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A Product Monochromatic Design Method Based on Parameterization
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ABSTRACT: The work aims to propose a product monochromatic design method based on parameterization, and study
the modeling-color matching rule and the consumer preference rule in a monochromatic product design and the relation-
ship between them, so that the modeling-color matching degree and preference degree of the monochromatic product de-
sign are predictable to guide the design. By designing tests, the matching degree and customer’s preference degree of the
modeling-single color were quantified and scored. SPSS and MATLAB were used to conduct statistical analysis and re-
gression analysis of the test data, the relevant research laws were obtained and the mathematical model was established.
After that, a verification test was conducted. The results of the verification test were compared with the predictions of the
above-mentioned research methods and their relative errors were calculated to verify the validity and reliability of the re-
search methods and related laws. The results of the verification test are basically consistent with the theoretical predictions. The
modeling-color matching degree is basically positively correlated with the preference degree. The matching degree of the color
and the model with higher saturation and brightness within the suitable range is higher and more popular with consumers.
The research methods and test results have validity, reliability and feasibility, and can provide a prediction and guidance
method for the selection and application of color in monochromatic product design for future reference.
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Fig.1 Three elements of color
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G R G B | %% HMHAHE R G B | %% HMAZIE R G B
1 51 0 0 6 0 51 0 11 0 0 51
2 102 0 0 7 0 102 0 12 0 0 102
3 153 0 0 8 0 153 0 13 0 0 153
4 204 0 0 9 0 204 0 14 0 0 204
5 255 0 0 10 0 255 0 15 0 0 255
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Fig.3 Modeling-color samples
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Tab.2 Test participants' scores on the matching degree of test modeling-color samples

%%2%%1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1(%) 7 8.5 8 9 7 6.5 7 6 7.5 5 7 7.2 7 7.5 6
2(%) 8.5 8 8 7 7 5 6 8 6 5 4 5 4 7 4
3(&) 7 8 8 9 8 7 8 7 8 7 55 6 7 6 7
4(%) 4 6 7.5 8 7 4 5 7 8 8 2 4 5 7 5
5(&) 7 7 8 8 9 6.5 7 8 7 8 5 6 8 7 6
6(%) 8 8 7.5 9 9 7.8 8 6 75 7.8 4 5 7 7 6
(&) 7 4 6 8.8 85 8 8 7.5 7 7 4.5 6 7 6 6
8(%) 4 8 6 8 8 8 9 7 7 7.5 2 3 6 6.5 4
9(%&) 6 7 7 8 7 9 7 7 8 6 4 5 7 7 5
10(%) 6 7 9 8 8 6.3 5 8 8.5 8 4 5 6 7 6
11(&) 5 85 7.8 78 8 7 9 7 8 6 5 8 7.5 6 5
12(&) 7 75 65 715 15 5 10 6.5 8 7.5 8 6 6.5 6 6
13(%) 2 3 6 6 5 6 3 9 7 5 2 3 5 6.5 2
14(%) 8 10 10 9 8 7.5 6 7 4 4 6 8 7.5
15(%) 5 7.5 8 7 7 6 6 8 9 7 5 7 7.8 7

FHME(Z) 610 7.03 739 814 7.73 6.81 7.07 7.17 743 692 453 521 640 6.82 550
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%%2%%1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
16(38) 5 7 85 92 82 6 6.5 8 8.8 8.8 5 6 65 15 8
17(%) 3 4 5 7.5 6 9 9 8 8 5 2 3 4 4 4
18(5) 5 65 15 8 7.5 8 75 838 9 10 4 4 8.5 6 3
19(593) 4.5 7 7 8.8 85 6 7 8 8 6.5 5 6 55 6 6
20(%) 5 6 6.5 6.5 7 7 7.5 9 8 8 6 7 8 7 8
21(8) 4 4 7 7.5 5 4 7 7 7 3 4 5 6 6
22(8) 1 5 8 6 6.5 5 8 6 7 8 7 8 4 4 3
23(%) 6 8 7 10 9 4 5 9 10 8 4 5 6 5 5
24(5) 4 6.5 8 8 8 8 6.5 6 7 6 3 5 4 7 8
25(99) 1 4 5 8 10 4 6 9 10 8 4 5 6 7.5 7
26(%H) 5.5 7 7 9 9 8 9 9 9 9 7 8 6 9 8
27(%) 4 8 9 8 8 9.8 7 9 8 8 3 4 6 6.5 6
28(%H) 2 4 7.5 65 6 5 6 7 9 8 3 5 5.5 7 8
29(%) 3 6 8 6 8 6 6.5 6.5 7 7 5 6 6 5 6
30(59) 5 6.5 7 7 8.5 8 7 7 8 8.5 5 6 7 5 5.5

E¥MEGBE) 3.87 597 720 7.7 785 659 683 7.82 825 772 440 547 587 6.17 6.10
FH{E 498 650 729 795 779 670 695 749 784 732 447 534 6.13 649 580
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Tab.3 Test participants' scores on the preference degree of the test modeling-color samples

iy 22@%1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1(%) 7 8 88 7.5 8 6.5 6.5 7 6 78 75 15 6.5 6
2(%) 8 8 7.8 1.6 8 8 9 8.5 8 7 3 4 4
3(&) 7 8 9 8 5 9 8 9 5 6 8 7 7
4(Ly) 5 7.5 7 8.5 8 7 7 75 85 6 3 5 7 4 5
5(4) 5 6.5 8 7 7 8 7 5 6 7 3 3 3 6 6
6(X) 6 75 15 85 9 5 6 8 4 5 3 7 6
7(%&) 7 8 8 8.5 8 8 8 7 7.5 7 4 5 7 6.5 6
8(%) 2 6 6 8.4 8 7 7.8 15 6 5 1 2 3 4 3
(L) 6 7 7 8 7.5 8 7 7.5 8 8 5 5 6 7 5
10(%) 5 8 7 7 8.5 5 8 8.5 9 4 5 6 8 6
11(%&) 6 75 7.8 8 8 7.5 8 7 8 7 4 7 7 5 4
12(%0) 6.5 8 7.5 8 85 65 15 6 7 7.5 6 5 6 6 5
13(%0) 1 2 5 7 6.5 4 4.5 8 7 5.5 2 4 3 4 3
14(%&) 7 8 8.5 10 10 9 8.5 7 9 8 4 4.5 5 8 7
15(%) 6 6 8 8 7 8 7 8 8 9 6.5 5 6 7.8 8

SEMIE(L)  5.63 7.00 742 8.17 794 693 7.05 720 7.70 737 449 507 537 605 5.4
16(}8) 3 7 9 95 93 5 7 85 9.2 9 5 8.5 6 82 15
17(5) 4 5 6 7.5 4 8 9 6 7 2 4 4 5 4
18(}8) 4 6 5 7 7.5 5 8 8 9 9.8 6 6 55 45
19(%) 6 6 7 8 8 6 9 8 7 7 6 7 6 4 6
20(88) 5 6 7 6 7 7 4 8 8 8 5 6 7 8.5
21(88) 4 5 7 5 7 6 7 7 7 8 3 4 5 6.5 5
22(5) 6 6 7 8 9 9 9 53 6 8.5 8 7 6
23(%) 7 7 7 10 10 7.5 7 8 10 8 5 7 6
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Tab.5 Score results of sample average matching degree and average preference degree
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Fig.4 Score statistics of average matching degree and
average preference degree for different parameter values
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Tab.6 Comparative analysis on matching degree-preference degree
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Tab.7 Color sample for verification test
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Fig.5 Modeling-color samples of validation test
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