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Application of the loss balance function to the imbalanced
multi-classification problems

HUANG Qingkang, SONG Kaitao, LU Jianfeng
(School of Computer Science and Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: The traditional classification algorithms generally require a balanced distribution of various categories in
datasets. However, the traditional classification algorithms often encounter an imbalanced class distribution in real life.
The existing data- and classifier-level methods that attempt to solve this problem based on different perspectives exhibit
some disadvantages, including the selection of parameters that have to be handled carefully and additional computing
power because of repeated sampling. To solve these disadvantages, a method that can adaptively maintain the loss bal-
ance of examples in a mini-batch is proposed. This algorithm uses a dynamic loss-learnt function to adjust the loss ratio
of each sample based on the information present in the label in every mini-batch, thereby achieving a balanced total loss
for each class. The experiments conducted using the caltech101 and ILSVRC2014 datasets denote that this algorithm
can effectively reduce the computational cost, improve the classification accuracy, and avoid the overfitting risk of the

model that can be attributed to the oversampling method.
Keywords: imbalanced learning; imbalanced data classification; imbalanced multi-classification; loss balance; classific-

ation algorithm for imbalanced data; imbalanced dataset; '} measure; convolutional neural networks; deep learning
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Fig. 1 The loss proportion of each class in a mini-batch
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Table 1 Dataset information
AR S oS C C, Cs C, Cs Cs G, Cs Co
caltech PART 100x8 7 335 14 100 700 698 139 28 —
ILSVRC PART1 150%9 100 400 200 700 50 689 423 17 10
ILSVRC PART2 150x9 200 100 700 650 400 1100 10 50 1000
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Table 2 Experimental results

HARLE caltech PART ILSVRC PART! ILSVRC PART2
*ﬁﬂ jj‘% _EEE%%/% Sl-Fl SZ'FI IE%%/% Sl'Fl SZ'FI Eﬁﬁ%/% SI-F] SZ'FI
CE 97.33 98.50 88.39 87.91 64.88 98.99 90.13 77.67 90.71
0S 98.95 98.99 94.79 90.45 87.19 99.00 92.02 88.52 90.82
ResNetl8
PE 98.50 98.99 96.44 89.23 86.25 98.67 92.40 93.54 90.73
LE 99.00 99.00 96.97 90.96 87.12 98.33 93.59 92.51 93.70
CE 98.60 99.01 94.73 92.40 84.73 99.32 95.02 92.51 94.84
0S 99.50 99.50 97.95 93.61 90.52 99.32 95.54 94.48 94.63
ResNet50
PE 99.50 100.0 99.49 94.13 91.83 99.01 96.02 97.47 94.76
LE 99.90 100.0 99.50 94.47 91.77 99.32 96.42 98.23 94.92
CE 98.65 99.49 95.33 92.53 86.79 99.66 95.96 93.89 95.01
0S 99.57 98.99 98.99 94.28 94.15 99.66 96.45 97.69 95.31
ResNetl101
PE 99.37 99.49 100.0 9425 94.88 98.36 96.67 97.69 97.27
LE 99,75 99.49 100.0 95.19 94.91 99.00 97.19 98.50 97.20
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Fig.2 The accuracy and standard deviation of different algorithms for each dataset
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