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ABSTRACT

Objective: The present study developed optimal console layout design system based on ergonomic design
characteristics (visibility, reachability, sequence of use, importance, frequency, functional group). Background:
Although many design methods and systems based on optimization methods to allocate components such as button
and display to specific layout are suggested, understanding and applying ergonomic design characteristics to design
methods are lacking. Method: The present study figure out ergonomic design characteristics which are important to

console layout design by analyzing papers of optimal layout design papers. Results: The present study developed
three methods (quantification for component, layout, and ergonomic design characteristic) for applying ergonomic
design characteristics to console layout. In addition, the present study suggested a protocol for an optimal console
layout design system. Conclusion: The present study suggested a protocol for an optimal console layout design
system which could apply ergonomic design characteristics to console layout. The console layout design system could
suggest the result based on ergonomic design characteristics. Application: The optimal console layout design system
which will be developed to the present study could design detection radar console, control room interface of power

plant or factory, or control equipment of helicopter.
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Table 1. Studies applying ergonomic design principle of a console layout and comparison of ergonomic design principle in each study

(publication period: 1991 ~ 2011; sorted by publication year)

Ergonomic Design Principle
No. Author Year Title .
Visibility | Reachability | %" °F | Importance | Frequency | | netional
Use group

1 \Wang, M.J., Liu, 1991 Computer-aided panel layout using a ) ) o o o )
IC.M., and Pan, Y.S. multi-criteria heuristic algorithm

5 Jung, E. S., Park, S., 1995 A CSP technique-based interactive control o o o o o o
land Chang, S. Y. panel layout
Sargent, T. A., and A methodology for optimally designing

3 Kay, M. G. 1997 console panels for use by a single operator o o ) o ) o
IHolman, G.T., Using linear programming to optimize

4 |Carnahan, B.J., and 2003 | control panel design from an ergonomics (0] (0] (0] - (0] (0]
Bulfin, R.L. perspective
|Abdel, M., Wei, Y., . .

5 |Jingzhou, Y., and 2004 ?e ;rilaﬂ.lerlr:;:f;l: Ir;lethod for ergonomic-based o o ) ) ) )
Kyle, N. gn-p

Ergonomic workplace construction,

6 Udosen, U.J. 2006 evaluation and improvement by CADWORK ) o o ) o o
Hani, Y., Amodeo, L .

7 L. Yalaoui, Fand | 2007 f:gflsgzlnlya °§§“‘f§$f"r solving an - - - - 0 -
(Chen, H. youtp
IXu, Y..Meng, Q., A layout method for control panel of thermal

8 IYu, K., and Xu, Z. 2010 power plant B B 0 0 0 B
IXu, Y., Meng, Q., Particle swarm algorithm applied in the

9 2010 A - - (¢} - (6} -
land Yang, Z. layout optimization for console

10 K& Y., Yang, Z., 2011 Particle swarm optimization method for panel ) ) o o o )
land Meng, Q. layout
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Figure 1. Component allocation considering sequence of use
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3. Development of an Optimal Console
Layout System
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Table 2. Scoring method for applying ergonomic design
principles to optimal console layout design system

Component | Layout |Ergonomic design
Score Score principle score
Visibility (0] o (o)
Reachability (o) (o) (0]
Sequence of use - - 0
Importance O - -
Frequency (o) - -
Functional group - - (0]
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Figure 2. Protocol for optimal console layout design system

4. Discussion
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