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I Background

How to utilize all unlabeled examples?
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Entropy Meaning Loss(EML)

@ _1— 1(ud? = 0) - pt”

weakly-augmented: QW = [, ..., soft label: . > 1 = 1)
_ _ EML loss
strongly-augmented: PW = [p¥, ., pi
gly-aug . = M 1.Input:pred_w, pred_s, k.

2.Generate Pseudo-label Mask mask_p.

3.Generate top_k-1 mask excluding max(pred_w) from weakly

‘ | augmented predictions.
s = 1(¢" > 7)

pred_s,

using the mask.
EE=1 pred_s, .

4.Compute the value of 2"

mask:
5.compute cross-entropy.

ul) = 1(maz(QW) > 1) - 1(s{? = 0)
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Entropy Meaning Loss(EML)
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top _k & ANL
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Experiment

CIFAR-10 CIFAR-100 SVHN STL-10

Label Amount 40 250 4000 400 2500 10000 40 1000 1000
UDA [37] 89.38+3.75 94.84+0.06 95.71+0.07| 53.61+1.59 72.27+0.21 77.51+0.23|94.88+4.27 98.11+0.01|93.36+0.17
RemixMatch [2] |90.12+1.03 93.74+0.06 95.1640.01| 57.25+1.05 73.97+0.35 79.98+0.27|75.964+9.13 94.8440.31|93.2640.14
Semco® [21]  [92.13+0.22 94.88+0.27 96.204+0.08| 55.89+1.18 68.07+0.01 75.55+0.12 - - 92.5140.29
Dash [ 1] 86.78+3.75 95.4440.13 95.9240.06| 55.24+0.96 72.824+0.21 78.0340.14|96.97+1.59 97.974+0.06|92.74+0.40
UPS [24] 94.74+0.29 94.89+£0.08 95.7540.05[ 58.93+1.66 72.86+0.24 78.03+0.23 - - 93.98+0.28
AlphaMatch? [11]/91.35+3.38 95.03+0.29 - 61.26+3.13" 74.98+0.271 - 97.03+0.26 - 90.36+0.75
CoMatch [18] |93.1240.92 95.10+0.35 95.94+0.03| 59.98+1.11 72.99+0.21 78.17+0.23 - - 91.34+0.41

SimMatch™ [41] [94.404+1.37 95.1640.39 96.04+0.01| 62.1942.21 74.93+0.32 79.42+0.11 - - -

CR [Y] 94.31+0.9 94.96+0.3 95.84+0.13| 50.77+0.79 72.4240.37 78.97+0.23|96.33£1.84 97.6140.06|93.04+£0.42
NP-Match [30] [95.094+0.04 95.04+0.06 95.89+0.02| 61.08+0.99 73.97+026 78.78+0.13 = - 94.41+0.24
FixMatch [26] |92.53+0.28 95.1440.05 95.79+0.08| 57.45+1.76 71.97+0.16 77.8+0.12 |96.19+1.18 98.04+0.03(|93.75+0.33
FullMatch (ours) |94.11+1.01 95.36+£0.12 96.25+£0.08| 59.42+1.40 73.06+0.40 78.56+0.10(97.65+0.10 98.01+0.03|94.26+0.09
FlexMatch [358] [95.0340.06 95.02+0.09 95.81+0.01| 60.06+£1.62 73.51+0.2 78.140.15 [96.08+1.24 97.37+0.06 |94.23+0.18
FullFlex (ours) [95.56+0.15 95.61+0.04 96.28+0.03| 62.60+0.64 74.60+0.42 79.26+0.21 |97.48+0.04 97.58+0.02|94.50+0.12
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Top-1 Top-5

UPS [24] 57.31 79.77

NP-Match [30)] 58.22 80.67

FixMatch [26] 56.34 78.20
FullMatch (ours) 5744 (+1.1)  79.26 (+1.06)

FlexMatch [35] 58.15 80.52
FullFlex (ours) | 59.58 (+1.43) 81.38 (+0.86)

Table 2. Top-1 and Top-5 accuracy (%) on ImageNet. In green
are the values of performance improvement over the baselines.

Table 1. Top-1 accuracy (%) for CIFAR-10/100, SVHN and STL-10 datasets on 3 different folds. FullFlex indicates applying our
method to FlexMatch. 1 indicates introducing an additional technique named DA (Distribution Alignment) [?]. I represents the result
comes from the original paper.
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Figure 1. Visualize the experimental results on CIFAR-100 with ~ Figure 2. Visualizations the accuracy of top-k in the first 1K iter-
400 label samples. ations on CIFAR-100 with 400 label samples.



I Ablation Study

CE BCE wPL w/oPL | Accuracy A
FixMatch 57.68 -
v 58.35 +0.67
S v 58.47 +0.79
v 57.83 +0.15
ANL v 58.59 +0.91
v v 58.67 +0.99
FullMatch v v v 5932 +1.64

Table 3. Ablation study of FullMatch on 400-label split from
CIFAR-100. CE and BCE represent the loss implementation of
EML. “w PL” and “w/o PL” means applying ANL on examples
with/without pseudo-label, respectively. A represents the perfor-

mance improvement over the baseline.
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ParN.C

o 0.5 1.0 2.0
gl085 kO 26|65 18 206 |95 10 28

acc|78.43 78.36 78.50|78.38 78.46 78.48|78.49 78.31 78.47

Table 4. Ablation study on o and . All experiments are con-
ducted on CIFAR-100 with 10000-1abel.
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