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Table 3 Comparison of contribution rates and cumulative
contribution rates in two spaces

JEOETE R 3 2 W] Ri WAL IELR = 0

e 1i) b TURR Rt vk DS f%frm#ik
/% /% /% /%

1 0.703 56 0.703 56 0.662 87 0.662 87

2 0.198 02 0.901 58 0.202 30 0. 865 18

3 0.093 96 0.995 54 0.131 34 0.996 52

4 0. 003 57 0.999 11 0.003 05 0.999 57

5 0. 000 42 0.999 53 0. 000 26 0.999 83

6 0. 000 32 0.999 85 7.07X10° 0.999 91

K 17 HP REA KO 23 0 70 08 (0 2 1k 2 9 25 (6] © ARG
x4 Bz

EHET . AL
[A], AP 3 ANFEmmEN 0%

=5 A B E A A5 R B T O U R =
2[RI R 22 29, e R JT AR

RN 0.03, JHAET 4 N mEEM I HEREEN 1.6, KK
PIr AR BR 22 0. 007 422 I3y J5 AR 22 AL T $2 Z Y Bl

A © 25 (A FE A 2 R AR A 452
Sh A T AR 7] 56 1) A 20 R O 1 I S 4 s

2 4 =[] 1 F A 2 AR

S EiE EMER AE 1 RMS 4

Table 4 The AE and RMS evaluation of spectral reconstruction in two spaces
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] 5
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1 29.558 7 82.878 3 20. 080 3 87.766 6 0.277 32 0.079 41 0.074 08 0.210 91
2 22.160 5 116. 890 13.989 6 90. 590 2 0.187 42 0.038 31 0.038 19 0.144 77
3 4.803 82 32.175 4 1. 707 95 29.058 6 0.053 68 0.014 38 0.009 94 0. 033 29
4 0.773 26 4.707 0 0.226 52 1.633 3 0.021 95 0. 004 50 0.001 99 0. 006 93
5 0.611 22 2.980 9 0.151 74 1.554 2 0.016 07 0.003 16 0.001 44 0.005 17
6 0.316 32 2.344 7 0.122 9 1.148 7 0. 009 80 0.002 13 0.001 11 0.004 63
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Table 5 Comparison of predicted spectra and actual spectra of

IT8. 7/3 in empirical space

Ji 5, 34l 5 GFC AE RMSE
K 0.966 18 24.117 0.298 68
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The Spectral Prediction Method of Primary Ink for Prints Manuscript
Based on Non-Negative Matrix Factorization

LI Yu-mei'**, HE Song-hua'* , CHEN Hao-jie* , CHEN Qiao'
1. School of Communication, Shenzhen Polytechnic, Shenzhen 518000, China
2. School of Engineering, Qufu Normal University, Rizhao 276826, China

Abstract In the spectral prediction technology of the primary ink of halftone prints manuscript, the representative vector num-
ber obtained by principal component analysis will be greater than the actual number of primary inks used in the reflectance space.
The space is not suitable for spectral prediction, and the based vectors obtained by PCA will appear negative. There is no physi-
cal meaning. Aiming at the above problems, a subtractive linear experimental space model and space conversion model were crea-
ted. And the factors influencing the linearity degree of the space n value were explored. Through experiments and optimization
algorithms, the methods for determining the best n value were found innovatively. Then the prediction experiments of the prima-
ry ink of halftone prints manuscript were carried out in the space. The experimental results showed that, under different n val-
ues, the n value corresponding to the minimum square value of the f norm was effective for determining the best n value to es-
tablishing the linear empirical space. Finally, the n value was determined to be 3. 5. In the space, the number of representative
base vectors obtained by the method of number prediction was exactly equal to 4, which was the actual primary ink number. In
spectral prediction, in addition to K color, other CMY color compared to the actual primary ink spectrum, the fitting degree of
GFC was greater than 99. 9%. That was to establish a new method for the optimization of n proposed in this paper. The value of
color space was an effective linear empirical linear space which can be used as a halftone color ink number prediction and spectral
prediction. That is to say, the space created by the new method is an effective linear space that can be used to predict the number

of primary ink and the spectrum of halftone prints manuscript.

Keywords Spectral color reproduction; The subtractive linear experience space model; Space conversion model; Primary ink

number prediction; Spectral prediction
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