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Abstract: Objective: A method based on RGB image processing to
detect the blending proportion of cigarette stems and shreds was
proposed to provide technical support for the optimization of ciga-
rette blending uniformity. Methods: Tobacco powder was
prepared by mixing leaf and stem into powder according to differ-
ent proportion, and the RGB mean value of each test sample was
determined by image analysis technology. The function model of
stem blending proportion and RGB mean value was obtained by
regression analysis of stem blending proportion and RGB mean
value, and the accuracy, accuracy and repeatability of the model

were verified. Results: The polynomial regression model of stem
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blending ratio and RGB mean value was established, and the fit-
ting degree of the model was high, with the correlation coefficient
of R?= 0.999 2; The relative error of the regression model was
0.27% ~3.14%, the variation coefficient of the accuracy was
1.20% ~2.02% , and the variation coefficient of the repeatability
was 1. 84%, which met the requirements of quantitative
detection. Conclusion: A method based on RGB image processing
was established to predict the blending proportion of cut tobacco
stem. This method is simple and feasible, and more scientific and
accurate than the traditional manual selection method.
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Table 1 Modeling scheme of different stem blending proportion
Fefd's  HiZ/g /e | MEMSYS  WiZ/e wW2/e | HEMSYS BiZ/g /g | BEWMGS B/ 44 /g
S1 0.0 100.0 S28 27.0 73.0 S55 54.0 46.0 S82 81.0 19.0
S2 1.0 99.0 S29 28.0 72.0 S56 55.0 45.0 S83 82.0 18.0
S3 2.0 98.0 S30 29.0 71.0 S57 56.0 44.0 S84 83.0 17.0
S4 3.0 97.0 S31 30.0 70.0 S58 57.0 43.0 S85 84.0 16.0
S5 4.0 96.0 S32 31.0 69.0 S59 58.0 42.0 S86 85.0 15.0
S6 5.0 95.0 S33 32.0 68.0 S60 59.0 41.0 S87 86.0 14.0
S7 6.0 94.0 S34 33.0 67.0 S61 60.0 40.0 S88 87.0 13.0
S8 7.0 93.0 S35 34.0 66.0 S62 61.0 39.0 S89 88.0 12.0
S9 8.0 92.0 S36 35.0 65.0 S63 62.0 38.0 S90 89.0 11.0
S10 9.0 91.0 S37 36.0 64.0 S64 63.0 37.0 S91 90.0 10.0
S11 10.0 90.0 S38 37.0 63.0 S65 64.0 36.0 S92 91.0 9.0
S12 11.0 89.0 S39 38.0 62.0 S66 65.0 35.0 S93 92.0 8.0
S13 12.0 88.0 S40 39.0 61.0 S67 66.0 34.0 S94 93.0 7.0
S14 13.0 87.0 S41 40.0 60.0 S68 67.0 33.0 S95 94.0 6.0
S15 14.0 86.0 S42 41.0 59.0 S69 68.0 32.0 S96 95.0 5.0
S16 15.0 85.0 S43 42.0 58.0 S70 69.0 31.0 S97 96.0 4.0
S17 16.0 84.0 S44 43.0 57.0 S71 70.0 30.0 S98 97.0 3.0
S18 17.0 83.0 S45 44.0 56.0 S72 71.0 29.0 S99 98.0 2.0
S19 18.0 82.0 S46 45.0 55.0 S73 72.0 28.0 S100 99.0 1.0
S20 19.0 81.0 S47 46.0 54.0 S74 73.0 27.0 S101 100.0 0.0
S21 20.0 80.0 S48 47.0 53.0 S75 74.0 26.0 S102 2.5 97.5
S22 21.0 79.0 S49 48.0 52.0 S76 75.0 25.0 S103 7.5 92.5
S23 22.0 78.0 S50 49.0 51.0 S77 76.0 24.0 S104 12.5 87.5
S24 23.0 77.0 S51 50.0 50.0 S78 77.0 23.0 S105 17.5 82.5
S25 24.0 76.0 S52 51.0 49.0 S79 78.0 22.0 S106 22.5 77.5
S26 25.0 75.0 S53 52.0 48.0 S80 79.0 21.0 S107 27.5 72.5
S27 26.0 74.0 S54 53.0 47.0 S81 80.0 20.0 S108 32.5 67.5
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Figure 1 Extraction of RGB value of stem and leaf image
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Table 2 Independent sample ¢ test for RGB of

stem and leaf images
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Figure 2 Variation trend and regression equation of stem

content (y) and RGB mean value (x)
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Table 3 RGB mean value of samples with different stem content

