, 2007)

Illustrate and/or 

propose �ntended 

user r�tuals for 

the �nter�or des�gn 

proposal.

Invest�gate ad-

d�t�onal sources of 

�nsp�rat�on and/or 

des�gn �ssues �n 

context to the 

�nter�or des�gn 

proposal.

Address the gaps 

�n knowledge 

outl�ned w�th�n the 

background re-

search w�th regard 

to ergonom�c and 

funct�onal �ssues. 

(refer to 3.5).

Method Object�ves Appropr�ateness
of use

D�sadvantages or
�ssues of use

M�n�m�sat�on of
potent�al �ssues

Add�t�onal perform-

ance des�gn cr�te-

r�a for the �nter�or 

des�gn proposal.

Add�t�onal des�gn 

cr�ter�a.

Unforeseen des�gn 

�ssues for further 

cons�derat�on.

Outl�ne ‘typ�cal’ 

user r�tuals and po-

tent�al solut�ons for 

embody�ng exper�-

ence cr�ter�a.

An effect�ve and 

s�mple means 

for express�ng a 

product �n use.  

Allows for the 

�dent�ficat�on of 

spec�fic des�gn 

�ssues.  

W�thout access 

to the target end 

user, accurate 

scenar�os are not 

poss�ble.

Data generated

from bas�c 

ergonom�c test-

�ng w�th human 

part�c�pants �s 

fast and easy to 

�nterpret.

An �n-depth er-

gonom�c �nvest�-

gat�on �s outs�de 

the scope of th�s 

study.  It requ�res 

lengthy test�ng 

w�th numerous 

part�c�pants.

Focus test�ng on 

ex�st�ng gaps �n 

knowledge.

Scenar�os were 

developed cover-

�ng a range of 

‘typ�cal’ user 

tasks.

Creat�ve and 

construct�ve 

means of ga�n�ng 

new �ns�ght �nto 

poss�ble r�tuals 

and/or des�gn 

�ssues.

F�nd�ngs can be 

h�ghly subject�ve

The researcher re-

ma�ned as object�ve 

as poss�ble wh�le 

part�c�pat�ng �n the 

act�v�t�es under 

study.  Events were 

recorded for post-

exam�nat�on.

Method Descr�pt�on and Process

Th�s method requ�red the researcher 

to be an a object�ve observer or 

part�c�pant �n the follow�ng act�v�t�es 

under study;

Dr�v�ng a Formula Challenge race car

Passenger w�th�n the Saker GT 

Test a range of part�c�pants and a 

1:1 scale �nter�or buck w�th ex-

ter�or bodywork.  Ergonom�c and 

anthropometr�c data was recorded.  

The descr�pt�ons of each test are 

d�scussed �n sect�on 6.2.

Illustrated storyboards were devel-

oped dep�ct�ng a ser�es of sequen-

t�al tasks relat�ng to the use of the 

�nter�or des�gn proposal.

Storyboard mater�al was based upon 

the researchers observat�ons and 

find�ngs from the ‘�mmers�ve expe-

r�ence’ method.

Table 005.  Descr�pt�on of each ‘research for des�gn’ methods used �n th�s �nvest�gat�on.
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‘Research through des�gn’ methods

Method Method A�m

Concept 

sketch�ng

Form stud�es

Aesthet�c 

modell�ng

F�nal des�gn 

scenar�o

Techn�cal 

documenta-

t�on of the 

final des�gn

Generate concepts 

wh�ch respond to 

the des�gn cr�ter�a 

(4.0).

Concept 

development

Generate 3D 

concepts.

Produce a model 

that embod�es the 

assumpt�ons of the 

des�gn cr�ter�a.

Descr�be �nter�or 

des�gn proposal �n 

context to the end 

user.

Illustrate that the 

des�gn fits w�th�n 

the package and 

accommodates a 

range of users.

Develop a concept 

to the stage where 

�t fulfils most of the 

des�gn cr�ter�a (4.0).

Method Descr�pt�on and Process

The researcher used a range of 

med�a to �terat�vely generate a 

range of concepts.

Iterat�ve des�gn techn�ques were 

used to develop a concept.  Empha-

s�s was placed on fulfill�ng exper�-

ence and performance cr�ter�a

Fast modell�ng mater�als such as 

polystyrene were used to sculpt 

concepts �n 3D.

Model mak�ng techn�ques were 

used to develop an aesthet�c model 

based on concept render�ngs and 

form stud�es.

Illustrated storyboards express�ng 

the �ntended mode of use and r�tu-

als for the �nter�or des�gn proposal.

Referenc�ng d�mens�ons from the 

1:1 �nter�or buck and ergonom�c 

data, cross-sect�onal plan and 

elevat�on draw�ngs of the �nter�or 

des�gn proposal were developed.

Method Object�ves Appropr�ateness
of use

D�sadvantages or
�ssues of use

M�n�m�sat�on of
potent�al �ssues

Fast means for 

for the explora-

t�on of a range 

of concepts.

2D draw�ngs have 

l�m�tat�ons when 

resolv�ng 3D for-

mal qual�t�es.

Used �n comb�na-

t�on w�th form 

stud�es and aes-

thet�c modell�ng.

Develop range of 

potent�al concepts 

for evaluat�on.

1:2 scale looks l�ke 

model of the �nter�or 

des�gn proposal.

Effect�ve means 

for express-

�ng user related 

des�gn features. 

W�ll not have the 

same resolut�on 

as a 1:1 model.

A h�gh level of 

v�sual resolut�on 

was �mbued w�th�n 

the model.

Illustrated 

storyboards.

Easy to evalu-

ate surface and 

spat�al qual�t�es.

Lack of resolut�on 

due to the type of 

med�a used.

Used �n comb�na-

t�on w�th concept 

sketch�ng.

Referenc�ng of 

des�gn cr�ter�a 

to gu�de des�gn 

d�rect�on.

No way to ensure 

users w�ll �nteract 

�n the ‘�ntended’ 

manner.

Plan and elevat�on 

cross-sect�on draw-

�ngs.

Form stud�es dem-

onstrat�ng surface 

and spat�al qual�t�es. 

A refined concept 

that �s ready to be 

developed as an 

aesthet�c model.

Des�gn develop-

ment may take 

an �nappropr�ate 

des�gn d�rect�on.

Effect�ve means 

of fully resolv�ng 

the v�sual aes-

thet�c �n 3D.

A range of draw-

�ngs are requ�red 

to commun�cate 

d�mens�onal proper-

t�es of the des�gn.

3D scan the 

model or generate 

a CAD model of 

the �nter�or des�gn 

proposal.

Plan and eleva-

t�on draw�ngs of 

the �nter�or de-

s�gn proposal are 

measurable.

Storyboards fo-

cused on common  

user tasks w�th�n 

motorcar �nter�ors.

Allows for a 

more focused 

�terat�ve process.

Table 006.  Descr�pt�on of each ‘research through des�gn’ methods used �n th�s �nvest�gat�on.
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‘Des�gn evaluat�on’ methods 

Method Method A�m

Evaluat�on

Qual�tat�ve 

quest�onna�re

For a complete 

copy of the 

quest�onna�re 

and reference 

�magery used �n 

th�s study, refer 

to Append�x 2.

Evaluate whether  

the �nter�or des�gn 

proposal compl�-

ments the ex�st-

�ng exter�or, thus 

fulfill�ng the a�m of 

th�s research.

Assess whether 

the des�gn cr�ter�a 

and �s of a cred�ble 

nature.  Th�s w�ll 

�n turn assess the 

cred�b�l�ty of the 

central propos�-

t�on.

Evaluate whether 

the �nter�or des�gn 

proposal fulfils 

the des�gn cr�ter�a 

outl�ned �n chapter 

4.0.

Method Object�ves Appropr�ateness
of use

D�sadvantages or
�ssues of use

M�n�m�sat�on of
potent�al �ssues

S�mple means 

for gather-

�ng a number 

of qual�tat�ve 

responses 

Establ�sh general 

trends �n part�c�-

pant responses 

w�th regard to 

the v�sual �m-

press�on of the 

�nter�or des�gn 

proposal.

Establ�sh to what 

degree part�c�-

pants bel�eve the 

�nter�or des�gn 

proposal com-

pl�ments the 

exter�or.

Assess how 

many des�gn cr�-

ter�a are fulfilled 

by the �nter�or 

des�gn proposal.

D�fficult to know 

whether part�c�-

pants w�ll respond 

�n a fash�on that 

�s construct�ve for 

th�s �nvest�gat�on.

T�me consum�ng 

for part�c�pants.

L�m�ted number of 

potent�al par-

t�c�pants due to 

the s�ze of New 

Zealand.

Quest�on amb�gu-

�ty was m�n�m�sed 

by phras�ng them 

correctly.

Short quest�on-

na�re

The researcher 

v�s�ted as many 

appropr�ate deal-

ersh�ps as pos-

s�ble to obta�n an 

adequately s�zed 

sample group.

The l�terature 

of Brace (2004) 

on the des�gn of 

quest�onna�res 

was referenced.

If the des�gn cr�-

ter�a are �nval�d, 

then des�gn work 

�s l�kely to proceed 

�n an �nappropr�ate 

d�rect�on.

Constantly 

reflect on the 

des�gn cr�ter�a 

and �f necessary 

make changes 

to �t.

Prov�des the 

‘research 

through des�gn’ 

process a 

general frame-

work to follow.

Method Descr�pt�on and Process

Target part�c�pants:

10-15 luxury and/or exot�c motorcar sales people.  

Part�c�pants were selected from Ferrar�, Porsche, 

Lamborg�h�n�, Mercedes-Benz, Aud� and Bentley 

dealersh�ps.  They were selected for the�r expert 

knowledge of luxury and exot�c motorcars, and as-

soc�at�on w�th potent�al end users.

Quest�onna�re des�gn and format:

Quest�ons were answered �n response to �magery of 

the �nter�or des�gn proposal.  

Quest�ons 1-3 assessed the v�sual �mpress�on of 

the �nter�or des�gn proposal �n relat�on to keywords 

the des�gn based �tself on.  V�sual Analogue Scales 

(Gould et al, 2002, p.706) were used to allow par-

t�c�pants to answer.  A deta�led descr�pt�on of V�sual 

Analogue Scales �s d�scussed �n 8.2.  Part�c�pants 

were also g�ven the opportun�ty to expla�n the�r 

response through open-ended qual�tat�ve quest�ons. 

Quest�on 4 assessed how well part�c�pants bel�eve

the �nter�or des�gn proposal compl�ments the ex-

ter�or.  Answers were g�ven through a rat�ng based 

mult�-cho�ce quest�on and open-ended qual�tat�ve 

response expla�n�ng the�r response �f appl�cable.  

Des�gn cr�ter�a was referenced dur�ng the 

‘research through’ des�gn process.  Also, the 

�nter�or des�gn proposal was evaluated aga�nst 

the exper�ence and performance des�gn cr�ter�a.

Table 007.  Descr�pt�on of each ‘des�gn evaluat�on’  methods used �n th�s �nvest�gat�on.
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6.0 ‘Research for des�gn’ results and d�scuss�on

The follow�ng ‘research for des�gn’ method results are d�scussed �n th�s sect�on:

 Immers�ve Exper�ence  (Moore and Conn, 1985)

 Ergonom�c Test�ng

 Scenar�os (Black, 2007)

 

The results from these methods contr�buted to the development of the �nter�or 

des�gn proposal.

6.1  Immers�ve exper�ence results

The follow�ng two �mmers�ve exper�ence stud�es were the focus of th�s study;  

 Travell�ng �n a Saker GT

 Dr�v�ng a Formula Challenge race car

These act�v�t�es �nvolved the researcher as an act�ve part�c�pant or object�ve ob-

server.  The two exper�ences were planned to develop further �ns�ght �nto poss�ble 

des�gn �ssues relat�ng to the �nter�or des�gn proposal.
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6.1.1  Saker GT exper�ence

The Saker GT (1992) �s a New Zealand bu�lt k�t-car, assembled by the owner from 

a set of prefabr�cated parts.  To reduce eng�neer�ng development t�me, cost and to 

g�ve the Hulme F1 supercar an �mmed�ate level of proven performance, the chass�s 

and suspens�on setup from the Saker GT was mod�fied for use on the Hulme F1 

supercar prototype.  The �nter�or cab�n of the Saker GT offers an �deal env�ron-

ment for the researcher to exper�ence dynam�c dr�v�ng forces and spat�al �ssues 

that relate closely to the Hulme F1 supercar. 

In th�s exper�ence, the researcher was a passenger w�th�n the Saker GT.  The fol-

low�ng observat�ons were made dur�ng th�s exper�ence:

 The steer�ng wheel was des�gned to sh�ft hor�zontally towards the centre 

 of the �nter�or cab�n (F�gure 081).  Th�s, �n effect, made �ngress and egress  

 eas�er by creat�ng a larger entry/ex�t space.  

 The �nter�or cab�n was sl�ghtly claustrophob�c w�th restr�cted v�s�on 

 compared w�th a convent�onal road saloon.  A far forward dashboard and 

 narrow foot wells also contr�buted towards th�s claustrophob�c exper�ence. 

 Th�s �ssue was compounded by the fact that the researcher �s small �n  

 stature. 

 The ex�st�ng seats lacked adequate s�de bolster support, part�cularly wh�le  

 corner�ng.    

F�gure 080.  The Saker GT.

F�gure 081.  Ingress and egress was made eas�er w�th a steer�ng wheel wh�ch hor�zontally sh�fted 
towards the centre of the cab�n.
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From these observat�ons, the follow�ng des�gn �ssues arose;  

 The steer�ng wheel of the Saker GT had strong �mpl�cat�ons for the   

 steer�ng wheel des�gn of the �nter�or des�gn proposal.  As ment�oned �n  

 sect�on 3.4.5, a convent�onally pos�t�oned steer�ng wheel obstructs the  

 entry/ex�t space.  A hor�zontally sh�ft�ng steer�ng wheel as observed �n  

 the Saker GT could be referenced w�th�n the �nter�or des�gn  proposal to  

 address th�s �ssue.  The concept of an art�culat�ng steer�ng wheel   

 also makes reference to F1 steer�ng wheels where the restr�cted entry/ 

 ex�t space makes �t necessary for a removable steer�ng wheel (3.1.5).   

 The �nter�or cab�n should be as spac�ous as poss�ble, as a claustrophob�c  

 exper�ence �s not des�rable.  Th�s could be ach�eved by m�n�m�s�ng the  

 s�ze of the dashboard to open up the �nter�or space. 

 Th�s exper�ence affirmed the need for adequate s�de bolster�ng w�th�n the 

 �nter�or des�gn proposal, as outl�ned �n sect�on 3.4.4.
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6.1.2 Formula Challenge race car exper�ence

The Formula Challenge race car exper�ence offers part�c�pants the opportun�ty to 

emulate the�r Formula One rac�ng heroes �n an open wheeled, open cockp�t race 

car.  Th�s rac�ng exper�ence was �deal for ga�n�ng �ns�ght �nto of F1 aesthet�cs and 

r�tuals.  W�th the sponsorsh�p of Total Exper�ence Inc, the researcher was g�ven 

the opportun�ty to exper�ence first hand dr�v�ng an open wheel race car on a pro-

fess�onal race c�rcu�t. 

F�rstly, the researcher was g�ven a br�ef �ntroduct�on to the race c�rcu�t and track 

dr�v�ng techn�ques.  Rac�ng overalls, gloves and a helmet were suppl�ed to the 

researcher to wear.  He was then �nv�ted to enter the Formula Challenge race car 

and dr�ve five laps around the race c�rcu�t (F�gure 082).  The follow�ng observat�ons 

were made from th�s Formula Challenge exper�ence:

 The lack of a glasshouse prov�ded unrestr�cted v�s�on.  Hav�ng unrestr�ct-

 ed v�s�on was a very l�berat�ng exper�ence for the researcher, s�nce most  

 convent�onal road go�ng motorcars have an enclosed cab�n w�th l�m�ted  

 exter�or v�s�on.  Th�s exper�ence was surpr�s�ng, s�nce the narrow cockp�t  

 was expected to create a claustrophob�c exper�ence.  

