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SEO Spectrum

Design Lead Time

Analysis and Component 
Definition

No of Blades, Speed of Rotation, Blade 
Dimensions,  Blade Cooling, Nozzle 
Guide Vanes, Discs, Seals, Shafts etc

Design 
Stage

Conceptual / 
Whole System

Embodiment Design

Nacelle Design, Annulus Diameters, Overall 
Cooling System, Pressure and Temp. 
Levels,Mass Throughput,  Working Life, Cost

Detail Design

Manufacture

Exploration

Optimisation
Search
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Agent-based technologies can be easily integrated to 
further support search and exploration, knowledge 
extraction and visualisation.

Although all techniques offer utility individually
appropriate combinations of them can provide very 
powerful complementary global and local design search, 
exploration and optimisation capabilities
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Further details of all these projects in
Evolutionary and Adaptive Computing in Engineering Design.  
Parmee I. C., Springer Verlag, 2001.
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Subjective 
Evaluation

Problem 
Definition

Explicit

100% User 
Solution 
Evaluation
Art, Graphics, 
Music etc 
e.g. Sim’s
evolutionary 
art; 
Unemi’s
evolutionary 
graphics;
Carnahan’s
hazard icons.

Continuous 
interaction
Monitoring of  
solutions, objectives 
constraints and 
problem structure. 
Problem reformul-
ation; knowledge 
capture; evolution of 
problem space 
e.g. Parmee’s
interactive 
evolutionary design 
systems

Implicit

User unaware of 
evaluation of 
their actions.
Machine-based 
monitoring of 
user choices and 
evolution of 
optimal paths / 
options
e.g. 
Semet’s web 
based tutorials.

Partial User 
Solution Evaluation
Machine-based 
evaluation plus 
user evaluation. 
Solution injection, 
modification, 
transformation 
e.g. Levine’s 
biotechnology 
application;
Innoue’s nurse 
scheduling system

Process 
Evaluation

Subjective 
Selection

Spectrum of IEC approaches based upon explicit /implicit nature 
[Parmee 2003] :
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Generating Design Information - Initial IEDS 
concept [Parmee, I.C. et al, 2000] :

Scenario
(A)

Evolution

Scenario
(C)

Evolution

Scenario
(B)

Evolution

Machine-Based
Agents

Rule-Based
Preferences

External Agents
(Design Team)

On-line Database

Information 
Gathering 
Processes
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PCBP of solution distribution of each objective across each variable
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Projection of ATR / FR regions on objective space



vi)  View approximate Pareto frontiers generated from the non-
dominated sorting of HP region solutions

Distribution of solutions for 
objective ATR1 and  FR against 
SPEA-II Pareto front

Distribution of solutions for 
objective ATR1 and SEP1 
against SPEA-II Pareto front.
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Can we develop user-centred intelligent systems that 
during conceptual design:

Support exploration of multi-variate problem space? 

Provide succinct graphical representation of complex 
relationships from various perspectives?

Support a better (intuitional?) understanding of such 
relationships?

Generally support implicit learning? 
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