Benchmarking Out-of-Distribution Detection for Plankton Recognition: A
Systematic Evaluation of Advanced Methods in Marine Ecological Monitoring

Supplementary Material

1. Dataset Detailed Categories

This section provides detailed classification information for
the plankton dataset we constructed to evaluate Out-of-
Distribution (OoD) detection methods. To simulate vari-
ous distribution shift scenarios encountered in real-world
marine ecological monitoring, we meticulously divided
the ninety-two original classes from the DYB-PlanktonNet
dataset into three subsets: In-Distribution (ID), Near-OoD,
and Far-OoD. This hierarchical classification approach is
designed to accurately evaluate anomalous data with vary-
ing semantic and morphological similarities, thus more
comprehensively reflecting the model’s performance in
practical deployment. Tables 5 to 7 provide a detailed list of
all categories in each subset, along with their specific mean-
ings and roles in our benchmark.

2. Common OoD post hoc methods

Table 8 outlines the basic principles of the OoD detection
methods employed in our study.

3. Experiment Details

3.1. Dataset Preprocessing

The ID dataset was split into training, validation, and test-
ing subsets in a ratio of 8:1:1. All backbone networks were
trained on the training split, while hyperparameter tuning
was performed on the validation split. The classification
accuracy (ACC) for ID classes was evaluated on the test
split. All images underwent normalization as a preprocess-
ing step. During training, we applied random cropping
and random horizontal flipping for data augmentation to
enhance model generalization. In the validation and test-
ing phases, images were first resized and then subjected to
center cropping. Consistent with the OpenOoD benchmark
[66], our training protocol uses only standard data augmen-
tation, without any advanced strategies. All cropped images
were resized to a fixed resolution of 224x224 pixels before
being fed into the network.

3.2. Hyperparameter Search

Given the high sensitivity of Out-of-Distribution (OoD) de-
tection methods to hyperparameter choices, we adopted the
OpenOoD-v1.5 Guidelines [66] for a fair and reproducible
evaluation. Specifically, we used a validation set to tune the
hyperparameters for each method and backbone model. For
all methods requiring tuning, we conducted an extensive hy-

perparameter search to determine their optimal settings. To
account for randomness, this search was performed for each
of the three separate training runs (with different random
seeds). The specific hyperparameter values that yielded
the best performance for each combination are detailed in
Tab. 9.

3.3. Ablation Study

To investigate the influence of different network architec-
tures on OoD detection performance, we designed and con-
ducted an ablation study where we only replaced the net-
work backbone models. Each network was trained three
times using different random seeds, and we report the mean
and standard deviation of their AUROC values on the Near-
OoD, Far-OoD (Bubbles & Particles), and Far-OoD (Gen-
eral) datasets. For methods requiring hyperparameter tun-
ing, we performed an extensive search for each backbone to
ensure the best performance is reported. The experimental
results are shown in Figs. 2 to 4. We observed that some
methods, such as GradNorm, ReAct, ASH, and SHE, ex-
hibit strong dependence on the underlying network, while
others, including KNN, fDBD, Relation, and ViM, are less
sensitive. This highlights the importance of considering the
chosen network architecture when evaluating OoD detec-
tion results.

3.4. A Good Closed-set Classifier Is All You Need?

To investigate the relationship between OoD detection per-
formance and classifier accuracy, we selected five repre-
sentative methods: MSP, ViM, Energy, KNN, and Maha-
lanobis. We evaluated them across four common network
architectures—ResNet-18, ResNet-50, DenseNet-121, and
ViT—on our Near-OoD, Far-OoD (Bubbles & Particles),
and Far-OoD (General) benchmarks, strictly following the
OpenOoD guidelines [66].

Figure 5 reveals a significant positive correlation be-
tween closed-set classification accuracy (ACC) and OoD
detection performance (AUROC) for OoD data with se-
mantic shifts. Specifically, for Near-OoD, the Spearman’s
p correlation coefficient was 0.667 (p < 0.001); for Far-
OoD (Bubbles & Particles), it was 0.609 (p < 0.005), both
of which are statistically significant. This suggests that
for data with moderate semantic shifts, a stronger classi-
fier generally learns more discriminative feature represen-
tations, which in turn improves OoD detection [54]. How-
ever, for the semantically disjoint Far-OoD (General) data,
we observed no significant correlation between ACC and



ID-class Specimen type Phylum Class Order

Polychaeta_most with eggs Plankton Annelida Polychaeta /
Polychaeta_Type A Plankton Annelida Polychaeta /
Polychaeta_Type B Plankton Annelida Polychaeta /
Polychaeta_Type C Plankton Annelida Polychaeta /
Polychaeta_Type D Plankton Annelida Polychaeta /
Polychaeta_Type E Plankton Annelida Polychaeta /
Polychaeta_Type F Plankton Annelida Polychaeta /