 There was a lack of luxur�es w�th�n the cockp�t compared to convent�onal

 road saloons.  Th�s was not surpr�s�ng, as prev�ous background research  

 �llustrated the lack of luxur�es w�th�n h�gh-performance race cars (3.3.2).   

 Th�s �ns�ght d�d �llustrate how a lack of luxur�es m�n�m�ses dr�ver 

F�gure 082.  Formula Challenge rac�ng exper�ence. 
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 d�stract�on and max�m�ses dr�ver focus on the rac�ng c�rcu�t and dr�v�ng.  

 For example, when brak�ng to turn �nto a corner, there were no d�strac- 

 t�ons such as �n-car enterta�nment or fiddly cl�mate control buttons to  

 d�sturb the researchers concentrat�on.  The controls and d�splay were  

 also pos�t�oned d�rectly �n front of the dr�ver.  Th�s further fac�l�tated the  

 researchers focus on the race c�rcu�t and dr�v�ng �ssues. 

 Dr�v�ng the race car was a un�que and r�ch sensor�al exper�ence.  For ex- 

 ample, the deafen�ng rumble of the eng�ne mounted d�rectly beh�nd the  

 seat created a raw dr�v�ng exper�ence unl�ke any convent�onal road saloon.   

 The firm rac�ng suspens�on further emphas�sed th�s ‘rawness’ by allow�ng 

 the researcher to feel every �mperfect�on on the track surface and 

 unrestr�cted v�s�on created a v�sually l�berat�ng dr�v�ng exper�ence.

 

Overall, th�s dr�v�ng exper�ence was un�que when compared to that exper�enced 

�n a convent�onal road go�ng motorcar.  Th�s un�queness demonstrated ‘exot�c’ 

qual�t�es.  As already stated, exot�cness �s a des�red express�on w�th�n the �nter�or 

des�gn proposal.  Th�s exper�ence prov�ded add�t�onal support for the F1 cockp�t 

as an appropr�ate reference for the �nter�or des�gn proposal.  Qual�t�es such as 

unrestr�cted v�s�on and a dr�v�ng focused user �nterface re�nforced th�s exper�ence.  

It �s �mportant to note that prov�d�ng complete unrestr�cted v�s�on for the �nter�or 

des�gn proposal �s not poss�ble, as the w�ndow open�ngs have already been estab-

l�shed.  The �mpl�cat�ons of these references w�th�n the �nter�or des�gn proposal are 

explored and d�scussed dur�ng the ‘research through des�gn’ process (7.0).
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6.2  Ergonom�c test�ng results and d�scuss�on

The a�m of ergonom�c test�ng was to evaluate the ex�st�ng �nter�or space �n rela-

t�on to dr�ver and passenger tasks and act�v�t�es.  Th�s �nformat�on prov�ded bas�c 

spec�ficat�ons for further des�gn explorat�on and development.  Ergonom�c test�ng 

focused on the follow�ng areas:

 Dr�v�ng posture and spac�al requ�rements

 Dr�ver reach envelopes

  Dr�ver field of v�s�on (FOV)

 Pos�t�on�ng of a rear v�s�on d�splay

 Potent�al areas for �n-car storage

 Pos�t�on�ng of �ngress/egress support surfaces

Front, s�de and plan ergonom�c d�agrams were generated as part of th�s sect�on.

The term ‘range of users’ used throughout th�s research refers to a breadth of 

users rang�ng from a 5th percent�le stature female to a 95th percent�le stature 

male.  Des�gn�ng for th�s range of users �s common pract�ce (Peacock and Kar-

wowsk�, 1993, p.20).  To represent th�s breadth of users dur�ng test�ng, a 5th per-

cent�le stature female (part�c�pant one) and 95th percent�le stature male (part�c�-

pant two) were selected.  These part�c�pants were selected to evaluate ergonom�c 

and anthropometr�c �ssues w�th�n a 1:1 scale �nter�or buck (F�gure 083).  Th�s buck 

ut�l�sed a Recaro Pole Pos�t�on (FIA) bucket seat and steer�ng wheel un�t w�th a 

steer�ng wheel d�ameter of 320mm �n order to resemble a typ�cal supercar �nter�or. 

F�gure 083.  1:1 Scale �nter�or buck, bucket seat and steer�ng un�t used for ergonom�c test�ng.
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6.2.1  Dr�v�ng posture and spat�al requ�rements

Th�s test a�med to ver�fy prev�ous ergonom�c research wh�ch cla�med the �nter�or 

cab�n could accommodate a 95th percent�le male (F�gure 064).  It also a�med to 

develop new �ns�ght �nto dr�ver posture and spat�al �ssues w�th regard to a range 

of users.  Another focus of th�s test was to gather anthropometr�c data for use �n 

ergonom�c d�agrams.  These d�agrams can be seen �n sect�on 6.2.7.  

Before test�ng w�th part�c�pants commenced, the bucket seat was pos�t�oned w�th�n 

the �nter�or buck.  Seat placement was referenced from earl�er ergonom�c research 

on the Hulme F1 supercar package (F�gure 064).  Th�s �nvolved a back rest �ncl�ne of 

67° and pos�t�on�ng of the headrest 100mm from the rear wall.  As stated earl�er, 

use of ‘dr�ve-by-w�re’ technology allows for long�tud�nally adjustable pr�mary con-

trols, el�m�nat�ng the need for long�tud�nally adjustable seat�ng (3.4.4).  As a result, 

test�ng focused on a fixed seat pos�t�on, not a long�tud�nally adjustable seat.   

Part�c�pants were �nv�ted to s�t w�th�n the �nter�or buck.  The steer�ng wheel was 

pos�t�oned at a comfortable reach�ng d�stance from each part�c�pant.  To ensure 

reach�ng d�stances were acceptable, part�c�pant elbow angles were referenced 

aga�nst recommended comfort angles by Dreyfuss (2002, p.66).  Anthropometr�c 

data was recorded us�ng bas�c measur�ng �nstruments.  V�sual observat�ons were 

also made w�th regard to the part�c�pant’s dr�v�ng posture and spat�al �ssues.  Fol-

low�ng th�s, part�c�pants were �nv�ted to make verbal comments �n regard to �ssues 

assoc�ated w�th test�ng.  Results from test�ng are �llustrated �n F�gures 084 and 085.

F�gure 084.  Ergonom�c test for posture and spat�al requ�rements: part�c�pant one.
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F�gure 085.  Ergonom�c test for posture and spat�al requ�rements: part�c�pant two.

The follow�ng observat�ons, �ns�ghts and des�gn recommendat�ons for the �nter�or 

des�gn proposal were made dur�ng test�ng:

 Test�ng ver�fied prev�ous ergonom�c research �llustrat�ng that the �nter�or  

 accommodates a 95th percent�le male occupant �n the proposed posture.

 As expected, the �nter�or buck accommodated part�c�pant 1 and 2.  Th�s  

 demonstrates that the �nter�or des�gn proposal �s capable of 

 accommodat�ng a range of users.

 Test�ng confirmed that offset foot wells forced occupants to s�t at an off- 

 set angle.  Th�s offset dr�v�ng angle was measured at 3.5°.        As ment�oned  

 earl�er (3.4.4), alternat�ng the foot well �s outs�de the scope of th�s study.

 There was m�n�mal clearance between the steer�ng wheel and the th�ghs  

 of part�c�pant two.  Th�s �nd�cated that the �nter�or des�gn proposal should  

 �deally have a steer�ng wheel w�th a d�ameter less than 320mm.

 After tak�ng �nto account the cab�n ce�l�ng th�ckness, there �s m�n�mal  

` head clearance for part�c�pant two (20mm).  Wh�lst �ncreas�ng cab�n he�ght  

 �s outs�de the scope of th�s �nvest�gat�on, �t was noted that the low cab�n  

 he�ght (950mm) was l�kely to comprom�se comfort for occupants larger  

 than a 95th percent�le stature male.

 Part�c�pants found the h�gh door s�ll useful as an arm rest (F�gure 086).   

 The �mpl�cat�ons of th�s find�ngs were further explored dur�ng the 

 ‘research through des�gn’ process (7.0). 

 The steer�ng wheel requ�res 125mm of long�tud�nal adjustab�l�ty to cater  

 for a range of users.
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F�gure 086.  Door s�ll could potent�ally be used as an arm rest.
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Part�c�pant 1 - 5th percent�le stature female

Part�c�pant 2 - 95th percent�le stature male

F�gure 087.  Stat�c and dynam�c reach for a range of users.

Test 1 - Stat�c reach Test 3 - Max�mum dynam�c reach

Test 2 - Stat�c reach  Test 4 - Max�mum dynam�c reach

975

840

6.2.2 Dr�ver reach envelopes

Th�s test a�med to establ�sh reach envelopes w�th�n the �nter�or cab�n for the 

placement of secondary controls.  To ach�eve th�s, test�ng focused on the stat�c 

and dynam�c reach d�stances of a range of users.  For the purposes of th�s test, 

reach d�stances were referenced from the head rest �n the vert�cal pla�n.  

 

Test�ng began w�th part�c�pants seated w�th�n the �nter�or buck us�ng seat�ng pos�-

t�ons referenced from the prev�ous test (6.2.1).  Part�c�pants were �nv�ted to reach 

forward w�th the�r shoulders rested aga�nst the back rest (F�gure 087, tests 1 and 

2).  Th�s demonstrated the stat�c reach of each part�c�pant.  They were then asked 

to lean forward and reach as far as poss�ble (F�gure 087, tests 3 and 4),  

demonstrat�ng the max�mum dynam�c reach of each part�c�pant.  

The results of tests 1 and 2 �llustrated stat�c reach d�stances of 715mm and 

775mm between the part�c�pants.  Tests 3 and 4 �llustrated dynam�c reach d�s-

tances of 840mm and 975mm between the part�c�pants.  From these tests, the 

follow�ng conclus�ons were drawn;

 Non-cr�t�cal secondary controls should not be placed beyond 840mm for 

 ward of the headrest �n the vert�cal pla�n.  If controls are pos�t�oned 

 beyond th�s d�stance, the�r access�b�l�ty to a range of users decreases. 

 Cr�t�cal secondary controls should be pos�t�oned between 715 - 775mm  

 forward of the headrest �n the vert�cal pla�n.  Plac�ng controls w�th�n th�s  

715

775
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 area w�ll make them access�ble to a range of users w�thout the need for 

 long�tud�nal adjustab�l�ty.

The data collected from th�s test was also used �n comb�nat�on w�th 2D manak�ns 

to establ�sh hor�zontal and vert�cal plane reach envelopes.  These reach envelopes 

outl�ne the appropr�ate placement of controls and are �llustrated �n sect�on 6.2.7.

6.2.3  Dr�ver field of v�s�on (FOV)

Th�s test a�med to establ�sh general trends �n dr�ver FOV across a range of users.  

Test�ng also focused on the effects of v�sual obstruct�ons w�th�n a dr�vers FOV.

Test�ng used the ‘two l�ght’ method (Peacock and Karwowsk�, 1993, p.92) for d�rect 

measurement of a dr�ver’s FOV.  Th�s method �nvolved the use of two l�ghts to rep-

resent the dr�ver’s eyes.  Any objects w�th�n the FOV (�.e. w�ndscreen surround or 

p�llars) obscured the project�on of l�ght and cast shadows (F�gure 088).  These shad-

ows defined dr�ver v�s�on boundar�es.  Mov�ng the two l�ghts w�th�n the �nter�or buck 

s�mulated d�fferent dr�ver eye pos�t�ons, allow�ng for the analys�s of FOV trends.  

To conduct the test, a ‘two l�ght’ �nstrument was developed (F�gure 089).  The 

�nstrument employed two filament l�ght bulbs, wh�ch were adjustable �n he�ght from 

700mm to 810mm off the cab�n floor (adjustments could be made �n �ncrements of 

10mm).  Max�mum and m�n�mum he�ght ranges were referenced from the s�tt�ng eye 

he�ghts of part�c�pants one and two (6.2.1), represent�ng a range of user s�tt�ng eye 
F�gure 089.  ‘Two l�ght’ �nstrument developed to �nvest�gate trends �n dr�ver FOV.

F�gure 088.  Dr�ver v�s�on boundar�es cast by ‘two l�ght’ method.
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he�ghts.  The two l�ght bulbs were spaced 61mm apart to represent the eye breadth 

of a 50th percent�le male (Dreyfuss, 2002, p.27) as an average value for the part�c�-

pant range.

To beg�n w�th, the �nstrument was placed w�th�n the �nter�or buck and the l�ghts 

were adjusted to the s�tt�ng eye he�ght of a 5th percent�le female (700mm h�gh, 

350mm forward of the rear cab�n wall and centrally al�gned w�th the seat pos�t�on 

w�th an offset angle of 3.5°)    .  The l�ght bulbs were then turned on w�th no other ac-

t�ve l�ght source �n the test�ng lab.  Th�s generated a cast shadow v�s�on boundary, 

�ts outl�ne was traced us�ng 2mm mask�ng tape.  Th�s process was repeated w�th the 

�nstrument moved 100mm forward and backward.  The results of th�s �n�t�al test are 

�llustrated �n F�gure 090.  

The process descr�bed above was repeated us�ng d�fferent l�ght bulb he�ghts.  These 

he�ghts were 760mm and 810mm, represent�ng the s�tt�ng eye he�ghts of a 50th and 

95th percent�le stature males.  Th�s establ�shed the v�s�on boundar�es for a range of 

users �n a var�ety of eye pos�t�ons (F�gure 091).  

As background research �nd�cated, the Ferrar� Enzo steer�ng wheel was des�gned 

w�th a bevelled top edge to not obstruct a dr�vers FOV (F�gure 063).  Th�s suggests 

that the steer�ng wheel of the �nter�or des�gn proposal may also obstruct a dr�vers

FOV.  To test th�s, the steer�ng wheel was placed �n �ts proposed pos�t�oned ac-

cord�ng to prev�ous ergonom�c research (F�gure 064).  The two l�ght method was 

used to assess the effect of the steer�ng wheel on v�s�on boundar�es (F�gure 092).  

F�gure 091.  F�nal v�s�on boundary tape l�ne results from test�ng.

F�gure 090.  In�t�al v�s�on boundary tape l�ne results from test�ng.
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The follow�ng find�ngs were �dent�fied and d�scussed:

 As a dr�vers eye pos�t�on moves forward, the�r external FOV �ncreases.   

 Although th�s �s benefic�al, there �s a l�m�t to how far forward a dr�ver  

 should move.  Th�s �s because mov�ng a dr�ver forward w�ll most l�kely  

  �ncrease the�r offset posture angle due to the offset foot wells.

 As a dr�vers eye he�ght �s �ncreased the�r upward angle of forward 

 v�s�b�l�ty decreases and downward angle of forward v�s�b�l�ty �ncreases and  

 v�ce versa.  Th�s trend, �llustrated �n F�gure 092, �nd�cates that a change  

 �n eye he�ght �s a relat�ve comprom�se between upward and downward  

 v�s�b�l�ty, as both upward and downward v�s�b�l�ty have the�r advantages.   

 Th�s �s �n contrast to earl�er research cla�m�ng that adjustable seat he�ght  

 allows for �mproved dr�ver FOV (3.4.4).  The spat�al constra�nts of the  

 cab�n only allow dr�vers of a lower percent�le range to have a d�scernable

 amount of seat he�ght adjustab�l�ty.  Consequently, adjustable seat he�ght  

 for �mproved FOV appears to have d�m�n�sh�ng returns �n context to the  

 �nter�or des�gn proposal. 

