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An Intuition

* Duplicated easy samples
 Rare hard samples

Original Dataset T

. . :,f- ik ‘“ DD aims to use fewer, deduplicated
Rt ' ) samples to represent the entire data
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Baseline
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Baseline: Sre2L (Y|n et aI 2023)

To obtain

Sre2L proposes to use a BN loss to constrain

LN = Emean + ﬁva,r where ﬁmean (f@q-a Si) = Zl ”/*Ll (S) — M (T)“g )
and ﬁva,r (f@q‘: Si) — Zl Ho-l2 (S) o al2 (
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Distillation progress is to solve

arg min [‘e (f9T7 S’i) + A*CBN (f97') Sz)] 1

S; cRd
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Diversity limitations

Distillation progress is to solve

arg min [€ (f@Ta S’i) + AEBN (fQT) S’L)] !

s; €ER4

However, distilled data is clustered at the central
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Sre2L distilled data |deal distilled data

The Diversity issue motivates our study
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Diversity limitations
The clustering is caused by the contradictory in BN loss
L8N = Luncan + Lvar - Whete  Lunean (for, i) = Y [l1 (S) = pu (Tl
and Lo (o8 = Y, [[07 () — 7 (T)]

2 bl

For simplicity, we discuss the minimization in the 1D case

In contrast
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Diversity limitations

The clustering is caused by the contradictory in BN loss, theoretical

proof is provided

For a%‘ge“ we have

OLmean _ O[(S) = p(T)° _ 3[pu(S) —p(T)]* au(S)
0s; 0s; ou (S) 0s;
1
=2[n(S) = (N 15
because u(S) = | Sit Dz |S|sJ thus 3#(8) _ |1_| For ag,;:r, we have
v 0[02(S) =02 (T)]" 8[0*(S)—*(T)]" 802 (S)
637; N 83;’ - 80’2 (S) 8&5
=2[0"(8) —o*(T)] - aoe;s(f)

e a oy O (5 () 4 Ty (55 -
=2[0°(S) —*(T)] - 55,
—2[0%(8) ~ o (7)) - 1 G
=2[0*(8) —o*(T)]- % (s - p(s) - 2 ;S’; &)

=2[0*(S)—*(T)] -

n(S)’]
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Our feasibility experiments

We decouple the BN loss and emphasize the variation loss only

Emean (f97-a S’i) _l_!:A._;_a:;;Evar (f@rra Sz')

Test Acc. (%)
(O))
S
o

(a) Backbone: SRe2L

Affect Mean loss

—— decoupled var
—— coupled var

Default Sre2L

1

3 5 7 9 11 13 15 17 19 21 23

}\var (%0.01)
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Directed Weight Adjustment (DWA)

We move further to perturb distillation progress for enhanced diversity

arg min ¢ (fo, 8;) + ALBN (fo e Si)]
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« We perturb 64 carefully to make it represent the majority of T
* The majority is /B, which removes a random set B from T

OB = 07 + VoLg (fo,)
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Directed Weight Adjustment (DWA)

If we sample the random set many times

Our DWA can thus be formulated as

s; =argmin L where L = [f (fBT—r&:E”‘-Si) + Almean (for, 8i) +|’X_v.ir\.£var (for Sz)}

scRd
A = arg max Lg (for+n0) where Lg (for1n0) = £(for+n0,%:),
x,€EB

We could enhance diversity but do not introduce noise
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Experiments
We could enhance diversity but do not introduce noise

t-SNE visualization on CIFAR-100 65 Performance Comparison
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Experiments
Baseline
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Visualization of distilled ir'nageS of ImageNet-1k

ResNet-18 ResNet-50 ResNet-101

Dataset ipc _
SRe2L [46] DWA (ours) | SRe2lL. DWA (ours) | SRe2LL. DWA (ours)
Tinv-ImaceNet 50 41.1+04 52.840.2 |42.2+05 53.7+0.2 |42.5+02 54.7+0.3
y-imag 100 | 49.7+03 56.040.2 |51.2+04 56.9+04 |51.5403 57.4403
10 21.3+06 37.94+02 |28.4+0.1 43.0+05 [30.9+0.1 46.9+0.4
ImageNet-1K 50 | 46.84+0.2  55.2+0.2 |55.6+0.3 62.3+0.1 |60.8+05 63.3+0.7
100 | 52.8+0.3 59.24+0.3 |61.0+04 65.7+0.4 |62.8402 66.7+0.2

Results in ImageNet-1k
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Theoretical proof and more experimental results can be found in our paper

Baglly ™™ arXiv.org
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