Penilia avirostris Plankton Arthropoda Branchiopoda Ctenopoda
Evadne tergestina Plankton Arthropoda Branchiopoda Onychopoda
Acartia sp.A Plankton Arthropoda Hexanauplia Calanoida
Acartia sp.B Plankton Arthropoda Hexanauplia Calanoida
Acartia sp.C Plankton Arthropoda Hexanauplia Calanoida
Calanopia sp. Plankton Arthropoda Hexanauplia Calanoida
Labidocera sp. Plankton Arthropoda Hexanauplia Calanoida
Tortanus gracilis Plankton Arthropoda Hexanauplia Calanoida
Calanoid with egg Plankton Arthropoda Hexanauplia Calanoida
Calanoid_Type A Plankton Arthropoda Hexanauplia Calanoida
Calanoid_Type B Plankton Arthropoda Hexanauplia Calanoida
Oithona sp.B with egg Plankton Arthropoda Hexanauplia Cyclopoida
Cyclopoid_Type A_with egg Plankton Arthropoda Hexanauplia Cyclopoida
Harpacticoid_mating Plankton Arthropoda Hexanauplia Harpacticoida
Microsetella sp. Plankton Arthropoda Hexanauplia Harpacticoida
Caligus sp. Plankton Arthropoda Hexanauplia Siphonostomatoida
Copepod_Type A Plankton Arthropoda Hexanauplia /
Caprella sp. Plankton Arthropoda Malacostraca Amphipoda
Amphipoda_Type A Plankton Arthropoda Malacostraca Amphipoda
Amphipoda_Type B Plankton Arthropoda Malacostraca Amphipoda
Amphipoda_Type C Plankton Arthropoda Malacostraca Amphipoda
Gammarids_Type A Plankton Arthropoda Malacostraca Amphipoda
Gammarids_Type B Plankton Arthropoda Malacostraca Amphipoda
Gammarids_Type C Plankton Arthropoda Malacostraca Amphipoda
Cymodoce sp. Plankton Arthropoda Malacostraca Isopoda
Lucifer sp. Plankton Arthropoda Malacostraca Decapoda
Macrura larvae Plankton Arthropoda Malacostraca Decapoda
Megalopa larva_Phase 1_Type B Plankton Arthropoda Malacostraca Decapoda
Megalopa larva_Phase 1_Type C Plankton Arthropoda Malacostraca Decapoda
Megalopa larva_Phase 1_Type D Plankton Arthropoda Malacostraca Decapoda
Megalopa larva_Phase 2 Plankton Arthropoda Malacostraca Decapoda
Porcrellanidae larva Plankton Arthropoda Malacostraca Decapoda
Shrimp-like larva_Type A Plankton Arthropoda Malacostraca Decapoda
Shrimp-like larva_Type B Plankton Arthropoda Malacostraca Decapoda
Shrimp-like_Type A Plankton Arthropoda Malacostraca Decapoda
Shrimp-like_Type B Plankton Arthropoda Malacostraca Decapoda
Shrimp-like_Type D Plankton Arthropoda Malacostraca Decapoda
Shrimp-like_Type F Plankton Arthropoda Malacostraca Decapoda
Cumacea_Type A Plankton Arthropoda / /
Cumacea_Type B Plankton Arthropoda / /
Chaetognatha Plankton Chaetognatha / /
Oikopleura sp. parts Plankton Chordata Appendicularia Copelata
Tunicata_Type A Plankton Chordata / /
Jellyfish Plankton Cnidaria / /
Creseis acicula Plankton Mollusca Gastropoda Pteropoda
Noctiluca scintillans Plankton Myzozoa Dinophyceae Noctilucales
Phaeocystis globosa Plankton Haptophyta / /

Table 5. In-Distribution (ID) Class

AUROC (Spearman’s p = 0.248, p = 0.291). This indi- 4. Network Results
cates that when OoD samples are highly dissimilar to the

ID distribution, simply improving the closed-set classifier’s 4.1. ResNet-18
performance is not a sufficient guarantee for better OoD de-

tection. )
Tables 10 and 11 show the comprehensive performance

of the ResNet-18 network on the Far-OoD and Near-OoD
benchmarks.