 User s�de v�s�b�l�ty (left and r�ght) rema�n relat�vely constant through a 

 range of d�fferent pos�t�ons (F�gure 093).  In l�ght of th�s, the dr�vers eye  

 pos�t�on should not fall beh�nd the s�de w�ndow open�ng.

 As �llustrated �n F�gure 094, the steer�ng wheel �s a major obstruct�on to

 dr�ver FOV.  Th�s �mpl�es that the steer�ng wheel requ�res a bevelled

 top edge �n s�m�lar fash�on to the Ferrar� Enzo to keep forward dr�ver FOV  

 free from v�sual obstruct�on.

F�gure 092.  Trend �n dr�ver FOV w�th d�fferent eye he�ghts.

F�gure 093.  Test�ng of v�sual obstruct�ons w�th�n the dr�vers FOV.

F�gure 094.  Test�ng of v�sual obstruct�ons w�th�n the dr�vers FOV.

1
1
0
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6.2.4  Pos�t�on�ng of a rear v�s�on d�splay 

The �nter�or cab�n has no rear w�ndow open�ngs.  Therefore a d�g�tal rear v�s�on 

d�splay screen w�ll be ut�l�sed to g�ve the dr�ver rear v�s�b�l�ty.  The a�m of th�s test 

was to �dent�fy an appropr�ate pos�t�on for the rear v�s�on d�splay.

A rear v�s�on d�splay mockup was created to test d�fferent d�splay pos�t�ons (top, 

F�gure 095).  The s�ze of th�s mockup was based on a standard rear v�s�on m�rror 

(200mmx70mm).  A road landscape was pr�nted onto the mockup to s�mulate rear 

v�s�b�l�ty.  F�ve pos�t�ons were tested w�th�n the �nter�or buck.  Each pos�t�on was 

selected for �ts prox�m�ty w�th�n the dr�vers forward FOV and spac�al requ�rements 

of the d�splay screen.  Observat�ons were made �dent�fy�ng advantages and 

d�sadvantages for each pos�t�on.

The follow�ng five pos�t�ons w�th�n the �nter�or were �nvest�gated:

 Pos�t�on 1: Convent�onal rear v�ew m�rror pos�t�on (F�gure 095):

 Advantages: Convent�on creates the expectat�on for a rear v�s�on 

   d�splay to be pos�t�oned here.  As a result, th�s pos�t�on  

   �s fam�l�ar to most dr�vers and should m�n�m�se glance  

   t�mes.  As ment�oned �n 3.4.3, m�n�m�s�ng glance t�mes  

   �ncreases the l�kely-hood of a dr�ver detect�ng danger.

 D�sadvantages: D�splay obstructs dr�vers forward FOV.  Th�s �s an 

   �mped�ment to dr�v�ng and a potent�al safety hazard.

70mm

200mm

Pos�t�on 1

Rear v�s�on d�splay screen mockup.

Pos�t�on 2 Pos�t�on 3

F�gure 095.  Rear v�s�on d�splay mockup �n pos�t�on 1,2 and 3.
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 Pos�t�on 2: Door s�ll (F�gure 095):

 Advantages: Pos�t�on�ng the d�splay here w�ll not obstruct forward  

   v�s�b�l�ty.

 D�sadvantages: F�rstly, dr�ver per�pheral v�s�on �s moved away from the  

   forward scene.  Th�s reduces the chance of detect�ng  

   danger as stated �n sect�on 3.4.3.

   Secondly, the close prox�m�ty between the d�splay and  

   dr�ver s�de w�ng m�rror may result �n v�sual clutter and 

   confus�on, thereby becom�ng a potent�al safety hazard.

   Th�rdly, pos�t�on 2 �s unconvent�onal, requ�r�ng the dr�ver  

   to re-tra�n dr�v�ng hab�ts.  Th�s also may become an  

   �mped�ment to dr�v�ng and/or a safety hazard.

 Pos�t�on 3: Centre stack (F�gure 095):

 Advantages: Th�s pos�t�on w�ll not obstruct forward v�s�b�l�ty.

 D�sadvantages: Rear v�s�on d�splays are becom�ng �ncreas�ngly common  

   �n th�s pos�t�on (3.4.3).  However, they are typ�cally used  

   to detect objects at a close prox�m�ty and are not the  

   pr�mary means for rear v�s�b�l�ty.  The use of th�s pos�t�on

   st�ll requ�res tra�n�ng.  Th�s w�ll potent�ally lead to 

   �ncreased glance t�mes and �ncrease the l�kely-hood of  

   not detect�ng danger.

 Pos�t�on 4: Inset �nto cab�n ce�l�ng - centred (F�gure 096):

 Advantages: The curvature of the cab�n ce�l�ng allows the d�splay to 

   not obstruct forward v�s�b�l�ty.  Add�t�onally, th�s pos�t�on   

Pos�t�on 4

Pos�t�on 5

F�gure 096.  Rear v�s�on d�splay mockup �n pos�t�on 4 and 5.
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   �s s�m�lar to the convent�onal placement for rear v�s�on 

   m�rrors (pos�t�on 1) and therefore does not requ�re   

   add�t�onal tra�n�ng to use.

 D�sadvantages: The d�splays he�ght can not exceed 70mm w�thout be- 

   com�ng an obstruct�on to forward v�s�b�l�ty.

 Pos�t�on 5: Inset �nto cab�n ce�l�ng - al�gned w�th dr�ver (F�gure 096):

 Advantages: Th�s pos�t�on has s�m�lar advantages to pos�t�on 4.  

   Add�t�onally, th�s pos�t�on may further emphas�s the 

   not�on of a ‘cockp�t-l�ke’ F1 dr�v�ng exper�ence, s�nce  

   most dr�ver related controls and d�splays are pos�t�oned  

   d�rectly �n front of the dr�ver, as observed �n the Formula  

   Challenge race car exper�ence (6.1.2). 

 D�sadvantages: S�m�lar d�sadvantages to pos�t�on 4.

From th�s test, pos�t�on 5 was cons�dered the most appropr�ate locat�on for a rear 

v�s�on d�splay.  Th�s �s because �t requ�res l�ttle �n the way of add�t�onal tra�n�ng for 

the user, does not obstruct forward v�s�b�l�ty and references the F1 dr�v�ng 

exper�ence.
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6.2.5  Potent�al areas for �n-car storage systems

The focus of th�s test was to �dent�fy potent�al storage areas w�th�n the �nter�or 

buck.  Th�s was conducted by v�sually �nspect�ng the 1:1 �nter�or buck (w�th the 

bucket seat and steer�ng wheel appropr�ately pos�t�oned) for potent�al storage ar-

eas.  Inspect�on focused on �dent�fy�ng access�ble areas w�th adequate volume for 

stor�ng personal �tems typ�cally found �n motorcars, such as sunglasses, clothes 

and bags.

The �nvest�gat�on �dent�fied the follow�ng s�x potent�al areas for storage w�th�n the 

�nter�or buck (F�gure 097):

 1 - Beh�nd the seats

 2 - Between the door s�ll and s�de bolster

 3 - Front dash area

 4 - Beneath the seat pan

 5 - Lower door compartment

 6 - Between the two seats

Each proposed area for storage had v�sual and funct�onal �mpl�cat�ons (�.e. reach 

dur�ng dr�v�ng) on the �nter�or des�gn proposal.  The �ntegrat�on and resolut�on of 

these areas are cons�dered dur�ng the ‘research through des�gn’ process (7.0). 

F�gure 097.  Areas �dent�fied as appropr�ate for storage des�gn features.

1 2

4

6

3

5



102

Kenneth Young - Masters Of Des�gn Thes�s - © 2008

6.2.6  Pos�t�on�ng of �ngress/egress support surfaces 

There was an expectat�on that the he�ght and w�dth of the door s�lls would 

comprom�se ease of �ngress and egress.  Alter�ng the door s�lls �s outs�de the scope 

of th�s study.  As a result, th�s test focused on establ�sh�ng support 

surface pos�t�ons to ass�st w�th entry, ex�t, open�ng and clos�ng of the door.  

Test�ng began w�th the door �n an open pos�t�on and seat placed s�m�larly to 

prev�ous tests.  Part�c�pants were �nv�ted to enter and ex�t the �nter�or buck.  The�r 

act�v�t�es were noted through observat�on and recorded us�ng st�ll photography.

As shown �n F�gure 098, the follow�ng observat�ons were made dur�ng entry/ex�t test�ng:

 As expected, the s�ze of the door s�ll made entry and ex�t an awkward  

 process for the part�c�pants �n compar�son to a convent�onal motorcar.

  1.  Part�c�pant 1 used the top surface of the door s�ll to support herself   

     wh�le enter�ng the �nter�or buck. 

 2.  Part�c�pant 2 found grasp�ng the front w�ndscreen frame ass�sted 

     �ngress and egress by prov�d�ng leverage d�rectly above the seat.

 3.  Part�c�pant 2 sat on the top surface of the door s�ll, th�s allowed h�m to

      place h�s legs �nto the foot wells w�thout need�ng to support h�s we�ght.

Test�ng then focused on potent�al door handle pos�t�ons.  Two handle pos�t�ons

were explored, located centrally above and below the door w�ndow as �llustrated 

Part�c�pant 1 - 5th percent�le stature female

Part�c�pant 2 - 95th percent�le stature male

1

2

3

F�gure 098.  Invest�gat�on �nto �ngress and egress.
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�n F�gure 099 (labelled A and B).  These pos�t�ons were proposed for the�r close 

prox�m�ty to the occupant and central�sed pos�t�on for a balanced we�ght d�str�bu-

t�on when �n use.  Mock door handles were fixed to pos�t�ons A and B.  Part�c�pants 

were �nv�ted to open and close the door us�ng these handles.

As shown �n F�gure 099, the follow�ng observat�ons were made dur�ng test�ng of the 

two door handle pos�t�ons:

   

 1.  Pos�t�on A requ�red a relat�vely vert�cal arm act�on to open or close  

     the door.  Th�s vert�cal act�on placed m�n�mal load bear�ng on the 

     part�c�pants shoulders.  

 2.  Pos�t�on B requ�red the part�c�pants to reach hor�zontally outward to  

     open or close the door.  Th�s created add�t�onal load on the part�c�pants 

     shoulders when open�ng and clos�ng the door.

 3.  The he�ght of the door s�ll was an obstruct�on to part�c�pant 2 wh�le  

     reach�ng for pos�t�on B to open the door.

 Part�c�pant 1 was able to reach both handle pos�t�ons A and B.

From these observat�ons, the follow�ng conclus�ons were deduced; firstly, the top 

surface of the door s�lls should be relat�vely flat and free of obstruct�on to allow 

occupants to use �t as a �ngress/egress support surface.  Secondly, a support 

handle should be located near the top end of the A-p�llar (F�gure 100, labelled 1).  

Lastly, pos�t�on A was the most appropr�ate locat�on for a door handle (F�gure 100, 

labelled 2).

F�gure 099.  Invest�gat�on �nto door handle pos�t�ons.

F�gure 100.  Potent�al areas for entry/ex�t support surfaces and door handles.

1

2

B

A

3

1

2
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6.2.7  Ergonom�c d�agrams

Plan v�ew

Ma�n elevat�on R�ght-hand elevat�on

5th percent�le female (stature)

95th percent�le male (stature)

User reach envelope

Key:

1600

125170

490 650 165

350

1300

7
6
0

1
2
0
0

900 50

2
6
5

Scale:  1:38

All d�mens�ons �n mm

720

1
4
0

42080 200

F�gure 101.  Front, s�de and plan ergonom�c draw�ngs for the �nter�or des�gn proposal.
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The ergonom�c d�agrams prov�de d�mens�onal references for the development of 

the �nter�or des�gn proposal (F�gure 101).  Th�s ensured a range of users could be 

accommodated w�th�n the des�gn.  

The d�agrams also �nd�cate that the footpedals should have 165mm of long�tud�nal 

adjustab�l�ty to accommodate a range of users. Th�s contrad�cts earl�er background 

research that stated 120mm of long�tud�nal adjustab�l�ty would be adequate (3.4.1).  

The extra 45mm of adjustab�l�ty �s requ�red due to the low seat�ng posture w�th�n 

the Hulme F1 supercar, where occupants legs are pushed further forward �n 

compar�son to the seat�ng posture of a convent�onal road go�ng saloon.  

6.3  Scenar�o results and d�scuss�on  

Th�s sect�on focuses on two scenar�os;

 A typ�cal user scenar�o dep�ct�ng how a dr�ver would normally use the  

 Hulme F1 supercar �nter�or cab�n (6.3.1). 

 A scenar�o propos�ng the �ntegrat�on of F1 des�gn references to enhance  

 the user exper�ence (6.3.2).

These scenar�os were based on results from the �mmers�ve exper�ence method 

(6.1), the researcher’s own exper�ences and research �nto funct�onal systems 

(3.4).  They were dep�cted �n the form of �llustrated storyboards.
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6.3.1  Hulme F1 supercar storyboard - Typ�cal user exper�ence

1 > F�rst s�ght 2 > Wh�ch car to dr�ve today? - Dec�s�on: the Hulme F1 supercar 3 > Where �s the key?

4 > Ingress and dr�v�ng preparat�on r�tuals

Safety beltEnter�ng the Hulme F1 supercar

Adjust seat for comfortable 

dr�v�ng posture and v�s�b�l�ty Key based eng�ne �gn�t�on
Correct gear and 

hand-brake release

F�gure 102.  Typ�cal user exper�ence storyboard - part 1.
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5 > Dest�nat�on 6 > Dr�v�ng env�ronments - N�ght, open road, urban, track

7 > In-car dr�v�ng r�tuals

Glanc�ng s�de and rear v�s�on m�rrors

Steer�ng, accelerat�ng, brak�ng, 

chang�ng gear Reach�ng for secondary controlsObserv�ng the �nstrument d�splay cluster

F�gure 103.  Typ�cal user exper�ence storyboard - part 2.
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6.3.2   Hulme F1 supercar storyboard - Proposed user exper�ence �ntegrat�ng F1 references

F�gure 104.  Proposed F1 user exper�ence storyboard - part 1.

Dr�ver preparat�on Ingress/egress - ‘Snap-on’ steer�ng wheel F�xed seat pos�t�on and rac�ng harness
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F�gure 105.  Proposed F1 user exper�ence storyboard - part 2.

Front aerofo�l Suspens�on arms Steer�ng wheel Dr�ver cockp�t
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The storyboards proved useful for demonstrat�ng how the user �nteracts w�th 

funct�onal systems w�th�n the �nter�or cab�n.  They also �llustrated how the d�ffer-

ent funct�onal systems �nteract w�th each other w�th�n a sequent�al set of tasks.  

Pr�or to th�s, background research only �nvest�gated these systems on an �nd�v�dual 

bas�s. 

There are some l�m�tat�ons to the storyboards.  It �s �mposs�ble to pred�ct all user 

behav�ours and r�tuals w�th an �nterface as complex as a motorcar �nter�or.  

Because of th�s, the storyboards focused on common user r�tuals.

6.4  ‘Research for des�gn’ conclus�on

The ‘research for des�gn’ methods �nvest�gated a range of �ssues �n context to 

the �nter�or des�gn proposal and end user.  The results from these methods led to 

the development of add�t�onal performance des�gn cr�ter�a (F�gure 106).  These cr�-

ter�a were �ntegrated �nto the ex�st�ng performance cr�ter�a outl�ned �n chapter 4.0.  

