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An Analysis of Natural Motion for Product Design :
Refrigerator Half Guard Installation Part Design
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Ergonomic product design considering users’ natural use motion is of importance to improve the usability and
satisfaction of a product. A five-step process of product design was developed in the present study by measuring
and analyzing users’ natural product-use motion with a motion capture system. The developed process was
applied to ergonomic design improvement of a half guard installation part of refrigerator; new guard designs
(diagonal and arc shape) were developed with the process and evaluated in terms of validity during the
development as two measures (task satisfaction and similarity of natural motion). According to the evaluation
result, the satisfaction at putting in- and out-task of new guard designs (6.3£0.5 points) was significantly higher
than that of existing guard designs (3.3+1.0 points); the difference between natural motion and product-use
motion in new guard designs (1.0£0.3cm) was significantly less than that of existing guard designs (2.0£0.2cm).
The proposed process of natural motion analysis and product design is applicable to ergonomic product design
and evaluation.
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Figure 1. Installation parts(groove and projection) of refrigerator
half-guard
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Figure 2. Product design procedure based on natural motion
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Figure 3. Product-use task analysis(Refrigerator half-guard
installation task)
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Figure 4. Experimental set-up for natural motion recording
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Figure 5. Recorded natural-use motion for guard installation

Table 1. Regression analysis on natural motion trajectories
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Figure 6. Product design using representative natural motion

Table 2. Benchmarking of existing half-guard installation parts
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Table 4. Design alternatives for validity evaluation
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Figure 8. Diagram for the similarity of natural motion
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Table 5. ANOVA result for Similarity of natural motion

Jangwoon Park - Sujin Kim - Heecheon You

3.2 AEF g4

) Guard 297 I 423 S0l 42 B4 A, Figure
Source oSS MS P p 11>} 2ol AT ALY A2 go] o] 712 A Fof Hla)
Subject(S) 15 1488 099 41 < 0.001 G938 B Ao Vet E}(F(4, 68) = 149.17, p < 0.001;
Guard design(D) 4 8705 2176 986 <0001 e eoiz) o2 Sof AArHE B Lo] g A3
DxS§ 60 1336 022 3.6 < 0.001 o} 33 2gA 9 A Lol 747557 63H0F 7| E
Installation height(H) 5 1122 224 264 < 0.001 AAE %4 iﬂ(3,37§)0ﬂ 03 4954 lrr;_‘_ oF BAEY
HxS 75638 009 14 00383 ool A Ada e AL WG AAD A F]
DxH 20686 034 56 <0001 Ag SAWEopd AgAe FHH AR 4
DxHx$ 287 1771 0.06 ol NS YR 1 9T,
Total 466 157.46 o|9lo| = guard?] FEZ &ojAe AetE Fo|d wlg} f
o] (cm)
| - Half guard o | S 7%
- Halfguard &= % 35
- HERAARRAZ 2 AN

Mean(cm)

SD

Figure 9. Diagram for the similarity of natural motion(height : 95 cm)
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Figure 11. Task satisfaction(mean, standard error)
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Table 6. ANOVA result for task satisfaction(a = 0.05)

Source df SS MS F p
Subject(S) 17 16646 979 2.5 0.003
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