Near-OoD-class Specimen type Phylum Class Order
Polychaeta larva Plankton Annelida Polychaeta /
Calanoid Nauplii Plankton Arthropoda Hexanauplia Calanoida
Calanoid_Type C Plankton Arthropoda Hexanauplia Calanoida
Calanoid_Type D Plankton Arthropoda Hexanauplia Calanoida
Oithona sp.A with egg Plankton Arthropoda Hexanauplia Cyclopoida
Cyclopoid_Type A Plankton Arthropoda Hexanauplia Cyclopoida
Harpacticoid Plankton Arthropoda Hexanauplia  Harpacticoida
Monstrilla sp.A Plankton Arthropoda Hexanauplia Monstrilloida
Monstrilla sp.B Plankton Arthropoda Hexanauplia Monstrilloida
Megalopa larva_Phase 1_Type A Plankton Arthropoda Malacostraca Decapoda
Shrimp-like_Type C Plankton Arthropoda Malacostraca Decapoda
Shrimp-like_Type E Plankton Arthropoda Malacostraca Decapoda
Ostracoda Plankton Arthropoda Ostracoda /
Oikopleura sp. Plankton Chordata Appendicularia Copelata
Actiniaria larva Plankton Cnidaria Anthozoa /
Hydroid Plankton Cnidaria / /
Jelly-like Plankton Cnidaria / /
Bryozoan larva Plankton Ectoprocta/bryozoan / /
Gelatinous Zooplankton Plankton / / /
Unknown_Type A Plankton / / /
Unknown_Type B Plankton / / /
Unknown_Type C Plankton / / /
Unknown_Type D Plankton / / /
Balanomorpha exuviate Carcass Arthropoda Hexanauplia Sessilia
Monstrilloid Plankton Arthropoda Hexanauplia Monstrilloida
Fish Larvae Chordata Vertebrata Actinopterygii /
Table 6. Near-OoD Class
Far-OoD-class Specimen type Phylum Class
Crustacean limb_Type A Carcass Arthropoda /
Crustacean limb_Type B Carcass Arthropoda /

Fish egg Chordata Vertebrata  Actinopterygii

Particle_filamentous_Type A Unknown / /
Particle_filamentous_Type B Non-Living / /
Particle_bluish Non-Living / /
Particle_molts Non-Living / /
Particle_translucent flocs Non-Living / /
Particle_yellowish flocs Non-Living / /
Particle_yellowish rods Non-Living / /
Bubbles Non-Living / /

Fish tail Non-Living / /

Table 7. Far-OoD (Bubbles & Particles) Class

4.2. ResNet-50

Tables 12 and 13 show the comprehensive performance
of the ResNet-50 network on the Far-OoD and Near-OoD
benchmarks.

4.3. ResNet-101

Tables 14 and 15 show the comprehensive performance of
the ResNet-101 network on the Far-OoD and Near-OoD
benchmarks.

4.4. ResNet-152

Tables 16 and 17 show the comprehensive performance of
the ResNet-152 network on the Far-OoD and Near-OoD
benchmarks.

4.5. DenseNet-121

Tables 18 and 19 show the comprehensive performance of
the DenseNet-121 network on the Far-OoD and Near-OoD
benchmarks.



Method Score Function Note
Distance-based Methods
Mahalanobis —(z— pe) 'Sz — pe) Negative Mahalanobis distance to class-c prototype (tc, =
from training)
RMDS —mine[(z — pe) T Sz (2 — pe) — (2 — 110) TEG (2 — po)] Uses 10, 2o of entire training data as background
KNN 7||z =z ll2 Z (1) is the kth nearest inlier feature (features are normalized)
D ~ Wy —W Tz — . .
fDBD | Z 1(2,0) Dy(a,c) = o) 2 HOu=bol s predicted class,
_ y—We
‘ I 12 = prerainll2 W = [wy, -, wc] classifier weights, g ain training-feature
mean
Classification-based Methods
ViM —o<||zPL ll2 + log Z efe() Combines residual with LSE of logits f.(z)
Residual —||zf * |2 2P s projection residual outside principal subspace
ODIN max JSM(f(i)/T)(C) Perturb input X = x 4+ & sign(Vx log pmax(x)), then apply
temp 7'-scaled softmax (operates in input space)
OpenMax max P(y = c| x) P(y = c| x) is recalibrated probability; accept if
arg max; P(y=j | x) # unknown (operates in input space)
TempScale max osm (f(z)/T)( oswm 1s softmax with temperature 7'
GEN G~ (p) = Z pzm (1 —pi,,)” Piy > -+ > pi are sorted softmax probabilities, v € (0,1)
MSP max pc(z) Maximum softmax probability
(&
T
MCDropout —H(% Z v (x)) H(-) is entropy of predictive mean over T dropout samples
t=1 (operates in input space)
MLS S1(z) = max fc(z) MaxLogit
KL Matching —min Dk, (p(x) I dc) d. is class-prototype distribution (operates in input space)
ReAct max osnm (f (min(z, b))() Clamp activations at threshold b and apply MSP score
ASH log Z exp( ASH( fASH = WTh!(z) + b, W classifier weights, h’(z) is
processed feature (pruning & normalization)
M
SHE B llog Z exp (6 TS j) B is hyper-parameter, £ TS ; is inner product between test
j=1 pattern and stored pattern
RankFeat max fe(z — 51 uivy ) Remove first principal component and apply MaxLogit
GradNorm lp — %1” 1)1zl L1 distance of p to uniform distribution () feature norm
Relation Z k(z,2;) k(-,-) similarity kernel, S support set of stored inlier features
i€S
Density-based Methods
Energy T log Z exp fL /T) fe(z) is logit value, T' temperature
c=1
]
DICE log Z exp(((M OW)Tz). + bc) W classifier weights, M mask matrix for sparsification