Ins�ght from th�s �nvest�gat�on �llustrated the follow�ng areas as requ�r�ng further 

explorat�on dur�ng the ‘research through des�gn’ process (7.0):

 An appropr�ate means of mov�ng the steer�ng wheel for larger entry/ex�t  

 space.

 Express�ng the concept of ‘unrestr�cted v�s�on’ from F1 cockp�ts.

 The v�sual �mpl�cat�ons of recommended �n-car storage compartments  

 (6.2.5).

Requ�red
(H�gh)

Des�rable

(Moderate)

Des�rable

(Low)

Des�rable
Performance cr�ter�a

Secondary controls should 
be pos�t�oned w�th�n reach 
envelopes (6.2.7).

Rear v�s�on d�splay should 
be set �nto cab�n ce�l�ng 
and centrally al�gned w�th 
the dr�ver.

Steer�ng wheel d�ameter 
must not exceed 320mm.

Steer�ng wheel should 
sl�de or rotate towards 
the cab�n centre.

Top surface of door s�ll 
should be relat�vely flat

Door handle should 
be placed �n a central 
pos�t�on above the door 
w�ndow.

Steer�ng wheel should 
have a bevelled top edge

F�gure 106.  Add�t�onal performance des�gn cr�ter�a.

Ingress/egress handle 
should be located near 
the top end of the 
A-p�llar.
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7.0  ‘Research through des�gn’ results and d�scuss�on

Th�s sect�on reports and d�scusses the results from a typ�cal �terat�ve des�gn 

process.  The focus of th�s �terat�ve des�gn process was to develop an �nter�or 

des�gn proposal that focused on fulfill�ng exper�ence and performance cr�ter�a 

outl�ned �n chapter 4.0.
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Concept sketch�ng

D�scuss�on:A�m:  Generate concepts  

that respond to the 

research a�m and 

des�gn cr�ter�a

1

2

3

4

1

2

3

4

Negat�ve grooves were used �n the dash area to express dynam�sm.  Th�s mot�f became more s�gn�ficant as development progressed.

Sketch�ng explored exot�c steer�ng wheels, emphas�s was placed on a un�que aesthet�c and art�culat�on for ease of �ngress and egress.

Th�s concept proved �ns�ghtful, where two occupant tubs was seen as an effect�ve means for referenc�ng F1 race car cockp�ts.

The use of negat�ve space seemed to be an appropr�ate des�gn d�rect�on, as �t references the exter�ors use of negat�ve space.

F�gure 107.  In�t�al concept sketch�ng.
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  Form stud�es and concept development

A�m: Ident�ficat�on of an 

appropr�ate concept 

for further develop-

ment

D�scuss�on: 1

2

3

F1 race car suspens�on arms were used as reference for the steer�ng column, as they relate to veh�cle steer�ng and are v�sually ‘exot�c’. 

The use of negat�ve grooves was explored through form stud�es.  Unexpectedly, the grooves appeared s�m�lar to a F1 tyre tread.   

Th�s concept was chosen for further des�gn development.  It was seen as appropr�ate because of �ts referenc�ng of the exter�or form 

language, ‘exot�c’ steer�ng column, F1 styled occupant cockp�ts and m�n�mal dash area reflect�ng dashboards �n F1 race cars. 

1

2

3

F�gure 108.  Select�on of a concept for further development.
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Concept development

D�scuss�on:A�m:  Develop concept.  

Development focused 

on funct�onal �ssues 

and v�sual deta�l�ng

1

2

3

Des�gn development explored d�fferent methods for movement of the steer�ng column �n order to a create a larger �ngress/egress space.

Th�s concept proposed a steer�ng un�t that p�vots towards the centre of the cab�n to create larger �ngress/egress space.  The concept 

was cons�dered appropr�ate as �t referenced F1 �ngress/egress r�tuals and was pract�cal on a funct�onal level.

F1 race car exhaust prov�ded �nsp�rat�on for the door a�r-ventalat�on.  Th�s was seen as appropr�ate s�nce both relate to the flow of a�r.

1

2

3

F�gure 109.  Resolv�ng des�gn �ssues.
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  Concept development

2

D�scuss�on:A�m:  1

2

3

4

Th�s concept �llustrated how a p�vot�ng seat pan would allow the space below to be accessed for storage of personal goods. 

Explorat�on �nto the cab�n rear and seats; �nd�v�dual seats d�d not reference F1 cockp�ts well and appeared to convent�onal.

Th�s concept lead to the cons�derat�on of features such as a CD/DVD dr�ve, USB dr�ves and even a cup holder.

The steer�ng column-dashboard junct�on requ�red further resolut�on, as concepts d�d not express the feature’s funct�onal�ty well. 

Develop concept.  

Development focused 

on funct�onal �ssues 

and v�sual deta�l�ng

1

4

3

F�gure 110.  Further resolut�on of des�gn �ssues.
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Concept development

D�scuss�on:A�m:  Develop concept.  

Development focused 

on funct�onal �ssues 

and v�sual deta�l�ng

1

2

3

Development of the centre column controls �ntroduced the �dea of a r�tual�st�c or sequent�al process to start-up the supercar.

Explorat�on of the �nstrument d�splay found v�sually complex compos�t�ons more appropr�ate as they expressed h�gh-performance well.

Softgra�n leather tr�m and dark grey colours were cons�dered most appropr�ate, as they would not clash w�th carbon fibre tr�m. Th�s 

dark colour palette also further emphas�sed the not�on of a rac�ng cab�n, �n s�m�lar fash�on to the Bentley Speed 8 race car (3.3.2).

2
1

F�gure 111.  Development of control �nterfaces, d�splays, tr�m and colour select�on.

3
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 Concept development

D�scuss�on:A�m:  Develop concept.  

Development focused 

on colour and tr�m,

1

2

Th�s concept �llustrated how the exot�c propert�es of carbon fibre could be �ntegrated w�th more trad�t�onal tr�m.  

Match�ng tw�n-needle st�tch�ng prov�ded �nsp�rat�on for �mbu�ng the qual�ty of luxury w�th�n the �nter�or des�gn proposal.

The use of orange accents was �nsp�red by the h�gh-temperature glow from F1 race car d�sc brakes.  Th�s also expressed 

h�gh-performance and dynam�sm through strong colour contrast.  Consequently, th�s colour was used to h�ghl�ght funct�onal areas.     

1

3

3

F�gure 112.  Further development of the �nter�or des�gn proposal. 

2

3
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Aesthet�c modell�ng w�th�n a 1:2 scale buck

F�gure 113.  Development through aesthet�c modell�ng. 

D�scuss�on:A�m:  Further refine the 

concept.  Ensure 

concept fits w�th�n the 

ex�st�ng package.

1

2

Aesthet�c modell�ng was employed to help resolve the rear cab�n and seats.  Th�s method proved benefic�al for resolv�ng th�s area, as 

the door shutl�ne, door s�ll and seats made �t part�cularly complex to resolve through concept sketch�ng alone.  

Modell�ng �llustrated the prom�nence of the foot wells; they are h�ghly v�s�ble �n compar�son to those �n a convent�onal motorcar.  From 

th�s, the researcher deduced that the foot wells were an appropr�ate element to express ‘exot�cness’, as they were rather unusual.

1

2
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F�gure 114.  Full scale form study of the concept �nter�or des�gn proposal.

D�scuss�on:A�m:  Explore the concept �n 

full scale.  Exam�ne the 

appropr�ateness of the 

steer�ng column concept.

1

2

Th�s form study generated further support for the steer�ng column concept.  It appeared to be appropr�ately proport�oned and v�sually 

l�ght.  In add�t�on, the steer�ng column gave a strong �mpress�on of an F1 cockp�t.

Test�ng of the form study �nd�cated that the proposed hubless steer�ng wheel would funct�on as �ntended.

Leav�ng the door s�ll relat�vely flat allows �t to be used as a arm rest.

1

Full scale form study

2

2

2

3

3
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Concept Development

F�gure 115.  Development of foot wells and ergonom�c test�ng.

D�scuss�on:A�m:  Develop v�sual aes-

thet�c for foot wells.

Test funct�onal proto-

type of steer�ng wheel

2

As already ment�oned, the foot wells were seen as an appropr�ate element to express ‘exot�cness’.  Further development gave

reference to F1 tyre tread.  The purpose of th�s was to relate the tyres contact to the road w�th the users contact to the foot well.

As expected, test�ng of the prototype steer�ng wheel confirmed �ts advantage for �ncreas�ng entry/ex�t space to make �ngress and 

egress eas�er.

2

1

1
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Concept Development

F�gure 116.  Further development of des�gn deta�ls.

D�scuss�on:A�m:  Further develop and 

refine concept.

Development of steer�ng column-dashboard junct�on.  Th�s concept referenced F1 front w�ngs to compl�ment the suspens�on arm reference.

Des�gn of foot pedals requ�red more cons�derat�on than �n�t�ally ant�c�pated.  In s�m�lar fash�on to the development of the foot wells, the foot 

pedals are exposed features, unl�ke convent�onal road go�ng motorcars.  Consequently, they are a prom�nent feature and requ�red more 

des�gn cons�derat�on.  Pedals referenced F1 foot pedals, aerodynam�c w�ngs and exposure of the return spr�ng and bear�ng socket.

2

1

1

2



122

Kenneth Young - Masters Of Des�gn Thes�s - © 2008

7.1  F�nal Des�gn - Inter�or cab�n

The concept to the left �ncorporates the follow�ng references and express�ons:

Luxury:  Softgra�n leather tr�m wraps around and envelopes occupants, w�th the 

�ntent�on of creat�ng a comfortable �nter�or space.  To ach�eve a ‘moderate’ level 

of luxury w�th�n the �nter�or, many luxur�es wh�ch are commonly found �n conven-

t�onal road go�ng motorcars are absent.

H�gh-performance:  Unadorned carbon fibre compos�te, alum�n�um deta�l�ng and 

orange accents are used to emphas�s funct�onal features.  The unadorned carbon 

fibre foot wells and �ntegrated bucket seats make reference to F1 dr�ver cockp�ts.

Exot�cness:  A steer�ng column �nsp�red by F1 race cars and m�n�mal dash creates 

an unusual �nter�or des�gn when compared to convent�onal road go�ng motorcars.

Dr�ver a�rbags - �ntegrated �nto the steer�ng column

F1 �nsp�red steer�ng column

Foot pedals

Exposed carbon fibre door s�ll monocoque structure

Centre column controls

Exposed carbon fibre foot well monocoque structure

F�gure 117.  F�nal des�gn - Inter�or cab�n.

1

2

4

3

5

6

1

2

4

3

5

6

>  Des�gn features

>  Inter�or des�gn proposal for the Hulme F1 Supercar
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F�gure 118.  F�nal des�gn - Cab�n rear and seats.

1

2

6

3

5

4

1

2

5

4

3

6

>  Des�gn features

Bespoke fixed bucket 

seats

Storage compartments

Dynam�c seat bolster�ng

Adjustable headrest

Belt gu�des

Steer�ng column 

rotates towards the 

centre of the cab�n 

to �ncrease entry/

ex�t space.

F�nal Des�gn - Cab�n rear and seats



124

Kenneth Young - Masters Of Des�gn Thes�s - © 2008

F�nal Des�gn - Steer�ng column

3

4

6

5

7

8

10

9

1

2

12

15

13

11

14

1

2

3

4

5

Unadorned carbon fibre trim

Instrument display

Switch up gear control

Left hand indicator control

Windscreen wiper control

6

7

8

9

10

Horn control

Switch down gear control

Right hand indicator control

Headlight control

High beam control

11

12

13

14

15

Hubless ‘drive-by-wire’ steering wheel

Softgrain leather trim

Gas strut

Rose joint

Negative space allows flow of ambient air

The steering column was designed to express the 

F1 driving experience.  It did so by referencing 

F1 race car suspension arms and the silhouette 

of an F1 race car front nose cone.  The steering 

column was also designed to pivot towards the 

centre of the cabin to create a larger entry/exit 

space.  This feature also referenced the ingress/

egress rituals of F1 race cars.

F�gure 119.  F�nal  des�gn - steer�ng column.
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F�nal Des�gn - D�splay and control systems

>  Instrument D�splay

       Speedometre

       ‘Change-up’ gear �nd�cators

       Low fuel �nd�cator

       Ind�cator l�ghts

       Current gear

       RPM counter

       Handbrake �nd�cator

1

2

3

4

5

6

1

2

3

4

>  Centre Column

        Cup holder

 

        Rotate steer�ng wheel un�t

        Eng�ne �gn�t�on

        Handbrake release

       CD/DVD/HD-DVD d�sc dr�ve

       USB ports

Centre Column (Scale 1:5)

Instrument D�splay (Scale 1:1)

5

6

7

1

2

5

4

3

6

7

1

2

5

4

3

6

F�gure 120.  F�nal des�gn - d�splays and controls.
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7.2 Cross-sect�on draw�ngs

Draw�ng t�tle:  F�nal des�gn cross-sect�on draw�ngs

Date drawn:  12/09/07

Draw�ng number:  001

Scale:  1:38

All d�mens�ons �n mm         Tolerances: + 1mm

Sect�on A-A

Sect�on B-B

B

B

AA

5th percent�le female and 95th 

percent�le male

1
0
0

585150 55

7
0

1
2
0
0

4
8
0

9
5
0

2
0

6
0
0

5
1
5

1
7
0

4
9
0

5
0

3
5
0

1
7
0

1600

2
3
0

480 570 315

85

1
8
6
0

-

F�gure 121.  Inter�or des�gn proposal cross-sect�on draw�ngs.
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7.3  F�nal aesthet�c model (1:2 Scale)

F�gure 122.  Inter�or des�gn proposal aesthet�c model - v�ew 1.
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F�nal aesthet�c model (1:2 Scale)

F�gure 123.  Inter�or des�gn proposal aesthet�c model - v�ew 2.
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F�nal aesthet�c model (1:2 Scale)

F�gure 124.  Inter�or des�gn proposal aesthet�c model - v�ew 3. 
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F�nal aesthet�c model (1:2 Scale) - Cab�n ce�l�ng

F�gure 125.  Inter�or des�gn proposal aesthet�c model - v�ew 4.
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 F�nal aesthet�c model (1:2 scale) - Steer�ng column adjustab�l�ty and storage compartments

F�gure 126.  Inter�or des�gn proposal steer�ng column adjustab�l�ty and storage compartments. 
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F�nal aesthet�c model (1:2 Scale) - Steer�ng column

F�gure 127.  Inter�or des�gn proposal aesthet�c model - steer�ng column.
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  F�nal aesthet�c model (1:2 scale) - Foot pedals

165

Foot pedal arrangement allows for left and r�ght foot brak�ng

Dead pedal

Brake pedal

Accelerator pedal

Pedal track for long�tu-

d�nal adjustab�l�ty

Return spr�ng

Bear�ng socket

Sta�nless steel foot 

pedals coated �n a soft 

elast�mer

1

2

5

4

3

6

1

7

2 3

Foot pedal des�gn features

F�gure 128.  Inter�or des�gn proposal aesthet�c model - foot pedals.

4

5 6

7

20°

Note:  A dead pedal �s also 

�ntegrated �nto the passenger 

foot well.  The purpose of th�s 

�s to prov�de the passenger 

w�th add�t�onal support from 

extreme long�tud�nal brak�ng 

forces.



134

Kenneth Young - Masters Of Des�gn Thes�s - © 2008

1

2

5

4

3

Passenger s�de enterta�nment screen (touch LCD 

screen).  The LCD screen also sl�des down to func-

t�on as a passenger sun v�sor.    

Overhead l�ght and controls.  

Dr�ver rear v�s�on d�splay and cl�mate controls 

(touch LCD screen).  The LCD screen also sl�des 

down to funct�on as a dr�ver sun v�sor.  

Door handle (only rotates downward when the door 

�s unlocked).

