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Optimization of the quantitative determination method of the burning

cigarette ash integration based on ImageJ
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Abstract: In order to improve the accuracy and repeatability of the in-
tegration quantitative determination method based on Image] for the
ash from the burning cigarette., an optimized scheme was conducted
in this study. The scheme was optimized from three aspects,
including the selection of cigarette combustion surface, the selected
height as well as the width of the burning cigarette columnar ash.
The established optimal scheme was as follows: (D Taking pictures
of the burning cigarette when it was burned to 1 cm away from the
tipping paper. @ Using a height of 25 mm., 6.46 mm width rectangu-
lar box to select the bottom of the gray column as a starting point for
analysis of the picture area. @ The final result of the ash integration

was taken from the average of three cigarettes and three burning sur-
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faces (the surface, opposite face and the side face of lapped cigarette
paper ). This program could weaken the influence of the lapped ciga-
rette paper, the curvature of the ash as well as the outer ash on the
repeatability of measurement results. In addition, this optimized
method could reflect the true ash integration character more compre-
hensively. The application of this method indicated that the RSD of
the four samples reduced from 26.18% ~ 34.52% to 15.3% ~
20.6 % , suggesting a significant improvement in accuracy and repeat-
ability.

Keywords: cigarette; ash integration value; Image]; combustion sur-

face; combustion height; picture area width
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Figure 1  Structural diagram and physical map of burning
cigarette ash integration test box
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Figure 2 The selection of combustion surface

A3 FRRRLE
Figure 3

Different area selection
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Figure 4 Calculation of ash integration value
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Table 1 The results of different brand cigarette ash

integration value

iR ¥ RSD/ %
1= 2.086 27.79
24 1.924 34.52
3% 2.607 30.84
4# 1.760 26.18
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Table 2 The results of cigarette ash integration value of each combustion surface

- AT B C W 3% 37
#iY RSD/ % 1 RSD/ % Hiy RSD/ % HI1E RSD/ %
1z 2.266 38.20 3.031 26.35 3.053 33.52 2.783 17.09
2% 1.538 33.07 1.826 40.47 1.717 30.24 1.694 23.70
3% 2.528 10.88 3.459 25.97 2.805 34.98 2.931 21.05
4% 2.667 28.28 2.594 18.05 3.847 43.06 3.036 18.99
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Table 3 Determination of ash value with different height of ash column and selection of small area
TRAL %/ 1= 2% 3% 43
cm ) RSD/ % ¥E RSD/ % ¥ {H RSD/ % ] RSD/ %
1.0 3.413 15.3 3.872 17.7 3.869 20.6 5.542 16.7
1.5 3.624 18.4 3.653 19.1 4.520 22.4 4.733 24.4
2.0 3.152 20.9 3.939 28.4 3.995 20.7 5.032 23.2
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