c=1

Table 8. Method Introduction



Network Hyperparameters
Backbone Seed ASH fDBD GEN KNN ReAct Relation ViM ODIN*
percentile  distance_as_normalizer =~ gamma M K percentile pow dim  temperature noise
sO 95 FALSE 0.01 50 50 99 8 64 1 0.0014
ResNet-18 sl 95 FALSE 0.5 100 50 99 8 256 1 0.0014
s2 95 FALSE 0.1 50 50 99 8 256 1 0.0014
sO 95 TRUE 0.01 10 50 99 8 256 1 0.0014
ResNet-50 sl 95 FALSE 0.1 50 50 99 8 256 1 0.0014
s2 95 FALSE 0.01 10 50 99 8 256 1 0.0014
sO 95 FALSE 0.1 50 50 99 8 256
ResNet-101 sl 95 FALSE 0.5 50 50 99 8 256
s2 95 FALSE 0.01 10 50 99 8 256
sO 95 TRUE 0.01 10 50 99 8 256
ResNet-152 sl 95 FALSE 0.5 50 50 99 8 256
s2 95 FALSE 0.1 50 50 99 8 256
sO 95 FALSE 0.01 10 50 99 8 128
DenseNet-121 sl 95 FALSE 0.01 10 50 99 8 256
s2 95 FALSE 0.1 50 50 99 8 256
sO 95 FALSE 0.01 50 50 99 8 256
DenseNet-169 sl 95 FALSE 0.1 50 50 99 8 256
s2 95 FALSE 0.01 10 50 99 8 256
sO 95 FALSE 0.01 10 50 99 8 256
DenseNet-201 sl 95 FALSE 0.01 10 50 99 8 256
s2 95 FALSE 0.01 10 50 99 8 256
sO 95 FALSE 0.01 10 50 99 8 256 1 0.0014
Se-ResNeXt-50 sl 95 FALSE 0.01 10 50 99 8 256 1 0.0014
s2 95 FALSE 0.01 10 50 99 8 256 1 0.0014
sO 95 TRUE 0.1 10 50 99 8 256
ViT sl 65 TRUE 0.1 50 50 99 8 256
s2 80 TRUE 0.1 10 50 99 8 256

Table 9. Optimal Hyperparameters for OoD Detection Methods. This table lists the best-performing hyperparameter configurations found
for each backbone network and OoD detection method after an hyperparameter search. ODIN* was only evaluated on the ResNet-18,
ResNet-50, and Se-ResNeXt-50 backbones due to its significant computational cost.

Far-OoD(Bubbles & Particles)

Far-OoD(General)