Door lock sw�tch.

1

5 4

3

2

F�nal aesthet�c model (1:2 Scale) - Overhead systems

F�gure 129.  Inter�or des�gn proposal aesthet�c model - overhead systems.
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F�nal aesthet�c model (1:2 Scale) - Des�gn deta�ls and the�r �nsp�rat�on

F�gure 130.  Inter�or des�gn proposal aesthet�c model - des�gn deta�ls and the�r sources of �nsp�rat�on.
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After the door �s locked, the door handle automat�cally 

rotates upwards flush �nto the ce�l�ng. 3.  Handbrake release.

2.  Eng�ne �gn�t�on.

1. Rotate steer�ng column  

   �nto dr�v�ng pos�t�on. 4-po�nt harness.

7.4  Inter�or des�gn proposal user scenar�o

1

2

1

2

Lock door.

Flat door s�ll top 

surface ass�sts 

entry and ex�t.

Steer�ng wheel 

pos�t�oned towards 

the centre of the 

cab�n �ncreases 

entry/ex�t space.

F�gure 131.  Inter�or des�gn proposal user storyboard - part 1.

1 > Entry 2 > Door operat�on 3 > Start-up sequence 4 > Safety belt
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1

2

4

5

Rear v�s�on LCD d�splay, 

also sl�des down to act as a 

sun v�sor.

Instrument d�splay.

Bevelled steer�ng wheel top 

edge allows for 

unobstructed dr�ver FOV.

Gear controls.

Secondary controls.

Steer�ng wheel 

requ�res a quarter 

turn to ach�eve 

full-lock. 

The manner �n wh�ch 

the steer�ng wheel 

rotates references 

tyres l�nked to 

suspens�on arms.

1

2

3

F�gure 132.  Inter�or des�gn proposal user storyboard - part 2.

5 > Dr�v�ng 6 > Steer�ng

3

4

5
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7.5  Reflect�on on the ‘research through des�gn’ process

Th�s sect�on reflects on a number s�gn�ficant �ssues not yet d�scussed or requ�r�ng 

further d�scuss�on.  Please note, evaluat�on of the �nter�or des�gn proposal w�th 

respect to the des�gn cr�ter�a and research a�m �s d�scussed �n chapter 8.0.

Many un�que challenges were undertaken dur�ng th�s �terat�ve des�gn process.  

One such challenge was ach�ev�ng an appropr�ate v�sual balance between the

express�ons of ‘luxury’ and ‘h�gh-performance’.  Ach�ev�ng th�s was a d�fficult 

task and not ent�rely unexpected, as prev�ous research had outl�ned the�r oppos-

�ng qual�t�es (3.1.4).  To th�s end, the V�sual Product Exper�ence (VPE) trend anal-

ys�s results proved �ns�ghtful; as �t re�terated that each element w�th�n the �nter�or 

des�gn proposal d�d not requ�re the same express�on (3.4.4).  Des�gn development

sought to d�fferent�ate h�gh-performance elements w�th contrast�ng orange 

accents, carbon fibre tr�m, �ncreased v�sual complex�ty and references to F1 race  

cars.   Luxur�ous elements drew strong reference from the ex�st�ng exter�or form 

language to create v�sual coherency.

Another s�gn�ficant des�gn challenge was the resolut�on of the steer�ng wheel.  

Th�s des�gn feature was deemed s�gn�ficant for the follow�ng reasons:  firstly, the 

researcher cons�dered the steer�ng wheel as an appropr�ate element to express 

‘exot�cness’ through the referenc�ng of F1.  Secondly, the VPE trend analys�s 

�dent�fied that luxury motorcar steer�ng wheels reference exter�or or brand 

express�ons (3.3.1). 
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The development of the steer�ng column concept wh�ch referenced F1 suspens�on 

arms proved s�gn�ficant.  Its development was not only s�gn�ficant for the reasons 

prev�ously outl�ned, but also served as a po�nt of reference for the resolut�on of 

the rest of the �nter�or des�gn proposal.

One des�gn feature not �ntegrated �nto the final des�gn was the �ngress/egress 

support handle located at the top of the A-p�llar.  After careful cons�derat�on �t 

was dec�ded to not �ntegrate the support handle as the shutl�ne, th�n cab�n ce�l�ng 

and rear v�s�on d�splay were all located �n the same pos�t�on.  Th�s d�d not allow 

for a pract�cal �ntegrat�on of the support handle �n th�s locat�on.  

Development of a Computer A�ded Des�gn (CAD) model for the �nter�or des�gn 

proposal would have been benefic�al, �t would allow for a more accurate modell�ng 

of the �nter�or des�gn proposal.  Indeed, an �n�t�al CAD model of the �nter�or buck 

and exter�or body work was generated.  However, as des�gn development pro-

gressed, �t was found to be more effic�ent to create flu�d surfaces w�th form stud-

�es modelled w�th�n a 1:2 scale �nter�or buck, rather than bu�ld�ng them �n a v�rtual 

CAD env�ronment.  A 3D surface scan of the aesthet�c model would have been 

des�rable, but th�s was found to be not necessary for resolut�on of the �nter�or 

des�gn proposal.

Overall, the ‘research through des�gn’ process developed an �nter�or des�gn 

proposal that has strong emphas�s on the F1 dr�v�ng exper�ence and �s also 

pract�cal on a funct�onal level.



140

Kenneth Young - Masters Of Des�gn Thes�s - © 2008

8.0 ‘Des�gn evaluat�on’ results and d�scuss�on

Th�s sect�on d�scusses the results of the follow�ng ‘des�gn evaluat�on’ methods:

 F�nal des�gn evaluated aga�nst des�gn cr�ter�a.

 Qual�tat�ve quest�onna�re

These methods focused on test�ng whether the �nter�or des�gn proposal had 

successfully fulfilled the des�gn cr�ter�a and thus fulfilled the a�m of th�s research.

8.1 F�nal des�gn evaluated aga�nst des�gn cr�ter�a

Th�s sect�on focuses on an �nternal evaluat�on of the �nter�or des�gn proposal.  

Emphas�s �s placed on whether the �nter�or des�gn proposal fulfilled each �nd�v�dual 

exper�ence and performance des�gn cr�ter�on outl�ned �n chapter 4.0 and sect�on 

6.4.  

The results from th�s method are �llustrated �n tables 008, 009, 010, 011 and 012.  
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 Des�gn evaluat�on - Exper�ence des�gn cr�ter�aTable 008.  Des�gn evaluat�on test�ng of �nter�or des�gn proposal - part 1.

           

Exper�ence cr�ter�a Requ�red
(H�gh) (Moderate) (Low)

Repet�t�on of h�gher 

order form elements

Repet�t�on of lower 

order form elements

H�gh-performance des�gn elements 

should be styled to appear complex 

�n compos�t�on and use m�n�mal form 

element repet�t�on

Luxury des�gn elements should be 

styled to appear s�mple �n compos�-

t�on and use frequent form element 

repet�t�on

H�gh-performance des�gn elements 

should reference contemporary F1 

race cars 

Inter�or des�gn proposal expres-

s�on should compl�ment the ex�st�ng 

exter�or aesthet�c express�on

Secondary control features 

should be easy to comprehend.

Use of commonly recogn�sed ISO 

2575 control �cons (F�gure 056).

Des�rable Des�rable Des�rable
Key: Cr�ter�a fulfilled Cr�ter�a not fulfilled

H�gh-performance elements 

use a var�ety of tr�m and colour 

contrasts.  Strong surface tran-

s�t�ons are also used.

Refer to d�agrams on the 

r�ght.

Refer to d�agrams on the 

r�ght.

Use of h�gher and lower order form 

elements �dent�fied �n the exter�or, 

a strong F1 theme and use of 

negat�ve space g�ves th�s �nter�or a 

s�m�lar express�on to the exter�or.

Elements �ntended to express 

luxury were the forward dash, 

door shoulder l�ne and seats.  

The�r s�mpl�c�ty was v�sually ex-

pressed through the repet�t�ve use 

of h�gher order form elements.

Refer to d�agrams on the 

r�ght.  For further deta�ls, 

refer to 7.1 and 7.3.
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Exper�ence cr�ter�a

Des�gn evaluat�on - Exper�ence des�gn cr�ter�a Table 009.  Des�gn evaluat�on test�ng of �nter�or des�gn proposal - part 2.

Overall aesthet�c compos�t�on 

should not be overly s�mple or 

complex.

Integrate unadorned carbon 

fibre and leather tr�m.

V�sual features assoc�ated w�th 

seat comfort should be v�sually 

express�ve.

Complex S�mple

Control features should be

treated w�th contrast�ng colours 

and/or h�gh-performance mater�als.

Body support system should 

�ntegrate h�gh-qual�ty leather tr�m.

Inter�or aesthet�c should reference 

structural elements

The aesthet�c compos�t�on 

should ut�l�se negat�ve space

Requ�red
(H�gh) (Moderate) (Low)

Des�rable Des�rable Des�rable
Key: Cr�ter�a fulfilled Cr�ter�a not fulfilled

Headrests are emphas�sed by off set-

t�ng them from the back rest surface. 

Bolsters appear prom�nent because seat 

pan orange accents v�sually �solate them. 

The carbon fibre monocoque �s v�sually exposed 

w�th�n the foot wells and door s�lls.  Lower sect�on 

of the doors also expose carbon fibre structure.

Seats are fin�shed w�th soft-

gra�n dark grey leather tr�m.

Refer to d�agrams on the 

r�ght.

To ach�eve an appropr�ate level of 

v�sual complex�ty, the overall cab�n was 

des�gned to appear v�sually s�mple w�th 

the use of a coherent form language 

(3.1.7).  Funct�onal elements were then 

des�gned w�th more v�sual complex�ty to 

offset the s�mpl�c�ty of the cab�n.

Dark grey leather was 

used to compl�ment the 

carbon fibre tr�m.

Orange accents and brushed 

alum�n�um deta�ls are used to 

h�ghl�ght control features.
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Table 010.  Des�gn evaluat�on test�ng of �nter�or des�gn proposal - part 3.  Des�gn evaluat�on - Performance des�gn cr�ter�a

Performance cr�ter�a

Inter�or must accommodate two 

occupants

The �nter�or des�gn proposal must 

fit w�th�n the ex�st�ng package

Forward v�s�b�l�ty should be free 

of v�sual obstruct�ons.

In-car d�splay systems pos�t�oned 

as far from the dr�ver as poss�ble 

(wh�le st�ll leg�ble) and h�gh as 

poss�ble (w�thout obstruct�ng the 

dr�vers d�rect FOV)

Adjustable headrest (vert�cal and 

long�tud�nally)

Body support system meets gen-

eral des�gn gu�del�nes �n 3.4.4

The �nter�or must have occupant 

safety harnesses

The �nter�or should have occupant 

a�rbags un�ts

The �nter�or meets general requ�re-

ments �mpl�ed by deflect�on features.

Requ�red
(H�gh) (Moderate) (Low)

Des�rable Des�rable Des�rable
Key: Cr�ter�a fulfilled Cr�ter�a not fulfilled

Seats are des�gned w�th four-

po�nt rac�ng harnesses.

D�agrams to the r�ght �llustrate that the �nter�or can 

accommodate two 95th percent�le male occupants. 

Float�ng headrests are des�gned 

to be adjustable (7.1).

Steer�ng column has �ntegrated 

dr�ve a�rbags (7.3).

Requ�rements outl�ned �n 3.4.4 were �nte-

grated �nto the des�gn of the seats.

There �s adequate space w�th�n the door frame and 

front sect�on to �ntegrate typ�cal deflect�on features.

Dr�ver v�s�on �s free from 

v�sual obstruct�on.

D�agrams to the r�ght �llustrate that the �nter�or de-

s�gn proposal fits w�th�n the ex�st�ng package.

D�agrams to the r�ght show the 

d�splay pos�t�on marked �n green.  

The d�splay could be placed further 

from the dr�ver. However, �t was 

not s�nce plac�ng �t further away 

may afford readab�l�ty �ssues, 

unless the d�splay �s very large.



144

Kenneth Young - Masters Of Des�gn Thes�s - © 2008

Des�gn evaluat�on - Performance des�gn cr�ter�a

Performance cr�ter�a

Table 011.  Des�gn evaluat�on test�ng of �nter�or des�gn proposal - part 4.

Requ�red
(H�gh) (Moderate) (Low)

Des�rable Des�rable Des�rable
Key: Cr�ter�a fulfilled Cr�ter�a not fulfilled

Pr�mary controls �ntegrate dr�ve-

by-w�re technology

Foot pedals des�gned to allow 

for left-foot break�ng.

Dynam�c contour�ng seat 

bolsters

Easy access to secondary 

control features for a w�de range 

of users

Entry/ex�t space should rema�n 

as large and unobstructed as 

poss�ble

In-car storage features are to 

be eas�ly to used and access�ble.

Pr�mary controls should be 

long�tud�nally adjustable

Body support system should be 

fixed �n pos�t�on

Refer to 7.1 outl�n�ng the �nter�or 

des�gn proposal des�gn features.

Refer to 7.3 outl�n�ng the �nter�or 

des�gn proposal des�gn features.

Refer to 7.3 outl�n�ng the �nter�or 

des�gn proposal des�gn features.

Refer to 7.1 outl�n�ng the �nter�or 

des�gn proposal des�gn features.

F�nal renders of the �nter�or des�gn proposal 

�llustrate the pos�t�on of �n-cat storage 

compartments (7.1).

Refer to 7.1 outl�n�ng the �nter�or 

des�gn proposal des�gn features.

Steer�ng column wh�ch p�vots 

towards the centre of the cab�n 

ensures an unobstructed entry/

ex�t space (7.4).  

The d�agram to the r�ght shows 

secondary control pos�t�ons h�gh-

l�ghted �n magenta.  Controls were 

pos�t�oned w�th�n the max�mum 

reach envelope of a 5th percent�le 

female, or long�tud�nally adjustable.  
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Secondary controls should be 

pos�t�oned w�th�n reach envelopes 

(6.2.7).

Rear v�s�on d�splay should be set �nto 

cab�n ce�l�ng and centrally al�gned w�th 

the dr�ver.

Steer�ng wheel d�ameter must not 

exceed 320mm.

Steer�ng wheel should sl�de or rotate 

towards the cab�n centre.

Top surface of door s�ll should be 

relat�vely flat

Door handle should be placed �n a 

central pos�t�on above the s�de w�ndow.

Steer�ng wheel should have a bevelled 

top edge

Ingress/egress handle should be 

located near the top end of the 

A-p�llar.

Requ�red
(H�gh) (Moderate) (Low)

Des�rable Des�rable Des�rable
Key: Cr�ter�a fulfilled Cr�ter�a not fulfilledPerformance cr�ter�a

The shutl�ne, th�n cab�n ce�l�ng and 

rear v�s�on d�splay (located �n the 

same pos�t�on) d�d not allow for a 

pract�cal solut�on.

Refer to d�agrams on the 

r�ght.

Dr�ver v�s�on �s free from 

v�sual obstruct�on.

Rose-jo�nt allows the steer�ng column to rotate 

towards the centre of the cab�n.

Refer to d�agrams on the 

r�ght.

Refer to d�agrams on the 

r�ght.

Refer to �mages of final aesthet�c 

model (7.3)

 Des�gn evaluat�on - Performance des�gn cr�ter�a

All controls are placed 

w�th�n the reach envelopes

Table 012.  Des�gn evaluat�on test�ng of �nter�or des�gn proposal - part 5.
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Type of cr�ter�a Fulfilled Not fulfilled

Exper�ence:

Requ�rement

Des�rable (H�gh)

Des�rable (M�d)

Des�rable (Low)

Performance:

10 0

3 0

1 0

N/A N/A

F�gure 133.  Evaluat�on of �nter�or des�gn proposal results summary. 

