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Automatic Fruits Sweetness Grading System on Conveyor
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Abstract

The Royal Project Foundation is currently grading the agricultural products (fruits) by weighing and by
randomly determining the sweetness of the fruits. After a random inspection of fruits, the fruits had to be thrown
away due to the destructive method of sweetness determination. Moreover, the grading method could not assure
the quality of every single fruit. Furthermore, the current grading method required too many workers for inspection
process to inspect large amount of fruits, also took too much time. Therefore, nondestructive method of
determination of sweetness of fruit with an automatic grading on conveyor would play an important role to grading.
The method also improved fruit sweetness efficiently, swiftly and reduced the number of workers greatly. A
calibration equation was developed by the relationship of sweetness value (°Brix) and the near infrared (NIR)
absorbance of guava fruits on the conveyor. Pneumatic system was used for grading mechanism with
automatically controlled by microcontroller program. A result showed that the system was sufficiently accurate to
determine the sweetness value of fruit with correlation coefficient (R) 0.87, Standard Error of Prediction (SEP) 0.46
°Brix, and average error (Bias) 0.05 °Brix. Sweetness values predicted by NIR were not significantly different from
the actual values at 95% confidence. The capacity of the grading system is 600 fruits per hour.
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Figure 1 Original Spectrum (a) and vector normalization spectrum (b) of guava in the region of 450-950 nm
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Figure 2 Scatter plot of calibration result for determination of total soluble solid by NIRS
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Figure 3 Automatic fruits sweetness grading system on conveyor
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