Method FPRY5- FPRY5- FPRY9- FPRY9- AUROCT FPRY5- FPRY5- FPRY9- FPRY99- AUROC?T
ID] OoD] ID] OoD] ID| OoD/ ID| OoD]
ASH 58.06+ 60.48 4 4.63 76.16 £ 9.10 83.78 £239 85.23 £3.29 80.65 +6.34 88.07 + 1.87 91.36 4 2.56 89.47 235 64.49 £254
13.75
DICE 33.79 £3.18 30.72 +£3.19 64.11 +6.26 65.58 4335 93.05 £ 0.85 74.18 4+ 3.8 85.83 +1.14 89.12 +4.23 87.60 + 1.12 65.47 £ 1.9
MCDropout 42.77 £ 126 29.35 +036 75.45 +2.12 62.34 £ 2.16 92.16 £ 0.20 64.11 +335 76.76 + 4.80 89.41 £1.73 89.66 + 254 81.17 £ 101
Energy 37.64 £3.3 31.83 £ 244 72.61 £+ 231 74.35 +£335 92.22 4 0.68 64.88 +3.86 84.83 +129 86.99 + 2.8 88.29 + 138 74.24 + 0.66
fDBD 36.18 + 1.68 3042 + 167 73.00 + 4.39 58.96 =+ 4.60 9291 +037 40.78 4+ 3.29 33.36 + 4.00 75.89 + 1.66 57.54 + 6.60 91.89 4+ 0.89
GEN 3691 £272 28.50 £ 2.16 71.76 +2.23 69.69 =+ 3.03 92.66 =+ 0.54 63.70 £ 3.14 82.23 +384 87.07 £3.04 88.35 + 130 77.14 £ 2.15
GradNorm 87.04 +8.99 92.30 + 0.21 91.74 £7.72 97.41 4031 54.64 + 432 94.57 + a.07 92.70 + 3.07 96.73 +3.95 94.03 + 2.67 31.41 £ 345
KL Matching 3828 +£092 7771 £548 72,69 £382  94.95 £+ 094 88.87 o086 5522 +258 7391 £s584 7897 +157 85.22 +£3.04  80.39 + 156
KNN 3373 £1.27 22.21 + 084 77.82 +236 44.88 £+ 1.27 93.99 +0.28 31.66 +4.62 19.34 +2.16 73.21 £3.89 35.16 +£3.92 94.56 4 0.83
Mabhalanobis 48.01 +5.11 28.80 £ 2.56 83.49 +4.63 43.96 4+ 1.71 91.57 £ 115 2.46 +0.65 2.80 £ 0.69 14.46 4 3.65 7.87 +0.89 99.40 4+ 0.13
MLS 36.95 £ 2091 31.15 £ 246 71.62 +2.08 74.24 4+ 323 92.35 +0.62 63.89 4 3.29 84.80 +1.28 87.73 £2.08 88.34 + 135 74.70 £ 0.63
MSP 40.77 + 115 25.80 £ 039 72.16 £206  54.80 +4.05 92.79 +£026  62.66 £230  76.52 +4.03 87.70 £ 2.03 88.82 + 1.44 81.99 £ 0.90
ODIN 3324 £1.77 26.01 £ 049 68.26 £ 1.97 63.78 £ 3.79 93.63 £ 0.11 27.23 + 148 49.84 £+ 8.09 49.76 £ 3.01 79.33 £ 439 91.74 £ 088
OpenMax 90.99 + 1.70 25.01 + 076 98.96 + 0.61 48.44 + 0.67 85.00 + 0.41 68.34 + 1.48 30.94 + 288 85.52 + 148 61.44 +4.93 87.91 £ 0.87
RankFeat 79.80+ 86.33 £259 92.52 +525 96.24 4 0.67 68.55 + 4.76 95.83 +3.84 93.55 +2.09 98.56 + 1.70 96.58 + 1.59 34.08 +5.08
10.24
ReAct 41.04 4294 39.04 £2.04 7291 +234 66.64 4 3.12 90.96 =+ 0.36 62.29 4473 81.63 £135 85.35 £230 87.82 +137 77.57 4094
Relation 38.26 + 130 46.33 +5.34 71.22 £+ 081 65.61 +0.22 91.35 + 054 58.50 + 2.56 51.41 £ 2.60 86.78 £ 1.41 61.86 4 0.33 85.82 £ 078
Residual 60.65 =+ 6.61 43.89 + 325 88.66 £ 2.61 58.19 £ 243 87.02 £ 1.9 3.76 £ 145 291 + o065 15.62 £5.01 7.89 £ 1.02 99.28 + 021
RMDS 4478 + 433 18.73 +£0.99 90.50 =+ 2.00 40.42 £+ 290 93.36 £ 0.55 28.53 £3.28 1291 £ 021 59.48 4 3.90 18.59 + 0.44 96.25 4+ 033
SHE 83.12 £ 1.77 88.43 +0.98 88.55 +0.78 94.76 + 0.68 57.37 +£1.25 84.67 £ 147 92.76 + 1.98 91.65 + 136 95.39 £+ 1.18 55.85 £332
TempScale 38.27 £+ 139 25.92 + o081 71.26 £+ 235 57.08 + 4.90 93.01 £+ 032 61.83 +2.67 78.57 £ 3.06 87.54 £ 252 88.65 + 136 81.25 £+ 0.82
ViM 30.61 +3.37 19.46 + 047 69.01 +5.53 3531 +130  94.92 +037 0.82 +0.19 0.94 + 029 5.04 + 1.29 3.49 +073 99.75 + 0.06

4.6. DenseNet-169

Tables 20 and 21 show the comprehensive performance of
the DenseNet-169 network on the Far-OoD and Near-OoD

benchmarks.

Table 10. Far-OoD on ResNet-18.

4.7. DenseNet-201

Tables 22 and 23 show the comprehensive performance of
the DenseNet-201 network on the Far-OoD and Near-OoD
benchmarks.
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Figure 2. Distance-based Methods. The solid points on the line graph represent the average values, with the standard deviation range

illustrated by the shaded area between the dashed lines.

4.8. SE-ResNeXt-50

Tables 24 and 25 show the comprehensive performance of
the SE-ResNeXt-50 network on the Far-OoD and Near-
OoD benchmarks.

4.9. ViT

Tables 26 and 27 show the comprehensive performance of
the ViT network on the Far-OoD and Near-OoD bench-
marks.
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Figure 3. Classification-based Methods. The solid points on the line graph represent the average values, with the standard deviation range
illustrated by the shaded area between the dashed lines.
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Figure 5. Correlation Between ID Classification Accuracy and OoD Detection Performance. We selected five representative methods:
MSP, ViM, Energy, KNN, and Mahalanobis, then we evaluated these methods using four common network architectures: ResNet-18,
ResNet-50, DenseNet-121, and ViT, on our Near-OoD, Far-OoD (Bubbles & Particles), and Far-OoD (General) benchmarks. The average
performance of these methods across different architectures was plotted on scatter graphs to visually analyze their correlation.



