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Weight estimation of mangoes on dynamic weighing system by using modified median filter
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Abstract

For mango grading according to the weight criteria, the mangoes are weighed by the load cell on the
dynamic weighing system. Load cell is a device that converts the mechanical weight to an electrical signal which
passes through the filter. In the previous research work, it focused on the development of filters for increasing the
speed of weighing, measurement accuracy and precision as well as eliminating high frequency noise.

In this research article, an effective filter is proposed for estimating a weight signal obtained from the load
cell. The results showed that although the weight signal was interfered with heavily impulse noise, the developed
filter could provide accurate and precise value of the weight. Furthermore, the results obtained from the proposed
filter were more accurate than the results obtained from the moving average filter and the median filter.

Keywords: dynamic weighing system, filter, estimation
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Figure 1 Flow chart of the modified median filter for dynamic weighing signal.
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Figure 2 Dynamic weighing signal of 408 gram weight of mango at 30 m/s moving belt.
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Figure 3 Weight results obtained from three noise filtering systems of 408 grams mass on moving belts.
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Table 1 Results from MAPE obtained from different noise filtering systems at 10 m/s belt speed.

Mean absolute percentage error (MAPE) of 4 mango grades, %

Filter Average
196 g 3629 408 g 450 g
Moving average filter 6.54 12.80 12.29 13.90 11.38
Median filter 7.31 11.11 12.71 16.02 11.79
Modified median filter 1.33 0.67 0.82 0.79 0.90

Table 2  Results from MAPE obtained from different noise filtering systems at 20 m/s belt speed.

Mean absolute percentage error (MAPE) of 4 mango grades, %

Filter Average
196 g 362 g 408 g 450 g
Moving average filter 12.94 20.46 25.03 28.26 21.67
Median filter 15.23 26.36 28.58 33.72 25.97

Modified median filter 0.58 0.59 0.57 1.35 0.78
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Table 3 Results from MAPE obtained from different noise filtering systems at 30 m/s belt speed.

Mean absolute percentage error (MAPE) of 4 mango grades, %

Filter Average
196 g 362 g 408 g 450 g
Moving average filter 18.67 37.35 38.58 43.51 34.53
Median filter 24.16 42.06 49.55 53.53 42.33
Modified median filter 0.84 1.88 0.42 3.83 1.74

Table 4 Results from MAPE obtained from different noise filtering systems at 40 m/s belt speed.].

Mean absolute percentage error (MAPE) of 4 mango grades, %

Filter Average
196 g 362 g 408 g 450 g
Moving average filter 24.33 50.72 55.99 58.89 47.48
Median filter 31.44 55.31 61.18 62.72 52.66
Modified median filter 0.53 2.64 1.71 1.74 1.66
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