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Boosting
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Gradient Boosting
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Proposed Method
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GB-CNN
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GB-CNN
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Learning Algorithm
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Learning Algorithm
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Learning Algorithm
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Learning Algorithm
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Learning Algorithm
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Learning Algorithm
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GB-DNN
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Experiments
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Name train/test PuxPw K Ch Name instances Features class labels
MNIST [28] 60,000/10,000 28 x 28 10 1 Digits [34] 1797 64 10
CIFAR-10 [29] 50,000/10,000 32 x 32 10 3 Ionosphere [34] 351 34 2

Rice varieties [30] 56,250/18,750 32 x 32 5 3 Letter-26 [34] 20,000 16 26
Fashion-MNIST [31] 60,000/10,000 28 x 28 10 1 Sonar [34] 208 2 60
Kuzushiji-MNIST [32] 60,000/10,000 28 x 28 10 1 USPS [35] 9,298 256 10
MNIST-Corrupted [32] 60,000/10,000 28 x 28 10 1 Vowel [34] 990 10 11
Rock-Paper-Scissors [33] 2,520/370 32 x 32 3 3 Waveform [34] 5,000 21 3




Experiments

Cross-Eentropy loss
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Experiments

GB-CNN loss - Additive models
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Experiments

Dataset GB-DNN DNN GBNN XGBoost

2D-Image dataset GB-CNN CNN

MNIST 99.40%
CIFAR-10 86.30%
Rice varieties 94.68%
Fashion-MNIST 92.38%
Kuzushiji-MNIST 97.21%
MNIST-Corrupted 99.45%
Rock-Paper-Scissors 69.35%

Digits 97.72%  97.27%  96.83%
TIonosphere 92.04%  90.69%  91.77%

Letter-26  95.08%  95.18% 75.63% [JOGI8000

Sonar 85.85% 78.18%  83.94%
USPS 96.06% 94.04% 95.94%
Vowel 97.17%  83.30%  93.02%

Waveform  84.90%  82.65% [NSTIOMGN 84.74%




Conclusion
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