Method FPRY5-ID| FPR95-O0D | FPRY99-ID| FPR99-OoD | AUROC?T
ASH 52.36 + 16.96 53.45 + 1125 70.22 + 1139 82.71 £ 761 87.14 + 449
DICE 26.89 +3.29 19.02 £ 1.78 58.48 4 1.47 54.73 +17.30 95.09 =+ 0.40
MCDropout 40.79 + 2.50 24.47 £ 265 7331 +1.28 46.51 + 895 93.26 +£079
Energy 28.82 +3.17 20.56 + 1.16 65.38 +2.78 56.55 +3.85 94.60 =+ 0.48
fDBD 3424 + 162 21.29 +246 71.24 +2.13 35.39 +5.12 94.37 £ 0.70
GEN 29.08 +3.58 20.06 £ 147 64.74 +2.83 47.65 +9.13 94.72 £+ 051
GradNorm 79.11 + 1118 88.15 £2.82 88.05 +£9.47 97.37 + 1.19 64.77 + 4.85
KL Matching 35.93 +3.90 52.50 + 19.90 69.84 +2.27 83.90 + 551 90.51 + 234
KNN 3491 +3.87 21.63 +1.23 78.29 +231 4222 +573 93.96 + 0.59
Mabhalanobis 75.03 + 1.69 3497 + o062 93.24 + 171 48.20 + 1.46 86.17 £+ 036
MLS 29.55 +4.33 20.51 £ 1.07 66.08 =+ 1.63 56.41 £ 4.01 94.53 £+ 0.50
MSP 38.40 £ 3.91 21.26 £+ 1.77 69.58 + 0.63 36.71 +3.70 93.87 £ 0.61
ODIN 3226 £2.14 21.50 £ 4.4 7477 £ 1.73 53.32 £ 4.01 94.19 £ 0.65
OpenMax 96.10 + 0.16 21.46 +2.19 99.71 + 0.1 35.13 £ 078 84.62 + 1.11
RankFeat 89.07 +4.33 88.13 £7.45 97.14 + 1.12 97.01 £ 1.56 62.27 +6.25
ReAct 31.38 £3.58 26.45 £ 17.00 65.18 4243 50.54 +5.63 93.72 £ 1.26
Relation 37.44 £+ 320 27.85 256 69.99 + 1.64 48.83 + 486 93.02 £ 0.81
Residual 84.38 £ 0.90 5443 £o.62 96.47 £+ 078 65.36 £ 1.15 77.53 +0.18
RMDS 63.96 + 1.92 18.93 + 1.72 93.07 £ 141 32.72 + 181 92.24 + 046
SHE 81.91 + 161 85.52 £ 057 88.99 +0.65 96.48 + 042 64.44 +0.50
TempScale 34.79 £ 3.98 20.51 £ 185 67.92 + 101 38.18 +6.70 94.26 + 0.61
ViM 56.18 + 594 22.26 £ 115 88.34 + 2386 34.16 + 596 91.94 + 0.84
Table 11. Near-OoD on ResNet-18.
Far-OoD(Bubbles & Particles) Far-OoD(General)
Method FPRY5- FPRY5- FPRY9- FPRY9- AUROCT FPRY5- FPRYS- FPRY9- FPR9Y- AUROCT
ID| OoD] ID| OoD] ID| OoD] ID| OoD|
ASH 99.97 +0.03 90.10 £ 2.23 100.00 + 98.45 £+ 0.57 46.26 + 3.00 99.99 + 0.01 98.02 £ 0.79 100.00 + 99.25 £+ 0.53 28.73 £0.78
0.00 0.00
DICE 42.40 + 3.66 54.83 +6.83 66.92 + 4.10 83.61 +451 88.35 + 1.49 97.45 +236 96.69 +2.52 99.72 +0.12 98.39 + 1.73 32.51 £3.16
MCDropout 51.32 + 3588 38.16 £353 80.02 + 136 71.35 £ 567 90.11 + 088 69.19 + 491 82.21 £382 91.96 + 1.66 91.39 + .14 78.46 + 251
Energy 39.93 + 284 46.27 + 8.14 70.97 £ 3.80 83.07 £ 4.01 90.35 + 1.27 84.47 £ 5.14 90.66 + 2.77 98.35 + 035 95.01 +3.43 60.31 £ 4.92