FEMh S  BEZEH/%  RGBIH Feihms B2 %/ % RGBHE FEh s BEZEHE/ % RGBHHE
S1 0.0 130.3 S35 34.0 106.0 S69 68.0 90.7
S2 1.0 130.1 S36 35.0 105.5 S70 69.0 90.5
S3 2.0 129.4 S37 36.0 104.9 S71 70.0 90.2
S4 3.0 128.3 S38 37.0 104.1 S72 71.0 89.5
S5 4.0 127.6 S39 38.0 103.4 S73 72.0 89.1
S6 5.0 126.0 S40 39.0 103.1 S74 73.0 88.7
S7 6.0 126.0 S41 40.0 102.7 S75 74.0 88.5
S8 7.0 125.2 S42 41.0 102.5 S76 75.0 88.1
S9 8.0 124.3 S43 42.0 102.1 S77 76.0 87.6
S10 9.0 123.4 S44 43.0 101.4 S78 77.0 87.0
S11 10.0 122.0 S45 44.0 100.8 S79 78.0 86.4
S12 11.0 121.7 S46 45.0 100.0 S80 79.0 86.1
S13 12.0 121.2 S47 46.0 99.8 S81 80.0 85.4
S14 13.0 120.5 S48 47.0 99.5 S82 81.0 85.3
S15 14.0 119.7 S49 48.0 99.4 S83 82.0 85.1
S16 15.0 118.7 S50 49.0 99.1 S84 83.0 84.8
S17 16.0 118.1 S51 50.0 99.0 S85 84.0 84.6
S18 17.0 117.4 S52 51.0 98.9 S86 85.0 84.3
S19 18.0 117.0 S53 52.0 98.6 S87 86.0 83.8
S20 19.0 115.8 S54 53.0 98.4 S88 87.0 83.7
S21 20.0 114.7 S55 54.0 98.2 S89 88.0 83.4
S22 21.0 114.1 S56 55.0 97.7 S90 89.0 82.8
S23 22.0 113.8 S57 56.0 97.2 S91 90.0 82.6
S24 23.0 113.1 S58 57.0 96.4 S92 91.0 81.9
S25 24.0 112.8 S59 58.0 96.0 S93 92.0 81.1
S26 25.0 112.3 S60 59.0 95.6 S94 93.0 80.6
S27 26.0 112.1 S61 60.0 95.0 S95 94.0 79.9
S28 27.0 111.8 S62 61.0 94.2 S96 95.0 79.3
S29 28.0 111.2 S63 62.0 94.0 S97 96.0 79.0
S30 29.0 110.8 S64 63.0 93.5 S98 97.0 78.6
S31 30.0 109.7 S65 64.0 93.1 S99 98.0 77.9
S32 31.0 108.8 S66 65.0 92.4 S100 99.0 77.5
S33 32.0 108.1 S67 66.0 92.1 S101 100.0 77.0
S34 33.0 107.0 S68 67.0 91.3
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Table 4 Accuracy verification results of prediction model

GRLEEI R G B RGB¥MH BN/ % SEbifE/%0 2ME/% #NEREE/%
S102 165 127 92 128.0 2.42 2.5 0.08 3.04
S103 160 123 89 124.0 7.34 7.5 0.16 2.07
S104 156 119 86 120.3 12.30 12.5 0.20 1.62
S105 153 114 83 116.7 17.67 17.5 0.17 0.98
S106 150 110 80 113.3 22.92 22.5 0.42 1.88
S107 147 108 77 110.7 27.38 27.5 0.12 0.45

S108 143 105 74 107.3 33.26 32.5 0.76 2.33
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Table 5 Accuracy verification results of the image RGB average method for determining the
proportion of shreds in cut tobacco
FE i 5 1 2 3 4 5 6 -1 {E 2 ERRE/ N
S21 19.6 19.8 20.3 19.5 19.7 19.2 19.68 0.37 1.86
S31 30.1 30.2 29.7 28.9 29.6 29.4 29.65 0.48 1.61
S41 38.6 40.5 39.8 39.7 39.2 39.4 39.53 0.64 1.61
S51 50.1 48.5 49.7 49.2 49.7 48.9 49.35 0.59 1.20
S104 12.6 12.3 12.5 12.7 12.8 12.4 12.55 0.19 1.49
F6 BB RGBHEZNEWL PELLILHIH ZHANG Ya-ping, ZHENG Feng, ZHANG Xiao-yu, et al. Determi-
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