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8. Ultrasound
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1. Adaptive neuro-fuzzy inference system (ANFIS)
2. Artificial neural network (ANN)

3. Takagi—Sugeno

4. Fuzzy logic (FL)

5. Perceptron

6 Grid partition

7. Subtractive clustering
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10. Weight reduction (WR)
11. Solid gain (SG)
12. Water loss (WL)
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9. Laboratory, Ultrasonic, vCLEAN1-L6, Backer, Iran.
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13. Range of influence
14. Squash factor

15. Accept ratio

16. Reject ratio
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Fig 1 Response surface diagram for "A" ultrasound power & treatment time, "B" ultrasound power & osmotic
solution concentration (Brix) and "C" treatment time & osmotic solution concentration versus weight reduction
(%). Also, "D" is the ANFIS structure for prediction of weight reduction (%) of banana slices during osmotic
dehydration.
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Fig 2 Predicted values (by ANFIS model) versus
experimental data of weight reduction (%) of
banana slices during osmotic dehydration.
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Fig 3 Response surface diagram for "A" ultrasound power & treatment time, "B" ultrasound power & osmotic
solution concentration (Brix) and "C" treatment time & osmotic solution concentration versus solid gain (%).
Also, "D" is the ANFIS structure for prediction of solid gain (%) of banana slices during osmotic dehydration.
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Fig 4 Predicted values (by ANFIS model) versus
experimental data of solid gain (%) of banana
slices during osmotic dehydration.
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Fig 5 Response surface diagram for "A" ultrasound power & treatment time, "B" ultrasound power & osmotic
solution concentration (Brix) and "C" treatment time & osmotic solution concentration versus water loss (%).
Also, "D" is the ANFIS structure for prediction of water loss (%) of banana slices during osmotic dehydration.
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Fig 6 Predicted values (by ANFIS model) versus
experimental data of water loss (%) of banana
slices during osmotic dehydration.
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Fig 7 Response surface diagram for "A" ultrasound power & treatment time, "B" ultrasound power & osmotic
solution concentration (Brix) and "C" treatment time & osmotic solution concentration versus rehydration (%).
Also, "D" is the ANFIS structure for prediction of rehydration (%) of dried banana slices.
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ABSTRACT

ARTICLE INFO

Adaptive neuro-fuzzy inference system (neuro-fuzzy or ANFIS) is a
well-known hybrid neuro-fuzzy network for modeling complex
systems. In this system ,the most frequently used fuzzy clustering
method is the fuzzy subtractive clustering algorithm. In this algorithm,
a cluster with a certain degree has each data point, explained by a
membership function level. In this study, ANFIS model was used for
prediction of weight reduction (%), solid gain (%),water loss (%) and
rehydration (%) of banana slices dehydrated by osmosis-ultrasound
method. The ANFIS model was developed with 3 inputs of sonication
power (at three levels of 0, 75 and 150 watts), ultrasound treatment time
(at three times of 10, 15 and 20 minutes) and sucrose solution
concentration (at three levels of 30, 45 and 60 °Brix) to predict the
characteristics of dehydrated banana slices. The calculated coefficient
of determination values for prediction of weight reduction (%), solid
gain (%),water loss (%) and rehydration (%) of dehydrated banana
slices using the ANFIS-based subtractive clustering algorithm were
0.93, 0.95, 0.94, and 0.91, respectively. In general, it can be said that
the high coefficients of determination between the experimental results
and the outputs of the ANFIS model indicate acceptable accuracy and
usability this method in controlling complex processes in the food
industry, including dehydration and drying processes.
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