fDBD 3551 £4.02 27.46 £ 278 72.05 £ 1.68 54.64 £ 532 93.28 £ 0.68 31.00 + 27.69 =+ 6.56 67.48 +9.32 56.01 £ 93.62 £ 2.00
10.40 13.61
GEN 37.05 £ 1.86 3235 +073 71.16 £ 321 70.88 £ 2.62 92.28 £+ 0.17 69.50 & 4.51 86.39 +0.80 93.60 244 90.01 £ 1.31 73.19 £ 443
GradNorm 99.88 +0.13 96.01 £ 0.51 99.99 + 0.01 99.19 £+ 0.19 39.85 £+ 1.76 99.99 + 0.02 99.98 + 0.01 100.00 + 100.00 + 13.02 £ 236
0.00 0.00
KL Matching 4142 £ 219 78.48 + 647 75.80 £+ 235 94.55 + 081 88.53 & 130 5325 +£3.70 74.30 £ 217 77.72 + 196 82.69 £ 4.17 82.19 £ 158
KNN 30.01 £3.69 18.96 4 1.94 67.66 =+ 4.29 39.34 £395 94.93 + 0.66 10.07 & 1.77 8.16 +0.80 31.80 £3.93 17.24 £+ 037 98.27 4 0.19
Mahalanobis 39.25 £ 114 25.30 £ 101 70.13 +£474  40.19 + 186 93.26 4033 0.01 & 0.00 0.06 + 0.03 0.10 + 0.07 0.11 £ 0.06 99.98 + 0.01
MLS 38.99 £250 45.02 £ 7.51 7191 £3.63 82.70 +3.94 90.61 £ 1.20 81.30 £5.19 90.32 £ 2.63 97.33 £1.33 94.77 £3.38 61.61 £ 4.96
MSP 43.41 4+ 249 27.86 + 230 7744 + 265 62.58 £+ 5.78 9222 +0.52 61.95 +3.99 80.31 +535 90.31 £ 1.93 89.15 + 046 81.44 £224
ODIN 35.90 £ 191 28.25 4+ 033 73.83 £ 1.74 65.16 4 1.24 92.98 +0.19 27.85 +4.11 63.61 + 51.61 4+ 3.64 87.07 + 150 89.76 + 1.85
11.69
OpenMax 79.81 + 455 22.04 + 113 96.18 +2.32 51.33 +3.42 89.86 + 0.59 31.82 £ 5.90 18.86 +5.23 63.99 + 4.00 46.55 + 94.84 + 022
11.20
RankFeat 92.81 +6.18 90.87 =+ 4.67 97.97 £ 201 97.61 4 1.57 52.43 £+ 956 69.69 + 79.43 + 83.01 + 93.09 =+ 841 61.46 +
21.01 16.55 11.98 211
ReAct 93.29 4395 90.38 + 1.02 98.84 + 1.04 96.00 + 1.91 62.07 +2.74 96.31 +3.63 90.88 + 4.93 99.41 4078 96.05 +2.73 50.74 + 7.60
Relation 40.60 £ 322 48.28 +5.19 76.19 +3.87 65.38 +0.24 90.77 £ 0.93 54.11 £ 2.5 4293 +333 86.88 £2.67 54.95 £+ 181 88.41 £ 054
Residual 48.21 +3.05 32.00 + 185 78.09 +2.24 48.34 £ 140 91.03 £ 051 0.02 £ 0.01 0.07 £ 0.03 0.17 + 007 0.21 £ 0.08 99.97 £ 0.01
RMDS 52.96 +2.49 20.45 + 0.66 89.89 + 116 40.12 4+ 042 92.66 + 0.23 9.34 £336 6.53 +1.37 30.18 £5.52 11.28 + 191 98.56 4 037
SHE 88.24 + 1.74 90.22 4 0.77 94.46 + 1.10 95.44 4055 5291 + 055 99.10 4 037 97.51 £+ 1.53 99.80 4 0.15 99.04 + 0.61 35.68 £ 1.79
TempScale 40.01 +266  27.87 193  73.14 £338  65.09 £528  92.54 £050  62.56 +4.05 8243 £415  90.33 £264  89.29 £ 0.61 80.25 + 231
ViM 18.68 + 1.55 12.33 £ 0.56 48.32 + 1.94 25.69 £ 1.57 97.02 £ 0.20 0.01 +0.01 0.04 £ 0.00 0.06 + 0.03 0.09 £ 0.03 99.98 £ 0.00