Requ�rement

Des�rable (H�gh)

Des�rable (M�d)

Des�rable (Low)

13 1

2 1

1 0

7 0

The results of th�s evaluat�on method are summar�sed �n F�gure 133.  As �llustrat-

ed �n F�gure 133, 47 out of 49 des�gn cr�ter�a were fulfilled by the �nter�or des�gn 

proposal.  The results �nd�cate that the �nter�or des�gn proposal successfully 

embod�ed the des�res and requ�rements of the des�gn cr�ter�a.

  

The results also �llustrated two performance des�gn cr�ter�a that were not fulfilled:

 In-car d�splay systems pos�t�oned as far from the dr�ver as poss�ble (wh�le  

 st�ll leg�ble) and h�gh as poss�ble (w�thout obstruct�ng the dr�vers d�rect  

 FOV)

 Ingress/egress handle should be located near the top end of the A-p�llar.

Explanat�ons as to why these cr�ter�a were not fulfilled are outl�ned �n tables 010 

and 012.  The�r exclus�on can be summar�sed by the �dent�ficat�on of unforeseen 

des�gn �ssues mak�ng them �nappropr�ate or not poss�ble to ach�eve.  Th�s also 

�mpl�es that these des�gn cr�ter�a were based on �nappropr�ate assumpt�ons made 

dur�ng the �nvest�gat�on. 

 

Evaluat�ng the �nter�or des�gn proposal aga�nst performance des�gn cr�ter�a was a 

stra�ght forward task due to the quant�fiable nature of performance cr�ter�a.  The 

researcher assumed that evaluat�on of exper�ence des�gn cr�ter�a would have been 

a more d�fficult task, due to the�r subject�ve nature.  Unexpectedly, evaluat�ng the 

exper�ence cr�ter�a proved s�m�lar �n ease to the performance cr�ter�a.  Much of 

th�s �s contr�buted towards the use of the VPE framework, where �ts strong 
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analyt�cal structure underp�nned much of the exper�ence cr�ter�a.  Th�s �n turn 

allowed the researcher to use the same analyt�cal tools to assess the �nter�or 

des�gn proposal.  

For example, the framework denotes the analys�s of aesthet�c character�st�cs 

through h�gher and lower order form elements.  Analys�ng the �nter�or des�gn 

proposal for these h�gher and lower form elements made �t s�mple to d�scern 

whether �t had s�m�lar exter�or form language character�st�cs to the ex�st�ng 

exter�or.  

As th�s �s an �nternal ‘des�gn evaluat�on’ method, �t �s d�fficult to object�vely 

determ�ne whether the �nter�or des�gn proposal fulfilled the a�m of th�s research.  

In�t�al survey of the results certa�nly suggest that the �nter�or des�gn proposal 

fulfilled the research a�m.  However, th�s can only be substant�ated, �f the des�gn 

cr�ter�a are of a cred�ble nature.  Th�s method does not assess the cred�tab�l�ty 

of the des�gn cr�ter�a.  Test�ng of the des�gn cr�ter�a �s a focus of the follow�ng 

‘des�gn evaluat�on’ method.
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“ Would l�ke to see a greater level of ‘plushness’ ”

“ Ultra contemporary ”

“ Not luxury due to �ts hard edged look ”

“ Colours work well, seat des�gn looks sporty ”

“ Purposeful, non cluttered des�gn. No fr�lls. ”

“ Very unusual look�ng steer�ng column ”

“ Exot�c �nter�or amb�ance ”  

“ Harness seat belts ”

“ Steer�ng wheel setup unusual ”

x = 60.7%

Not at all To a great extent

x = 75.8%

Not at all To a great extent

x = 79.0%

Not at all To a great extent

Quest�on: How do you th�nk th�s �nter�or rates �n terms of ‘luxury’

How do you th�nk th�s �nter�or rates �n terms of ‘h�gh-performance’

How do you th�nk th�s �nter�or rates �n terms of ‘exot�cness’

Quest�on:

Quest�on:

1A

1B

2A

2B

3A

3B

Key: x = mean

F�gure 134.  Results for quest�ons 1-3.

8.2  Qual�tat�ve quest�onna�re study

Th�s quest�onna�re study a�med to assess the aesthet�c �mpress�on of the �nter�or 

des�gn proposal and whether �t fulfilled the a�m of th�s research.  A copy of the 

quest�onna�re and reference �magery used �n th�s study can be found �n Append�x 2.  

Th�s quest�onna�re study rece�ved eth�cs approval from the Massey Un�vers�ty 

Human Eth�cs Comm�ttee (refer to Append�x 3).

As stated earl�er, quest�ons 1-3 employ V�sual Analogue Scales (VAS).  VAS were 

used to assess the v�sual �mpress�on of the �nter�or des�gn proposal aga�nst the 

descr�pt�ve terms ‘luxury’, ‘h�gh-performance’ and ‘exot�cness’.  S�m�lar stud-

�es have demonstrated the effect�veness of VAS as a tool for assess�ng the v�sual 

�mpress�on of a des�gn (Warell, 2007).  Therefore, VAS were seen as an appropr�ate 

means for evaluat�ng the v�sual �mpress�on of the �nter�or des�gn proposal.

VAS feature a l�ne 100mm �n length.  The left endpo�nt of th�s l�ne was labelled ‘not 

at all’, wh�le the r�ght endpo�nt was labelled ‘to a great extent’.  Part�c�pants were 

�nv�ted to answer quest�ons such as ‘How do you th�nk th�s �nter�or rates �n terms 

of luxury?’ us�ng VAS.  They d�d so by plac�ng a mark on the VAS l�ne accord�ng to 

the�r assessment of the �nter�or des�gn proposal aga�nst the key descr�pt�ve term, �n 

th�s case ‘luxury’.

In total, n�ne respondents part�c�pated �n th�s quest�onna�re study.  All n�ne re-

spondents were motorcar salespeople from luxury and exot�c brands such as Aud�, 
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Mercedes-Benz, Porsche, Lamborg�h�n�, Ferrar� and Bentley.  Each respondent was 

approached dur�ng early work�ng hours on the sales floor.  Early work�ng hours are 

generally cons�dered as the least busy hours of a typ�cal work�ng day and there-

fore, proved the most appropr�ate t�me to approach sales people for ga�n�ng the�r 

part�c�pat�on. 

The quest�onna�re began w�th a br�ef �ntroduct�on of the �nter�or des�gn proposal: 

�mages of the �nter�or des�gn proposal were prov�ded.  Quest�onna�res were then 

g�ven to the part�c�pants.  Part�c�pants were �nv�ted to answer quest�ons 1 - 3 �n 

reference �magery to the �nter�or des�gn proposal.  After quest�on 3, part�c�pants 

were shown �magery of the ex�st�ng exter�or.  Part�c�pants were then �nv�ted to 

answer quest�on 4.  At the end of the quest�onna�re, part�c�pants were �nv�ted to 

make general wr�tten comments about the �nter�or des�gn proposal.

F�gures 134 and 135 �llustrate the results of th�s quest�onna�re study.  From these 

results, the follow�ng conclus�ons were drawn and d�scussed:

 

 The mean VAS response from quest�on 1 was 61%, th�s �nd�cates that 

 the �nter�or des�gn proposal has a moderate level of perce�ved v�sual   

 ‘luxury’.  Th�s outcome �s s�m�lar to suggest�ons outl�ned �n the back-

 ground research stat�ng that the v�sual express�on of the �nter�or des�gn  

 proposal should �ntegrate a moderate level of ‘luxury’ (3.1.3).  Consequ- 

 ently, th�s result suggests that the �nter�or des�gn proposal successfully  

 ach�eved �ts des�red v�sual express�on w�th regard to ‘luxury’.

4A

4B
“ ...�nter�or �s a cockp�t as expected. ”

“ ...compat�ble DNA ”

“ Same des�gn cues, colour and shape ”

How well does the �nter�or concept compl�ment the exter�or des�gn?Quest�on:

T�ck-box rat�ng 
assessment

Part�c�pant
responses 6 2 0 01

5 4 3 2 1

4.6 / 5.0Mean
response

H�gh Low

F�gure 135.  Results for quest�on 4.
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 The mean VAS response from quest�on 2 was 76%, th�s suggests that

 the �nter�or des�gn proposal had a h�gh level of perce�ved v�sual ‘h�gh-

 performance’.  Th�s result reflects earl�er background research stat�ng 

 that the v�sual express�on of the �nter�or des�gn proposal should have  

 strong references to ‘h�gh-performance’ but not be an actual ‘h�gh-

 performance’ �nter�or (3.1.4).  The result �nd�cates that the �nter�or des�gn  

 proposal successfully ach�eved �ts des�red v�sual express�on w�th regard  

 to ‘h�gh-performance’.  Interest�ngly, part�c�pants d�d not comment on  

 the steer�ng column �n quest�on 2.  Th�s was surpr�s�ng as the steer�ng  

 column was des�gned to express ‘h�gh-performance’ and ‘exot�cness’  

 (7.5).  The �mpl�cat�ons of th�s are d�scussed �n the next paragraph 

 address�ng the ‘exot�cness’ conclus�on.  

 The mean VAS response from quest�on 3 was 79%, th�s �nd�cates the  

 �nter�or des�gn proposal had a h�gh level of perce�ved v�sual ‘exot�cness’.   

 Earl�er background research establ�shed ‘exot�cness’ as an essent�al 

 express�on for the �nter�or des�gn proposal (3.1.2).  Th�s suggests the 

 �nter�or des�gn proposal successfully ach�eved �ts des�red v�sual 

 express�on �n terms of ‘exot�cness’.  Notably, a number of part�c�pants  

 commented on the ‘exot�c’ qual�ty of the steer�ng column.  As ment�oned  

 above, the steer�ng column was des�gned to express both ‘h�gh-perform- 

 ance’ and ‘exot�cness’.  The results suggest that the steer�ng column  

 has a greater perce�ved v�sual express�on of ‘exot�cness’ than or�g�nally  

 �ntended.  Th�s does not underm�ne the cred�tab�l�ty of the �nter�or des�gn  

 proposal, but further emphas�ses �t’s ‘exot�c’ express�on and 
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 appropr�ateness as a supercar �nter�or.

 The mean response for quest�on 4 was 4.6/5.0.  Th�s suggests that the

  �nter�or des�gn proposal �s h�ghly appropr�ate for the ex�st�ng exter�or.   

 Therefore, the �nter�or des�gn proposal successfully fulfilled the a�m of  

 th�s research, wh�ch was to develop an �nter�or des�gn proposal 

 appropr�ate for the Hulme F1 supercar.  Th�s result also substant�ated the

 cred�tab�l�ty of the exper�ence and performance des�gn cr�ter�a for the  

 �nter�or des�gn proposal w�th the �ntent of compl�ment�ng the exter�or  

 des�gn �n an appropr�ate manner. 

As already outl�ned �n sect�on 6.2, the scope of th�s �nvest�gat�on d�d not allow for 

a lengthy and thorough quest�onna�re for analys�s of the �nter�or des�gn proposal.  

Consequently, the results from th�s study were focused towards overall �mpres-

s�ons of the �nter�or des�gn proposal.  Due to the l�m�tat�ons of the quest�onna�re, 

there was no analyt�cal means of d�scern�ng whether part�c�pant answers referred 

to formal aesthet�c qual�t�es, semant�c qual�t�es, a comb�nat�on of both or what 

spec�fic features they were referr�ng to.

Desp�te th�s l�m�tat�on, the profess�onal background of the part�c�pants proved to 

be effect�ve for assess�ng the overall aesthet�c �mpress�on of the �nter�or des�gn 

proposal and how well �t compl�mented the exter�or. 
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9.0  Conclus�on to the study

Th�s �nvest�gat�on set out w�th the a�m of develop�ng an �nter�or des�gn proposal 

appropr�ate for the Hulme F1 supercar exter�or.  In order to ach�eve th�s, exper�-

ence and performance des�gn cr�ter�a (4.0) were generated.  The cr�ter�a were used 

as a start�ng po�nt for the development of the �nter�or des�gn proposal.  Underp�n-

n�ng the des�gn cr�ter�a were the follow�ng ma�n assumpt�ons; 

 The �nter�or des�gn proposal requ�red an appropr�ate balance of ‘exot�c’,  

 ‘luxury’ and ‘h�gh-performance’ mot�fs.

 The �nter�or des�gn proposal should have a s�m�lar overall aesthet�c 

 express�on to the ex�st�ng exter�or.

 F1 references can be used as a means to express both ‘exot�c’ and  

 ‘h�gh-performance’ w�th�n the �nter�or des�gn proposal. 

 The F1 cockp�t and �ngress/egress r�tuals were cons�dered appropr�ate  

 references for the �nter�or des�gn proposal.

Through an �terat�ve des�gn process, the �nter�or des�gn proposal was developed �n 

response to the des�gn cr�ter�a, as �llustrated �n F�gure 136.

Internal ‘des�gn evaluat�on’ test�ng �llustrated that the �nter�or des�gn proposal 

fulfilled the major�ty of the des�gn cr�ter�a.  Further external test�ng focused on 

whether the �nter�or des�gn proposal compl�mented the Hulme F1 supercar exter�-

or.  The results from th�s �nd�cated that the �nter�or des�gn proposal compl�mented 

F�gure 136.  Inter�or des�gn proposal and the Hulme F1 supercar exter�or.
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the exter�or to a h�gh degree.  Th�s led to the conclus�on that the �nter�or des�gn 

proposal �s appropr�ate to the Hulme F1 supercar and thus successfully fulfilled 

the a�m of th�s research.  To th�s end, test�ng also �nd�cated that the proposed 

process outl�ned w�th�n the central propos�t�on (1.2) was an appropr�ate approach 

to fulfil the a�m of th�s research.

10.0  Recommendat�ons for future areas of research

The follow�ng are potent�al areas for further research �n future stud�es:  

 Further explore tr�m and colour opportun�t�es for the �nter�or des�gn 

 proposal.  

 Explore and develop the �nter�or des�gn proposal by means of Computer  

 A�ded Des�gn.     

 Further �nvest�gate techn�cal and ergonom�c �mpl�cat�ons of the open�ng  

 and clos�ng of the proposed butterfly h�nged doors.
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13.0 Glossary

Aesthet�cs  Relat�ng to a pleasurable sensory exper�ence.

Buck   A full s�ze framework on wh�ch creat�ve modell�ng and/or 

   test�ng �s developed (Bayley and Chapman, 1999, p.227).

DLO   Day l�ght open�ng - des�gn term referenc�ng the s�de  

   w�ndow s�lhouette (Bayley and Chapman, 1999, p.228).

Door s�ll   The body part located between the bottom of the doors  

   and the ground (Bayley and Chapman, 1999, p.230).

Forward Cab�n  A package configurat�on where the occupant cab�n �s  

   pos�t�oned far forward �n compar�son to typ�cal coupes.   

   The benefit to the overall package �s space: by mov�ng  

   the w�ndscreen and occupants forward, space was 

   l�berated for the rear compartment.

FOV   F�eld of v�s�on

Glasshouse  The upper glazed port�on of the passenger compartment  

   wh�ch s�ts on the bodywork (Cardes�gnnews, 2007).

Ingress and egress The process of enter�ng and ex�t�ng a motorcar.

Monocoque  A type of veh�cle construct�on where the body �s 

   comb�ned w�th the chass�s as a s�ngle un�t.

Package   The term “package” defines the general arrangement of  

   major components and d�mens�ons w�th�n a des�gn   

   (Bayley and Chapman, 1999, p.230).  
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Shoulder l�ne  An des�gn feature wh�ch runs across the ent�re length of  

   the exter�or pos�t�oned below the glasshouse   

   (Cardes�gnnews, 2007).

