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Performance Comparison of Deep Learning Model Loss Function
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ABSTRACT

The defect detection based on deep learning requires minimal loss and high accuracy to pinpoint product defects.
In this paper, we confirm the loss rate of deep learning training based on disc-shaped artificial scaffold images. It is
intended to compare the performance of Cross-Entropy functions used in object detection algorithms. The model was

constructed using normal, defective artificial scaffold images and category cross entropy and sparse category cross

entropy. The data was repeatedly learned five times using each loss function. The average loss rate, average accuracy,

final loss rate, and final accuracy according to the loss function were confirmed.
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Fig. 1. Scaffold image.
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Table 1. Scaffold image quantity

Data type Quantity(ea)

Learning 6,000

Validation 2,000
Test 2,000
Total 10,000
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Table 2. Normal scaffold loss based on categorical cross

entropy
No Validation loss Test loss
(%) (o)
1 452 44.1
2 45.0 43.8
3 449 439
4 453 44.0
5 45.1 43.6
Average 45.1 43.9
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Fig. 3. Normal scaffold loss based on categorical cross
entropy.
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Fig. 4. Normal scaffold loss based on sparse categorical
Cross entropy.

Table 3. Normal scaffold loss based on sparse categorical

Cross entropy.
No Validation loss Test loss
(%) (%)
1 46.1 451
2 46.3 453
3 46.4 443
4 46.2 442
5 46.1 442
Average 46.2 44.6
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Fig. 5. Abnormal scaffold test loss based on categorical
Cross entropy.
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Table 4. Abnormal scaffold loss based on categorical cross
entropy
No Validation loss Test loss
(%) (%)
1 41.7 36.0
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3 41.8 35.6
4 419 353
5 41.7 35.7
Average 41.7 35.7
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Cross entropy.
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Table 5. Abnormal scaffold loss based on sparse categorical
Cross entropy.

No Validation loss Test loss

(%) ()

1 419 36.7

2 41.8 36.4

3 42.6 359

4 424 35.8

5 423 35.8
Average 422 36.1
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