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Motivation

Training Samples Test Samples

This discrepancy erodes the well-
defined margins of the classifier
[25], leading to the
misclassification of samples from
tail classes as head classes, as
shown in Fig. 1(a).

(a) Existing methods.

Training Samples and Exploratory Examples Test Samples

SEL leverages an adaptive OFA

‘ operator to synthesize exploratory
| | examples, compensating for
insufficient tail-class data and

| enabling balanced decision regions
and boundaries, as shown in Fig.

(b) Existing methods trained with SEL.
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Method
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(a) MixUp (b) OFA (¢c) SEL

The differences and relationships among MixUp, OFA, and SEL. MixUp linearly
interpolates two random samples (typically from different classes, such as z,; and z,) to
create a new sample, while OFA leverages the better individual (zg,) to guide weaker
individuals (z) toward better evolution. Combining their strengths, SEL gradually expands
and reinforces minority decision regions by synthesizing adjacent exploratory examples.
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Adaptive OFA Operator

Exploratory Examples
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Training samples with different classes.

Ze = Zg + 1(25 — Zs)
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Exploratory examples with different classes.




Rational
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Table 1. Two types of synthesized exploratory examples.

For the first case, the goal of §¢ > §" is equivalent to:
wlze—wlz. > 0= @®
wl (z¢ +1(2n — 20))—wi (2 + r(2n — 2¢)) > 0
After expanding and transforming the inequality, we have:
r
w;‘rzt - w,q;zt > m(w;{zh - wg‘zh)
" (sh _ ot ©)
(9n — 9n)

At ~F
éyt_ytb> 1_7,

For the second case:

~h At
Yn — Yn >

r (At Ah)

1

Yt — Yy

—T




Experiments
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Table 2. Comparisons between raw methods and their SEL-enhanced counterparts on CIFAR-LT datasets.
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