Shutl�ne   The part l�ne between the door and body panels 

   (Bayley and Chapman, 1999, p.230).  
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Append�x 1 - VPE analys�s results of motorcar exemplars
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V�sual des�gn 

features wh�ch 

express or 

descr�be:

Brand value

Veh�cle propert�es 

Mode of use

The product archetype

Brand �dent�ty, brand values, 

her�tage and or�g�n

Ex�st�ng products w�th�n the same 

class or type
Aesthet�c 

compos�t�on:

H�gher order form 

elements

Lower order form 

elements

Brand spec�fic 

form elements

F�gure A01.  VPE analys�s template.

Strong value

Moderate value

Weak value

Th�s sect�on d�scusses the VPE analys�s results from the follow�ng contemporary 

motorcar exemplars (�n sequent�al order):

 Mercedes-Benz S-Class (2006)

 Bentley Fly�ng Spur (2005)

 Aud� RS4 Quattro (2005)

 Bentley Speed 8 (2003)

 Porsche RS Spyder (2007)

 Ferrar� Enzo (2002)

 Pagan� Zonda F (2005)

 Bugatt� Veyron 16:4 (2006)

F�gure A01 �llustrates the VPE analys�s template used to analyse exemplars.  To 

g�ve each VPE analys�s context, th�s researcher has br�efly cr�t�qued the �nter�or 

and exter�or aesthet�cs of each exemplar.
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Mercedes-Benz S-Class (2006)

The Mercedes-Benz S-Class range has been �n product�on for over 50 years and  

�s generally cons�dered the benchmark of four door luxury saloons.  As a conse-

quence, th�s exemplar offers an �deal start�ng po�nt for understand�ng the v�sual 

concept of luxury �n contemporary motorcars.

The 9th generat�on S-Class (F�gure A02) has a confident and command�ng exte-

r�or road presence, w�th s�mple surface language and d�st�nct surface trans�t�ons.  

Pronounced wheel arches and gentle convex surfaces add a muscular element to 

the overall aesthet�c express�on.  The �nter�or �s garn�shed w�th h�gh-qual�ty leather 

and dark Burl Walnut wood tr�m.  In add�t�on, the �nter�or sports a state-of-the-art 

user �nterface w�th elegantly deta�led controls and large LCD d�splay screens.  

V�sual analys�s of th�s exemplar us�ng the VPE framework (F�gure A03) reveals 

several d�st�nct v�sual find�ngs w�th reference to the �nter�or and exter�or/�nter�or 

aesthet�c relat�onsh�p. These find�ngs are deta�led as follows:

 H�gher and lower order form elements (�nter�or and exter�or) appear to be  

 der�ved from the form language of the ‘v’ shaped gr�lle.

 There �s frequent repet�t�on of h�gher, lower and brand spec�fic form ele- 

 ments across the v�sual compos�t�on, th�s creates strong �nter�or/ex- 

 ter�or v�sual cont�nu�ty/harmony.

 Strong use of repeat�ng common form elements, result�ng �n a s�mple 

        

F�gure A02.  Mercedes-Benz S-Class.  (Ser�ouswheels, 2006b).
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 aesthet�c compos�t�on.

 Inter�or mater�al select�on and qual�ty appears to be a defin�ng factor for  

 luxury (h�gh qual�ty leather tr�m, dark walnut accents and fine chrome  

 deta�l�ng around control fixtures).

 Spac�ous �nter�or cab�n v�sually expresses luxury through assoc�at�ons  

 w�th comfort.

 H�gh levels of recogn�t�on, comprehens�on and assoc�at�on (�n context to a  

 user fam�l�ar w�th the Mercedes-Benz brand)

 Dom�nant ‘wrap around’ walnut accent, creat�ng strong aesthet�c un�ty.

Th�s VPE analys�s affirms the S-Class as a luxury motorcar (w�th reference to 

prev�ous research on luxury).  However, the analys�s d�d �llustrate two unexpected 

find�ngs:  

 F�rstly, desp�te the �nter�or and exter�or v�sual structure and content be�ng  

 d�ss�m�lar, both share many common and repeat�ng form elements.  As  

 stated earl�er, th�s �n turn helps to �mbue a v�sual sense of cont�nu�ty and  

 fam�l�ar�ty.

 Secondly, the extent of wh�ch form elements reference the front gr�lle  

 graph�c.   

At th�s po�nt, �t �s too early to d�scern whether these find�ngs are aesthet�c des�gn 

trends for luxury motorcars or v�sual attr�butes d�st�nct to the 2006 S-Class.  

F�gure A03.  VPE analys�s of the Mercedes-Benz S-Class.

Luxury

Elegance

Qual�ty

Prest�ge

Motorsport success

Technolog�cal Innovat�on

Long brand her�tage (1871)

1955, launch of the first S-Class
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Bentley Fly�ng Spur (2005)

Bentley Motors �s a luxury motorcar brand w�th d�st�nctly trad�t�onal brand values, 

focused on hand-crafted luxury and h�gh-performance attr�butes (Bentleymotors, 

2006).  As a consequence,  the Bentley Fly�ng Spur (F�gure A04) was analysed for 

�ts �nterpretat�on of trad�t�onal luxury �n the context of motorcars.  

The Bentley Fly�ng Spur has an elegant and confident, almost subdued, exter�or 

presence.  A clean un�nterrupted shoulder l�ne, tall upr�ght glasshouse and subtle 

surface language contr�butes towards th�s.  Look�ng �nwards, the �nter�or aesthet�c 

�s furn�shed w�th h�gh-qual�ty leather tr�m, prom�nent dark walnut accents and 

finely deta�led chrome fixtures. Th�s contr�butes towards a strong hand-crafted, 

almost ornate express�on. 

V�sual analys�s of th�s exemplar us�ng the VPE framework (F�gure A05) shows 

d�st�nct v�sual find�ngs w�th reference to the �nter�or and exter�or/�nter�or aesthet�c 

relat�onsh�p.  These find�ngs are outl�ned below:

 Frequent form element repet�t�on across the ent�re aesthet�c compos�t�on  

 (�nter�or and exter�or), s�m�lar �n fash�on to the prev�ous exemplar.

 Dom�nate use of dark Walnut w�th�n the �nter�or, express�ng h�gh levels of  

 trad�t�onal hand-crafted qual�ty and ornateness. 

 Chrome fixture deta�l�ng appears to have some correlat�on w�th the brand  

 logo (refer to F�gure A05).

F�gure A04.  Bentley Fly�ng Spur.  (Ser�ouswheels, 2005a).



175

Kenneth Young - Masters Of Des�gn Thes�s - © 2008

Trad�t�onal

‘matr�x’gr�ll

Hand-crafted Luxury

Elegance

Qual�ty

Prest�ge

H�gh-Performance

Motorsport success

Long brand her�tage (1919)

 H�gher order form elements appear to be der�ved from the Bentley logo

 H�gh levels of recogn�t�on, comprehens�on and assoc�at�on (�n context to a  

 user fam�l�ar w�th the Bentley brand)

As for the prev�ous exemplar, th�s VPE analys�s affirms the Fly�ng Spur as a luxury 

motorcar (w�th reference to prev�ous research on luxury).  However, the analys�s 

d�d �llustrate two unexpected find�ngs:  

 The strong v�sual referenc�ng of brand logo language �n context to   

 h�gher and lower order form elements.

 As w�th the prev�ous exemplar, the �nter�or and exter�or d�ffer aesthet�- 

 cally overall, yet st�ll reference many common h�gher, lower and brand  

 spec�fic form elements.

The analys�s of the Bentley Fly�ng Spur �llustrated many s�m�lar aesthet�c qual�-

t�es w�th the prev�ous exemplar.  For example, frequent repet�t�on of common 

h�gher and lower form elements (�nter�or and exter�or), abundant use of h�gh-qual-

�ty leather tr�m, dark walnut accents, fine chrome deta�l�ng around control fixtures 

and strong values assoc�ated w�th �dent�ty.  To th�s end, these recurr�ng qual�t�es 

are an �nd�cat�on of poss�ble aesthet�c trends for luxury motorcars.  However, �t 

�s worth not�ng that the �ncreased use of dark walnut compared to the prev�ous 

exemplar appears to express a strong ornate or trad�t�onal qual�ty.    

F�gure A05.  VPE analys�s of the Bentley Fly�ng Spur.
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Aud� RS4 2.0T Quattro (2005)

Thus far, research has �llustrated the oppos�ng qual�t�es of luxury and h�gh-per-

formance.  Therefore, the next exemplar was v�sually s�gn�ficant for �ts compl�men-

tary use of luxury and h�gh-performance des�gn cues; the Aud� RS4 (F�gure A06). 

The RS4 �s a four door luxury saloon w�th a h�gh-performance sport or�entated 

package.  Its overall exter�or express�on �s muscular and aggress�ve.  Des�gn 

features such as pronounced wheel arches, a defined d�screetly r�s�ng shoulder 

l�ne, �nward tapered headl�ghts, s�ngle-frame trapezo�d gr�lle and tens�oned front 

surfaces all contr�bute towards th�s express�on. 

Look�ng �nwards, the �nter�or aesthet�c �s both confident and reassur�ng �n expres-

s�on.  Th�s was ach�eved through an elegant carbon fibre accent wh�ch extends 

from the door tr�m to the centre console.  Th�s des�gn feature encompasses the 

occupants and creates a sense of secur�ty and refinement.  Other des�gn features 

express�ng confidence and reassurance �nclude the steer�ng wheel and sports 

seats, w�th the�r strong muscular form language.

V�sual analys�s of th�s exemplar us�ng the VPE framework (F�gure A07) reveals s�g-

n�ficant v�sual find�ngs w�th reference to the �nter�or and exter�or/�nter�or aesthet�c 

relat�onsh�p, wh�ch are deta�led as follows:

 In s�m�lar fash�on to prev�ous two exemplars, there �s frequent repet�t�on  

F�gure A06.  Aud� RS4.  (Ser�ouswheels, 2005b).



177

Kenneth Young - Masters Of Des�gn Thes�s - © 2008

Luxury
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Qual�ty

H�gh-performance

Motorsport success

Long brand her�tage (1901)

Technolog�cal Innovat�on

 of common h�gher and lower order form elements (�nter�or and exter�or). 

 Form elements appear to be der�ved from the front gr�lle graph�c  

 Dom�nant ‘wrap around’ unadorned carbon fibre compos�te accent, th�s 

 creates strong aesthet�c un�ty across the compos�t�on.

 There �s less emphas�s on ornate chrome deta�l�ng around control fixtures  

 (�n compar�son to the prev�ous exemplars).

 Unadorned carbon fibre compos�te �s used decorat�vely w�th�n the �n-

 ter�or and exter�or to express h�gh-performance.  The use of th�s tr�m has  

 no or l�ttle performance enhanc�ng factors.

 In s�m�lar fash�on to the prev�ous exemplars, th�s exemplar has h�gh levels  

 of recogn�t�on, comprehens�on and assoc�at�on (�n context to a user 

 fam�l�ar w�th the Aud� brand)

Th�s analys�s demonstrated sl�ghtly d�fferent qual�t�es to the prev�ous exemplars. 

For example, reduced emphas�s on chrome deta�l�ng, muscular surfaces and use 

of unadorned carbon fibre compos�te tr�m as a dom�nate accent.  The connect�on 

between these d�fferences and the sports or�entated package are somewhat ap-

parent.  

However, even the carbon fibre compos�te tr�m �s appl�ed �n an ornate or decora-

t�ve manner.  Consequently, th�s exemplar st�ll demonstrates many s�m�lar qual�t�es 

to the prev�ous exemplars.  To th�s end, �t �s clear that luxury motorcar �nter�ors 

have a strong v�sual archetype and d�st�nct aesthet�c des�gn trends.  The �mpl�ca-

t�ons of th�s are to be d�scussed at a later po�nt �n th�s sect�on.F�gure A07.  VPE analys�s of the Aud� RS4.
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Bentley Speed 8 (2003).   

The first LMP race car rev�ewed �s the Bentley Speed 8 (F�gure A08).  In terms of 

overall aesthet�c compos�t�on, the Bentley Speed 8 and Hulme F1 supercar share 

s�m�lar character�st�cs, w�th the teardrop l�ke glasshouse (des�gned for two occu-

pants), front nose, front w�ng, rear w�ng and headl�ght un�ts.  However, upon further 

�nvest�gat�on, the Speed 8 appears very d�fferent aesthet�cally.  L�ke many h�gh-

performance products, the overall des�gn appears dr�ven by ut�l�ty and funct�onal-

�ty, result�ng �n a spartan or raw v�sual express�on (refer to 3.1.4).  Notably, the 

�nter�or aesthet�c appears almost host�le �n express�on w�th a cluttered, confus�ng 

user �nterface and raw mater�al tr�m such as unadorned carbon fibre compos�te.  

V�sual analys�s of th�s exemplar us�ng the VPE framework (F�gure A09) shows 

several s�gn�ficant find�ngs w�th reference to the �nter�or and exter�or/�nter�or aes-

thet�c relat�onsh�p:

 The overall aesthet�c compos�t�on (�nter�or and exter�or) �s very complex, 

 m�n�mal repet�t�on of form elements contr�butes towards th�s.

 Inter�or aesthet�c has l�ttle relat�on to the exter�or aesthet�c, yet st�ll  

 share s�m�lar overall express�on of h�gh-performance and focus on ut�l�ty  

 and funct�onal�ty.

 Inter�or and exter�or frequently use of raw and exposed mater�als   

 and/or structural elements.

 The unfam�l�ar and errat�c �nter�or compos�t�on contr�butes towards an  

F�gure A08.  Bentley Speed 8 (2003).  (7extrememotorsports, 2003).



179

Kenneth Young - Masters Of Des�gn Thes�s - © 2008

H�gh-performance race cars
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Low two seater sports car

 almost host�le express�on.

 Bas�c �nter�or funct�onal features are easy to understand (�.e. the steer�ng  

 wheel and seat).  However, the layout, pos�t�on�ng and des�gn of secondary  

 controls appears unfam�l�ar and v�sually cluttered (�n compar�son to the  

 prev�ous exemplars).  The des�gn of these secondary controls appears to  

 requ�re spec�al�sed tra�n�ng.

 Inter�or cab�n appears v�sually and spat�ally confined.

The qual�t�es �dent�fied by the VPE analys�s clearly affirms th�s exemplar as a h�gh-

performance race car (w�th reference to the prev�ous research on h�gh-perform-

ance).  However, the follow�ng are several unexpected find�ngs from th�s analys�s;

 The contrast�ng qual�t�es between th�s exemplar and the prev�ous luxury 

 exemplars.  For example, the confin�ng �nter�or cab�n �n contrast to the  

 spac�ous �nter�or cab�n of luxury motorcars, or the complex compos�t�on  

 �n contrast to the s�mple compos�t�ons of luxury motorcar.

 The almost host�le express�on �mbued by the �nter�or. 

 The complete lack of aesthet�c relat�on between the �nter�or and exter�or

At th�s po�nt, �t �s to early to d�scern whether these find�ngs are aesthet�c trends 

for h�gh-performance race cars.  Consequently, further �nvest�gat�on �nto other 

h�gh-performance exemplars �s st�ll requ�red.  However, �t certa�nly affirms the 

�ssue ra�sed earl�er, where a cons�dered balance �s needed between h�gh-perform-

ance and luxury (�n context to the �nter�or des�gn proposal).

F�gure A09.  VPE analys�s of the Bentley Speed 8.
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Porsche RS Spyder (2007).

L�ke an F1 race car, the LMP Porsche RS Spyder �s an open cockp�t race car w�th 

a strong emphas�s on dynam�c performance (F�gure A10).  In s�m�lar fash�on to the 

Bentley Speed 8, the v�sual aesthet�c hosts a var�ety of d�scont�nuous forms and a 

d�verse range of surface trans�t�ons.  Consequently, th�s results �n a spartan or raw 

aesthet�c express�on.

