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In the past, Manufacturers used to determine the quality of products, but the trend of today’s market becomes
more into customer-driven. As a result, demands from customers are becoming more diverse and complicated,
and most companies are obligated to meet their needs. As one of the effort to achieve their satisfaction,
companies are now emphasizing activities to find out what customers specifically want and extract voice of
customer(VOC). This study attempts to develop an ergonomic product development process as a method to

maximally reflect the VOC. In order to meet this goal,

ergonomic design guidelines, which are possible to be

classified according that user’s human characteristics, will be recommended. Even now, there are numerous
design guidelines already existing in the ergonomics literature. However, it is not realistically feasible to review
all of those guidelines, and some of them are even conflicting with each other. Therefore, in this paper, the
product development process, which prioritizes the human characteristics that reflect customer needs and applies
the design guidelines that meet the most important ones, will be suggested. Finally, the research was described to
show the validity of the product development process through an example of a mobile phone development case.
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Figure 2. An ergonomic product development process
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Table 5. Definition and Classification of Human Characteristics
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Table 6. Relationship matrix between Engineering Characteristics and Human Characteristics
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Table 7. The importance of Human Characteristics

At B4 = Importance Hz‘fﬁl(‘:%) At B4 F= Importance %‘ii%ﬁ))
Visual Feedback 2429 4.21 Decision Making 1569 2.72
Visual Fatigue Effect 1496 2.59 Conceptual Compatibility 2118 3.67
Eye Movement 1397 2.42 Working Memory 1451 2.51
Visibility 2490 431 Long-Term Memory 1385 2.40
Readability 2325 4.03 Reaction Time 2286 3.96
Color Perception 1441 2.50 Reaction Accuracy 1782 3.09
Form Perception 1851 3.21 Spatial Compatibility 1569 2.72
Audibility 2107 3.65 Movement Accuracy 1408 2.44
Auditory Feedback 1453 2.52 Movement Compatibility 1243 2.15
Auditory Fatigue Effect 1214 2.10 Sensory-Motor Coordination 1502 2.60
Pressure Perception 2201 3.81 Modality Compatibility 1345 2.33
Tactile Feedback 1554 2.69 Movement Type 2315 4,01
Vibration Perception 1209 2.10 Interference 1775 3.08
Arousal Level 1656 2.87 Torque 1387 2.40
Visual Search 2023 351 Frequency 1269 2.20
Detectability 1429 2.48 Duration 1590 2.76
Channel Capacity 1747 3.03 Size 1691 2.93

Table 8. Ergonomic design guidelines according to Human Characteristics priority
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Table 9. The evaluation index of preference and relevant items in using mobile phone
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Figure 3. Experimental design of validation
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Figure 6. Proposed customer-driven product development
process
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