Fruit Classification
Based on the depth camera
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Proposed Project Title Summary

As the demand for fruit continues to grow, the fruit retail market is also expanding.In fruit sales, fruit sorting is a very important
step. Fruit sorting methods are divided into manual sorting and machine sorting, among them, manual sorting is still the most common
way used by fruit farmers at present, but its sorting efficiency and accuracy are relatively low. Therefore, we plan to select the size
of the fruit through the depth camera, and further classify the receiving place through the barcode identification on the fruit, so that
the fruit sorting can be completed quickly and efficiently. The literature we searched was mainly on visual fruit recognition and
added a deep learning system to optimize this process.

The method is mainly divided into two categories, one is weighing method, that is, the fruit is automatically measured on the
weighing plate of the classifier, the data is fed back to the central control system, and then the system issues instructions to send
the fruit to the designated container to complete the sorting of the fruit within a certain weight range, which needs to design an
appropriate processing rate according to metrology, electronics and cybernetics and other theories to improve the classification
efficiency;

The first method 1s weighing method, the fruit is automatically measured on the weighing plate of the classifier, the data is fed back to the central control system, an
then the system issues instructions to send the fruit to the designated container to complete the sorting of the fruit within a certain weight range.
The second is the sieve leakage method, especially suitable for small size, brittle texture of the fruit, the whole equipment needs to be arranged by 2 or more drums
(without bottom and cover) hanging horizontally connected, and there is a certain inclination Angle with the horizontal line, each barrel wall has the same size,
closely arranged round holes, but the size of the round holes in each barrel is different, from top to bottom, the round holes of the barrel increase in sequence.

We propose three methods: Convolutional Neural Networks (CNN), Random Forest, and Reinforcement Learning. CNNs excel in image recognition by learning im:
features and classification. Random Forest uses multiple decision trees to classify and regress inputs. Reinforcement Learning guides decision-making with reward
signals. Each method involves data preparation, model training, and prediction. For CNNs, network architecture, optimizer, and batch normalization can be adjusted.

Random Forest benefits from parameter tuning, feature selection, and integration strategies. Reinforcement Learning can employ exploration functions and reward
function improvements. Advanced algorithms like DQN, A3C, and PPO can enhance training efficiency.
Results will be presented in tables. Including the training set of fruit recognition detection and the accuracy of detection set;
the comparison of identification accuracy under different network configurations; the change of accuracy and loss rate with cycle.
Data will all be evaluated using cross-tests to reduce the error. SUSTe
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Motivation
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Fruit consumption has been growing year after year, and the
market 1s constantly expanding. We need a more efficient
production chain to meet the needs of the people.
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Backgroud and Related Essay

Manual Sorting Machine Sorting

Fruit sorting methods are divided into manual
sorting and machine sorting, among them,
manuak sorting is still the most common.
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How to collect data

Fruit size classification

* The method is mainly divided into two categories, one is weighing method,

* The second is the sieve leakage method which is the most important, especially suitable for small size, brittle texture of the fr
the whole equipment needs to be arranged by 2 or more drums (without bottom and cover) hanging horizontally connected,
and there is a certain inclination Angle with the horizontal line, each barrel wall has the same size, closely arranged round h
but the size of the round holes in each barrel is different, from top to bottom, the round holes of the barrel increase in sequer
The ground corresponding to each drum is placed with a material container. The fruit is sent into the highest drum by the
elevator, the drum is rotated by the motor, and the fruit rolls in the drum with the rotation of the drum, and the fruit with a
diameter less than the circular hole in the barrel wall is leaked out and falls into the material container placed on the ground

Fruit color classification

The basic principle of fruit color classification is that before the fruit is
transported to the electron luminescence point, the reflected light is
accepted by the phototube of the measured wavelength, and the

- reflected light of different wavelengths represents the different colors
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What method or algorithm are you proposing? If there are existing implementations, will you use them, and how?
How do you plan to improve or modify such implementations?

We propose three approaches: Convolutional neural networks (CNNS), random forests, and reinforcement
learning. cnn excels in image recognition by learning image features and classification. A random forest uses
multiple decision trees to classify and regression inputs. Reinforcement learning uses reward signals to guide
decision making. Each approach involves data preparation, model training, and prediction. For CNNS, you can
adjust the network architecture, optimizer, and batch normalization. Random forests benefit from parameter
tuning, feature selection, and integration strategies. Reinforcement learning can be improved using exploration
functions and reward functions. DQN, A3C, PPO and other advanced algorithms can improve training efficiency
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Evaluate results

Model Accuracy

Nr. Configuration Accuracy on | Accuracy 10 | — train vs ] — wein
training set | on test set 0.9
Convolutional | 5x5 | 16 204
Convolutional | 5x5 | 32 0.8 4
Convolutional | 5x5| 64 L : 9 159
1 'Convolutional {5x5| 128 i s §" .
Fully connected - 1024 0.6 107
Fully connected | - 256
0.5 - 0.5
0.4 0.0
Results of training different network Skh
configurations

Evolution of accuracy and loss during training

Every epoch we will calculate the accuracy
using cross-validation
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Thank you !
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