Research now focuses on the v�sual analys�s of th�s exemplar us�ng the VPE 

framework (F�gure A11).  The follow�ng are v�sual find�ngs w�th reference to the 

�nter�or and exter�or/�nter�or aesthet�c relat�onsh�p:

 As w�th the prev�ous exemplar, the exter�or and �nter�or aesthet�c compo- 

 s�t�ons are very complex.  The lack of form element repet�t�on contr�butes  

 towards th�s.

 The overall �nter�or aesthet�c appears spat�ally and v�sually confin�ng.  The  

 enclosed dr�ver cockp�t and large encompass�ng head bolsters contr�bute  

 towards th�s.

 In s�m�lar fash�on to the prev�ous exemplar, bas�c �nter�or funct�onal fea- 

 tures are easy to understand (�.e. the steer�ng wheel and seat).  However,  

 the layout, pos�t�on�ng and des�gn of secondary controls appears unfam�l-

 �ar and v�sually cluttered.  The des�gn of these secondary controls 

 appears to requ�re spec�al�sed tra�n�ng.

  Frequent use of raw and exposed mater�als  and/or structural elements.

F�gure A10.  Porsche RS Spyder.  (Autocult, 2007).
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H�gh-performance race cars

Porsche �s the most 

successful marque �n Le 

Mans rac�ng w�th 16 overall 

v�ctor�es (to date).

Low two seater sports car

Complex aesthet�c 

compos�t�on

M�n�mal form 

repet�t�on

  The �nter�or and exter�or share a stronger aesthet�c relat�onsh�p �n 

 compar�son to the prev�ous exemplar.  Th�s can be attr�buted to the open  

 cockp�t, effect�vely �ntegrat�ng the exter�or and �nter�or together. However, 

 there �s st�ll m�n�mal commonal�ty between �nter�or and exter�or aesthet�c  

 des�gn features.

As w�th the prev�ous exemplar, the qual�t�es �dent�fied by the VPE analys�s clearly 

affirms th�s exemplar as a h�gh-performance race car (w�th reference to the prev�-

ous research on h�gh-performance).  W�th respect to the prev�ous exemplar and 

the research already conducted on F1 race cars, th�s analys�s �llustrated l�ttle �n 

the way of surpr�ses.  

The ‘assoc�at�on’ mode of operat�on �s of part�cular �nterest w�th regard to the 

prev�ous two exemplars.  In both analyses, th�s mode of operat�on was g�ven a 

strong value, due to the�r h�stor�cal rac�ng success �n 24 Hours of Le Mans rac�ng.  

Th�s strong value �s only appropr�ate for an �nd�v�dual w�th reasonable knowledge of 

24 Hours of Le Mans rac�ng.  For most �nd�v�duals w�thout th�s knowledge, there �s 

l�kely to be a lower level of assoc�at�on.  Consequently, th�s further emphas�ses the 

oppos�ng d�fferences between luxury and h�gh-performance,  where luxury appears 

dependent on �con�c and �ndex�cal references, wh�le h�gh-performance depends on 

assoc�at�ve and symbol�c references.

Overall, these find�ngs clearly �nd�cate aesthet�c trends for h�gh-performance mo-

torcars.  The �mpl�cat�ons of these trends w�ll be d�scussed later �n th�s sect�on.
F�gure A11.  VPE analys�s of the Porsche RS Spyder.
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Ferrar� Enzo (2002)

The Ferrar� Enzo prov�des an �deal start�ng po�nt for the rev�ew of exot�c super-

car exemplars due to �ts s�m�lar�ty the Hulme F1 supercar (F�gure A12).  L�ke the 

Hulme F1 supercar, the Ferrar� Enzo �s des�gned as a street-legal F1 race car 

(Grab�anowsk�, 2004).  Therefore, the Enzo’s �nter�or and �nter�or/exter�or relat�on-

sh�p �s of part�cular �nterest to th�s �nvest�gat�on. 

Overall, the exter�or aesthet�c of the Enzo has a h�gh-performance express�on w�th 

strong references to F1 rac�ng.  Strong surface trans�t�ons, d�scont�nuous forms, 

typ�cal supercar proport�ons, exposed eng�ne bay, F1 style front nose and numer-

ous rear exhaust outlets all contr�bute towards th�s express�on.  

Look�ng �nwards, the �nter�or aesthet�c appears spartan or ut�l�tar�an �n express�on 

w�th the overall �ntent�on of promot�ng h�gh-performance.  The use of unadorned 

carbon fibre compos�te tr�m and a structural alum�n�um crossbeam �ncorporat�ng 

the funct�onal elements contr�bute towards th�s express�on.  In add�t�on, the steer-

�ng wheel references F1 style steer�ng wheels, w�th a bevelled top edge, ‘change 

up’ LED �nd�cator and numerous controls. 

Research now focuses on the v�sual analys�s of th�s exemplar us�ng the VPE 

framework (F�gure A13).  The follow�ng were s�gn�ficant find�ngs w�th reference to 

the �nter�or and exter�or/�nter�or aesthet�c relat�onsh�p:
F�gure A12.  Ferrar� Enzo.  (Ser�ouswheels, 2002).
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?
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Luxury

Exot�c

H�story of Motor rac�ng

 Frequent lower order form element repet�t�on across the aesthet�c com- 

 pos�t�on (both �nter�or and exter�or).  

 Aesthet�cally, the �nter�or and exter�or share l�ttle �n common (as�de from  

 lower order form elements).  However, they both �mbue s�m�lar overall  

 express�ons of h�gh-performance.

 Although the major�ty of the �nter�or aesthet�c expresses h�gh-perform- 

 ance, the sport seats also express an element of luxury.  H�gh-qual�ty  

 leather and soft bulbous forms contr�bute towards th�s express�on.  

 An abundance of unadorned carbon fibre compos�te tr�m.

 A s�gn�ficant aesthet�c po�nt of d�fference between th�s exemplar and the

 prev�ous h�gh-performance exemplars �s the layout and configurat�on of  

 secondary controls.  As ment�oned prev�ously, the v�sual layout of sec- 

 ondary controls typ�cally appear cluttered, confus�ng and thus appears  

 to requ�re spec�al�sed tra�n�ng.  However, the secondary controls �n th�s  

 exemplar appear much more c�v�l or domest�cated �n arrangement.  Th�s  

 results �n an �nter�or that expresses h�gh-performance, but does not re- 

 qu�re an expert user. 

Th�s VPE analys�s �llustrates s�gn�ficant �ssues (and poss�ble solut�ons) for the 

�nter�or des�gn proposal.  Most notably the treatment of secondary controls, �n 

contrast to ‘true’ h�gh-performance race cars.  However, �n the context analys�s, 

�t �s too early to d�scern whether these find�ngs are general exot�c aesthet�c trends 

or spec�fic to th�s model and/or brand.  Consequently, further analys�s �nto exot�c 

exemplars �s requ�red.F�gure A13.  VPE analys�s of the Ferrar� Enzo.
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Pagan� Zonda F (2005)

The Pagan� brand (establ�shed �n 1992) �s relat�vely young �n compar�son to 

Mercedes-Benz (1871) or Ferrar� (1947).  Therefore, l�ke the Hulme F1 supercar 

brand, Pagan� lacks �n areas of brand recogn�t�on and establ�shed brand values.  As 

a result,  Pagan�’s latest �ncarnat�on, the Zonda F (F�gure A14) deals w�th v�sual 

�dent�ty �n a manner d�rectly relevant to th�s �nvest�gat�on.

The overall exter�or aesthet�c of the Zonda F has typ�cal dynam�c supercar pro-

port�ons.  The exter�or aesthet�c has a h�gh-performance express�on and d�splays 

�t �n var�ous ways.  For example, the wedge-shaped s�lhouette and extens�ve use 

of unadorned carbon fibre tr�m contr�bute towards a h�gh-performance express�on.  

In add�t�on, des�gn features such as the elongated front nose, teardrop glasshouse 

and large exhaust deta�l reference jet-fighters, another h�gh-performance mot�f 

(MacM�llan, 2006).  

Look�ng �nwards, the �nter�or has a very d�fferent overall �mpress�on, express�ng 

opulence or extravagance.  The extens�ve use of leather tr�m, a glove box styled �n 

s�m�lar fash�on to leather handbags, wood tr�m and a finely crafted �nstrument clus-

ter all contr�bute towards th�s.  However, there �s st�ll reference to the theme of 

h�gh-performance w�th�n the �nter�or, w�th finely mach�ned metal fitt�ngs and large 

areas of unadorned carbon fibre compos�te tr�m.

V�sual analys�s of th�s exemplar us�ng the VPE framework (F�gure A15) revealed 

F�gure A14.  Pagan� Zonda F.  (Ser�ouswheels, 2005c).
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s�gn�ficant find�ngs w�th reference to the �nter�or and exter�or/�nter�or aesthet�c 

relat�onsh�p:

 L�ke the prev�ous Enzo exemplar, the �nter�or aesthet�c syntact�cally con- 

 trasts the exter�or aesthet�c.  Moreover, the �nter�or and exter�or have  

 d�fferent express�ons.  The exter�or expresses h�gh-performance wh�le the  

 �nter�or expresses opulence, hand-crafted qual�ty and h�gh-performance.

 M�n�mal form element repet�t�on (part�cularly �nter�or/exter�or w�se)

 Frequent use of contrast�ng surfaces (tr�m, colour and surface change)

 H�gh-performance tr�m �s frequently used to adorn control fixtures.

 Inter�or �ntegrates h�gh-qual�ty leather, walnut, unadorned carbon fibre  

 compos�te and metall�c tr�m.

 Use of ‘metonym�c’ references.  For example, the glove box styled �n  

 s�m�lar fash�on to luxury handbags and the exter�or jet fighter mot�f.  Th�s  

 g�ves the Zonda F stronger �ntended assoc�at�ons to reference from, s�nce  

 there �s l�ttle brand recogn�t�on to bu�ld upon.  Th�s �n effect �s s�m�lar �n  

 purpose to how the Hulme F1 supercar references F1 race cars.

The find�ngs from th�s analys�s d�ffer greatly from the prev�ous exemplar as l�ttle �n 

the way of �dent�fiable trends was d�scernable.  Th�s was some what unexpected, 

as there was an expectat�on to find at least one major exot�c motorcar aesthet�c 

trend.  However, when referenc�ng the defin�t�on of exot�cness (3.1.2), �t �s appar-

ent that the term of unusualness could eas�ly mean unusual �n context to other 

unusual motorcars.  

?

H�gh-Performance

Luxury

Exclus�vness

Exot�c

Opulent

Flamboyant

H�gh-performance

F�gure A15.  VPE analys�s of the Pagan� Zonda F.
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Bugatt� Veyron 16:4 (2006)

The final exot�c supercar rev�ewed �s the Bugatt� Veyron 16:4 (F�gure A16).  Th�s 

spec�fic exemplar was chosen for �ts d�st�nct aesthet�c qual�t�es compared to the 

prev�ous two exemplar.  In add�t�on, the Veyron 16:4 was the world’s fastest pro-

duct�on road car when released �n 2006, mak�ng �t a well known exot�c exemplar.

The exter�or aesthet�c overall has a confident express�on w�th a strong road pres-

ence.  Th�s can be attr�buted to strong convex surface language, generat�ng a al-

most heavy or dom�nat�ng aesthet�c.  Contrast�ng surface colours are �n turn used 

to l�ghten the v�sual mass, prov�d�ng a sense of dynam�sm.  Also, typ�cal supercar 

proport�ons, pronounced wheel arches, an exposed eng�ne bay, large front a�r-�n-

takes, and the forward taper�ng bonnet graph�c contr�bute towards h�gh-perform-

ance or�entated qual�t�es.  

Look�ng �nward, the �nter�or aesthet�c cont�nues w�th the confident express�on of 

the exter�or.  Prom�nent v�sual forms such as the metall�c centre console, large 

centre column and bold steer�ng wheel graph�c contr�bute towards th�s. As men-

t�oned prev�ously, the �nter�or �s also fin�shed w�th an abundance of h�gh-qual�ty 

leather.  

W�th the Veyron 16:4 now �ntroduced, research focuses on the v�sual analys�s of 

th�s exemplar us�ng the VPE framework (F�gure A17).  The follow�ng are s�gn�ficant 

find�ngs w�th reference to the �nter�or and exter�or/�nter�or aesthet�c relat�onsh�p:

F�gure A16.  Bugatt� Veyron 16:4.  (Ser�ouswheels, 2006a).
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?

F�gure A17.  VPE analys�s of the Bugatt� Veyron 16:4.

H�gh-Performance

Luxury

Exclus�ve

Successful h�story

�n motor rac�ng

 Strong repet�t�on of h�gher and lower order form elements w�th�n the 

 exter�or and �nter�or.

 Overall, the �nter�or and exter�or are aesthet�cally d�fferent, but share  

 s�m�lar express�ons and h�gher order form elements.

 Form elements appear to be der�ved from the front gr�lle graph�c, �n s�m�lar 

 fash�on to the luxury motorcar exemplars.

 Dom�nant use of metall�c tr�m on v�sual forms relat�ng to funct�onal or  

 techn�cal aspects of the Veyron (�.e. centre console and steer�ng wheel).

 An abundance of h�gh-qual�ty leather tr�m.

 Contrast�ng surface colours �mbue a sense of dynam�sm and l�ghtness

 The overall syntact�c compos�t�on �s less complex �n compar�son to the  

 prev�ous exot�c exemplars.

The VPE analys�s of th�s exemplar further emphas�sed the d�fferences between 

the exot�c exemplars.  In compar�son, th�s exemplar has qual�t�es assoc�ated more 

w�th luxury motorcars rather than h�gh-performance race cars.  Consequently, th�s 

exemplar �llustrated yet another flavour �n contemporary exot�c supercars.  The 

analys�s d�d beg�n to �dent�fy spec�fic �nter�or aesthet�c des�gn trends.  For exam-

ple, the use of contrast�ng surface treatments (also seen �n the prev�ous exem-

plars �n vary�ng degrees).  

Th�s analys�s of exot�c supercars �llustrated numerous �ssues for the �nter�or de-

s�gn proposal, wh�ch, w�ll be d�scussed �n the conclus�on of th�s sect�on.
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Append�x 2 - Quest�onna�re and reference �mages
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F�gure A18.  Quest�onna�re - page 1. F�gure A19.  Quest�onna�re - page 2.
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F�gure A20.  Quest�onna�re - page 3. F�gure A21.  Quest�onna�re - page 4.
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F�gure A22.  Quest�onna�re - page 5. F�gure A23.  Quest�onna�re - page 6.
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F�gure A24.   Reference �magery - page 1. F�gure A25.  Reference �magery - page 2.
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F�gure A26.   Reference �magery - page 3. F�gure A27.  Reference �magery - page 4.



194

Kenneth Young - Masters Of Des�gn Thes�s - © 2008

Append�x 3 - Quest�onna�re eth�cs approval
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Th�s project has been evaluated by the peer rev�ew and judged to be low r�sk.  

Consequently, �t has not been rev�ewed by one of the Un�vers�ty’s Human 

Eth�cs Comm�ttees.  The researcher �s respons�ble for the eth�cal conduct of th�s 

research.

If you have any concerns about the conduct of th�s research that you w�sh to 

ra�se w�th someone other than the researcher, please contact Professor Sylv�a 

Rumball, Ass�stant to the V�ce Chancellor (Eth�cs and Equ�ty),

Telephone:  +64 6 350 5249

E-ma�l:  humaneth�cs@massey.ac.nz
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Append�x 5 - L�brary declarat�on
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