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CNN of Dice



• 透過建立CNN模型，利用圖像辨識之技術辨識出
dataset之骰子圖像數值，並計算其準確率。

• Dataset(每一面有400張，共2400張)

Scenario/Topic
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Link: DiceDataset

https://drive.google.com/open?id=1ldgG3vR15KVqGO3UJYOC8haiZ7L_2XxN


Process
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資料前處理 建立Model
Train
Model

Test 
Model



• 將dataset以資料夾1~6進行分類

• 開啟資料圖像(路徑)，並將圖像以矩陣表示

Data-preprocessing process
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Data-preprocessing process
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• 每一面各400張->train300 (75%)、test100(25%)
• image reshape為(1,128,128,1 )
• np.concatenate:將images合併



• 將train images及test images標準化(/255)

Data-preprocessing process

6



• 將圖像進行label、進行合併

Data-preprocessing process
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• tf.cast:型別轉換函式，把值轉換成浮點數
• tf.data.Dataset.from_tensor_slices((features, labels))

shuffle打亂圖像； batch數據數量

Data-preprocessing process

8



Model architecture

CNN parameter Value
Number of convolution layers 3

Filter size 3X3
Number of pooling layers 2 max-pooling

Pooling filter size 2X2
Number of feature maps 3/6/9

Number of fully connected layers 1
Number of nodes in the fully connected layer 6

Activation function ReLU
Regularization method Dropout

Classification function of the output layer Softmax
Loss function sparse_categorical_crossentropy 9



• 調整參數(Filter階層數)>>提高準確率

Improve model’s performance

10

Test accuracy: 0.61

Test accuracy:0.88666666 



• 調整參數(activation)>>提高準確率

Improve model’s performance
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Test accuracy: 0.155

Test accuracy: 0.61 



• 微調Model(增加層數)>>提高準確率

Improve model’s performance
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Test accuracy: 0.61

Test accuracy: 0.90833336



Improve model’s steps
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改善步驟 Accuracy

原始Model 0.61

原始Model+activation(sigmoid->relu) 0.16->0.61

原始Model+filter(3->6) 0.61->0.89

原始Model+一層Conv2D 0.61->0.91



Training
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Epochs=15
Training time=186.16secs



Results

• Test image->Test accuracy=0.93
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Test for the new image

• 每一面各兩張，共12張
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Test accuracy: 0.33



Discussion
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• 雖然可以透過上述的方法來提高Model的準確率，但由於本
dataset較為簡單與單一，所以可能造成new image的測試準
確率不高。



Future work

• 增加dataset的複雜度
• 進行更多前處理-將image灰階化，讓顏色
區分為黑與白，以利後續辨識。
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Discussion
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• 遇到的困難

1.程式用語不懂
2.準確率難提升

• 如何克服

上網搜尋類似例子(修改參數)



Reference

• Dataset: 
https://github.com/tomitomi3/DiceRecognitionDatasetForML

• Model:
助教上課內容(W6-CNN) 
Keras Documentation https://keras.io/layers/convolutional/

Tensorflow https://www.tensorflow.org/

• New image: 
https://cdn.clipart.email/a4671e739e665dc3dbe557549d36b5d8_dice-
clipart-1-clipartfest-3-cliparting-com-picturesque-learnfreeme_2453-
1588.jpeg
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https://github.com/tomitomi3/DiceRecognitionDatasetForML
https://keras.io/layers/convolutional/
https://www.tensorflow.org/
https://www.tensorflow.org/
https://cdn.clipart.email/a4671e739e665dc3dbe557549d36b5d8_dice-clipart-1-clipartfest-3-cliparting-com-picturesque-learnfreeme_2453-1588.jpeg


Thank You for Your Listening
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