An Anthropometric Product Design Approach using Design Structure Matrix
(DSM): Application to Computer Workstation Design
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ABSTRACT

Design equations for anthropometric product design are developed by considering the geometrical

relationships of design dimensions and anthropometric dimensions. The present study applied the design
structure matrix (DSM) method to develop design equations for a computer workstation design, and compared
the developed-design values with the recommended and benchmarking design values. First, the relationships
between design dimensions (e.g., legroom and worktable) were analyzed by a DSM, and then the application
order of design equations (e.g., seatpan = backrest = armrest = legroom = worktable) was determined.
Second, design equations were developed by the geometrical relationship analysis between computer
workstation design dimensions and anthropometric dimensions. Lastly, design values for a computer
workstation were determined by applying a standard posture and percentile representative human models (5™,
50™, 951 %ile) for US Army population. The developed design values were similar to the recommended design
values found in literature and benchmarking design values of two commercial products; however, some design
values (e.a.. seatpan heiaht) were different due to variation in user’s posture. The DSM method would be
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| Develop a Design Structure Matrix ‘
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Determine Representative Human Models and Standard Posture
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‘ Define Design Principles, Constraints, and Requirements ‘
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| Develop Desigin Equations ‘
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| Optimize the Design ‘
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Classification Content
Design Dimension Seat - Seatpan - Height (DD1)
Design Principle Design for adjustability
|Allowance Heel height: 2.5 cm (BSRHFES100, 2002)
Related Dimension Seatpan angle: 4° (BSRHFES100, 2002)
Design Equation DD1 = BD11 * sin (AD3 - AD6) - BD6 * sin (AD6) + 2.5

5th %ile 50th %ile 95th %ile

. . Buttock-popliteal length 44.5 48.9 53.8
Body D |—
ody Dimension Popliteal height (BD11) 3538 2038 46.4

Lower Bound | Upper Bound Value
Knee flexion (AD3) 45° 85° 65
Hip flexion (AD6) 4
Related Design Dimension [Seatpan angle 4

Angular Posture

|Max | 303 |
[Min [ so7 |

Design Value
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