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Application of orthogonal experimental design in the design

and evaluation of walking sticks

FENG Tao, LIN Jiande, HUANG Jiarui
(School of Design, Fujian University of Technology, Fuzhou 350118, China)

Abstract: In order to study the actual demand of rural elderly for walking sticks, orthogonal experimental de-

sign was used to evaluate the design of walking sticks. The design factors of orthogonal experiment were extrac-

ted by analyzing test objects, and the corresponding data was measured for quantitative evaluation of all the

samples by combining questionnaire survey, interview and literature analysis. Results show that the orthogonal

experiments can effectively reduce the number of product samples, improve the efficiency and accuracy of

product development, and provide reference for product designers to quickly obtain the best scheme.
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Fig.1 Transfer diagram of orthogonal experiment to product design
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Tab.1 Action analysis of walking sticks
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Fig.2 Horizontal distribution of factors
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Tab.2 Factor level table

S
K-
A/(°) B /cm C/cm
1 0 65 6
2 20 60 4
3 10 70 2
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Fig.3 Sample groups for testing
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Tab.3 Records of orthogonal experiment results

S-S A/(°) B/em C/em D i) /s
1 0 65 6 1 47.56
2 0 60 4 2 47.41
3 0 70 2 3 48.15
4 20 65 4 3 46.08
5 20 60 2 1 47.84
6 20 70 6 2 47.34
7 10 65 2 2 48.28
8 10 60 6 3 48.39
9 10 70 4 1 46.89
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Tab.4 Variance analysis

FEFRIESS df MS F M
A 0.99 2 0.5  10.85 X
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Fig.4 Three views and renderings of the improved

scheme of walking sticks
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Fig.5 Usage scenarios
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