AREA: Adaptive Reweighting via Effective Area for Long-Tailed Classification
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A. Appendix

A.1. N-Based Weight vs N¢//-Based Weight on
CIFAR-100

We also draw the N¢f/-based weights of the
CIFAR-100-LT under different imbalance ratios
A € {200,50,20,10}. The results are shown in Fig-
ure 1 - 4, respectively. The “Original_weight” means
N-based weights.

A.2. Effective Area on CIFAR-100-LT

We draw the effective area Nf/ of the CIFAR-100-LT
under different imbalance ratios A € {200, 100, 50, 20}.
The results of CIFAR-100-LT are shown in Figure 5 - 8.
The “Original” means the statistical number [N. To explic-
itly exhibit the difference between N and N/, we take the
results on CIFAR-100-LT with A = 100 (shown in Figure
5) as an example, and obtain the following observations:

Firstly, the effective area can be larger, smaller, and equal
to the original sample number. For example, the N of “Ap-
ple” are 500 while the N/ is larger than the 616.28. For
“Lion”, the N¢ff is 64.87, which is smaller than N . For
the tail class, the N is near to the N¢/f,

Secondly, the effective area distribution varies in differ-
ent training epochs, i.e., N/f can be adaptively adjusted.
This is because as the training procedure proceeded, the fea-
tures are optimized. Correspondingly, the correlations of
samples are updated, resulting in the changeable effective
area. Besides, N7 is more flexible as it is a real number.

Thirdly, the category with more samples usually has a
larger N/ than N. For example, the “Apple” and “Cloud”
are both head categories (N > 100). The N¢f/ of “Apple”
and “Cloud” are larger than the /N 116.28 (616.28-500) and
16.42 (187.42-171), respectively. We argue that it is be-
cause the category “Apple” has sufficient samples with rich
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diversity, such as more backgrounds, angles, colors, etc.

A.3. Effective Area on Balanced CIFAR-10/100

We use ResNet-32 as our backbone, which is trained by
SGD with a momentum of 0.9 and a weight decay 1 x 104,
We train the model 160 epochs with batch size 64. The
initial learning rate is 0.1, and the linear warm-up learning
rate schedule is adopted. Besides, we decay the learning
rate by 0.1 at the 80*" and 120*" epoch.

As shown in Figure 9, we draw N¢// with different
epochs on balanced CIFAR-10 and CIFAR-100. Specif-
ically, for balanced CIFAR-100, we draw the N¢// in
epoch=180,190 and reorder the categories according to the
size of N°/f. We can see that statistically balanced data
sets may be imbalanced in the feature space.



1-20 21-40 06 41-60
==+ Original_weight —— epochl70 —— epoch190 0.18f ==+ Original weight ~ —— epoch170  —— cpoch190 ==+ Original_weight —— epochl70 —— epochl90
—— epochl60 —— epochl80  —— epoch200 ® —— epochl60 —— epochl80  —— epoch200 7 —— epoch160 —— epochl80  —— epoch200

8 10 12 14 16 18 20
Class Index

Class Index Class Index

18 61-80 6 81-100 6 All
| ==+ Original_weight epoch170 = epoch190 === Original weight —— epoch170  —— epochl90 === Original weight  —— epochl70  —— epoch190
1.6 — epochico —— epochlS0  —— epoch200 —— epochl60 —— epochlS0  —— epoch200 5| = cosnico —— epochl80  —— epoch200
14 4
512 ]
K] 53
Z10 z
2
0.8
06 !
0
6 62 64 66 68 70 72 74 76 78 80 80 82 84 8 8 90 92 94 96 98 100 N 10 20 30 40 50 60 70 80 90 100
Class Index Class Index Class Index
. . e . .
Figure 1. N-based weights vs N°//-based weights on CIFAR-100-LT with A=200.
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Figure 2. N-based weights vs N/ -based weights on CIFAR-100-LT with A=50.
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Figure 3. N-based weights vs N/ -based weights on CIFAR-100-LT with A=20.
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Figure 4. N-based weights vs N/ -based weights on CIFAR-100-LT with A=10.
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Figure 5. Effective area N°/7 in different epochs on CIFAR-100-LT with A=100.
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Figure 6. Effective area N/ in different epochs on CIFAR-100-LT with A=200.
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Figure 7. Effective area in different epochs on CIFAR-100-LT with A=50.
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Figure 8. Effective area N/ in different epochs on CIFAR-100-LT with A\=20.
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Figure 9. Effective area N// on balanced CIFAR-10 and CIFAR-100.




