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Abstract

Based on Android smart phone application softwares, we use visual refractometer with a single
probe. Using digital image processing technology, the visual refractometer is digitized to facilitate
data processing and intelligence sharing and meet the quick concentrations measurement of dif-
ferent liquid substances. Taking sugar, salt and ethanol concentrations measurement as example,
we achieve a rapid analysis of pure liquor’s concentration.
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Figure 1. Schematic diagram of visual refractometer digital
device based on smartphone
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Figure 2. Visual refractometer digital device based on
smartphone
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Figure 3. Refracting plate image acquired by smartphone
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Figure 4. Gray level image transferred from refracting plate
image
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Figure 5. Binary image
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Figure 6. Interesting target region cut
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Figure 7. The Y axis projection values and first-order difference
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Figure 8. The scale line position mark
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Figure 9. The linear relationship between sucrose content at “low density”
and refractometer scale value
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Figure 10. The “ideal model” between sucrose content and refractometer
scale value

E 10 BERRSESITEZIEEZEY “EERE”

5 C=-0.26609 + 0.85281*x
R? =0.99394

4, .
3, .
S of .
Z
A o RIAMIE|
— ALk
O, .
_1 1 1 1 1 1 1 1
0 1 6 7 8

4
PrHALZIE x

Figure 11. The linear relationship between NaCl content at “low density” and
refractometer scale value
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Figure 12. The “ideal model” between NaCl content and refractometer scale
value
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Figure 13. The linear relationship between ethanol content at “low density”
and refractometer scale value
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Figure 14. The “ideal model” between Ethanol content and refractometer
scale value
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Table 1. Prediction result of different solutions
= 1. SMARBFRTUNER

Vi FENEI NaCl VA LB

A e BUNME% X% A% BUNME% X% A% BUNME% X%
FEA 1 2.20 2.63 0.43 1.00 0.88 0.12 1.00 1.22 0.22
FEA 2 8.00 8.42 0.42 8.00 7.90 0.10 4,00 4.44 0.44
FA 3 15.00 15.35 0.35 12.00 11.64 0.36 30.00 29.09 0.01
P 4 25.00 25.28 0.28 25.00 2471 0.29 40.00 40.50 0.50
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