Table 12. Far-OoD on ResNet-50.



Method FPRY5-ID] FPRY5-OoD. FPRY99-ID| FPR99-OoD| AUROC?T
ASH 99.97 £ 0.04 79.90 £ 1.24 100.00 = 0.00 92.13 £ 027 53.95 £371
DICE 31.85 £3.57 38.15 +4.44 58.01 £+ 347 70.70 =+ 6.06 92.49 +0.89
MCDropout 50.50 £ 0.25 30.25 £+ 1.12 80.36 + 1.9 50.44 +3.78 91.56 £+ 0.22
Energy 31.59 + 118 25.66 =+ 0.80 67.42 + 2.50 59.28 + 549 93.83 +0.15
fDBD 33.57 £3.83 22.00 £ 1.78 72.61 +3.74 35.61 £ 1.17 94.39 + 054
GEN 30.19 £ 1.60 20.49 £233 67.77 £ 1.79 41.95 +5.76 94.62 £ 041
GradNorm 100.00 =+ 0.00 93.15 4+ 2.66 100.00 = 0.00 98.10 + 0.44 44.39 +1.73
KL Matching 39.48 + 1.98 36.93 £ 5.62 7247 £+ 225 81.26 £ 753 91.61 £ 101
KNN 32.87 +2.08 18.83 £ 091 73.19 + 238 3424 £29 94.85 £ 036
Mabhalanobis 7424 £ 148 37.45 £073 89.39 £ 055 48.83 +1.83 85.55 4 0.68
MLS 31.38 +2.12 25.35 £093 69.81 + 1.44 59.25 + 546 93.87 £0.13
MSP 42.34 4+ 1.84 2244 4+ 1.9 77.19 £ 236 39.11 £ 099 93.39 £+ 036
ODIN 36.92 + 0.68 2347 £2.11 78.00 = 2.90 49.75 + 6.01 93.68 +0.24
OpenMax 87.12 +3.94 20.41 £+ 126 99.24 + 048 34.96 + 1.02 89.69 + 0.66
RankFeat 93.88 £ 2.5 94.93 £ 2.06 98.92 £ 0.50 98.89 £ 0.30 48.94 £ 498
ReAct 88.37 £ 8.1 74.68 £ 5.11 98.02 £ 1.50 90.15 £+ 230 T1.25 + 547
Relation 41.87 + 143 29.76 4 1.85 77.36 + 1.06 55.03 +253 92.22 + 045
Residual 79.69 +0.76 45.86 4 1.85 91.75 + 115 58.52 4+ 0.85 81.43 £+ 048
RMDS 63.52 4 2.68 20.95 + 101 92.74 + 1.57 61.38 £ 14.56 91.62 + 0.50
SHE 9292 £ 153 86.69 £ 051 97.70 £+ 0.74 95.89 £ 0.63 57.21 £0.70
TempScale 37.67 + 176 21.46 £ 1.64 72.09 + 1.40 38.98 + 1.01 93.93 £+ 034
ViM 44.64 +3.14 18.13 + 113 79.57 + 076 31.38 041 94.01 +0.29
Table 13. Near-OoD on ResNet-50.
Far-OoD(Bubbles & Particles) Far-OoD(General)
Method FPRY5- FPRY5- FPRY9- FPRY9- AUROCYT FPRY5- FPRY5- FPRY9- FPRY99- AUROC?T
ID| OoD] ID| OoD] ID| OoD] ID| OoD]
ASH 89.21 £+ 80.84 £ 7.03 97.80 £ 2.68 94.74 £ 325 65.58 £9.12  98.02 +272 94.03 £ 3.01 99.92 £+ 0.11 97.72 £ 1.10 41.36 +
10.26 13.47
DICE 35.23 £ 181 49.27 £ 8.09 61.51 + 1.68 79.66 + 534 90.54 + 136 90.30 £ 5.65 91.33 +4.34 99.14 4+ 034 94.77 £ 3.98 44.39 +
13.83
MCDropout 4991 +262 36.74 £ 226 79.26 £ 1.10 67.59 + 6.06 90.43 +0.72 61.17 +7.89 74.36 £ 957 89.11 £+ 282 88.64 + 254 82.45 £ 4.07
Energy 37.85 £ 1.79 43.57 + 456 70.31 + 126 82.03 £ 265 90.94 + 075 76.22 +9.19 86.68 + 3.1 97.61 + 1.37 91.26 + 2386 66.62 £ 8.01
fDBD 41.97 4+ 1.81 33.48 +4.28 7591 +3.06 61.57 +6.38 91.65 +0.95 30.61 +6.99 27.74 +£17.29 71.34 4895 5891 + 93.53 4+ 1.74
1242
GEN 38.85 4+ 1.94 33.66 + 1.61 71.93 + 330 69.88 + 6.67 91.97 £0.12 63.32 4443 82.02 +3.06 93.59 £ 101 88.02 £0.78 79.15 + 2386
GradNorm 98.85 + 071 91.90 +2.13 99.56 £036  97.78 £060  46.49 £ 151 100.00 + 99.88 £ 0.06 100.00 + 99.98 £ 0.02 10.39 4229
0.00 0.00
KL Matching 43.90 + 1.79 85.95 +1.24 76.93 + 278 95.82 + 111 87.44 + 029 48.20 + 7.49 70.41 + 421 74.80 + 5.68 80.60 +3.72 84.34 £ 3.00
KNN 33.03 +£1.27 21.87 +039 71.00 =+ 1.86 46.47 4+ 3.59 94.18 + 0.03 11.11 292 940 +222 3429 +3.63 21.88 +8.07 97.91 + 046
Mabhalanobis 41.57 4 4.02 25.73 4+ 135 76.89 + 1.15 40.20 4273 92.98 +0.14 0.01 + 0.00 0.05 £ 0.02 0.12 4+ 0.08 0.16 & 0.09 99.97 4 0.01
MLS 38.86 & 1.48 42.73 4+ 402 69.75 £+ 2.02 81.63 £2.73 91.03 £ 0.70 74.07 4 8.76 86.50 +3.88 95.10 + 3.07 91.17 £+ 290 67.78 £ 7.87
MSP 47.02 £ 1.61 30.41 £2.00 78.68 £ 2.86 60.91 £+ 8.17 91.67 + 0.42 58.34 £ 7.60 72.63 + 88.25 £ 5.00 87.63 £1.70 83.94 £350
10.84
OpenMax 82.69 + 1.57 26.66 + 1.93 97.72 + 081 52.85 +4.62 88.95 +0.21 36.38 + 17.29 +3.47 70.12 + 7.8 4454 + 94.58 + 1.45
10.77 14.48
RankFeat 92.52 +6.35 98.20 + 1.07 97.27 +2.69 99.39 + 0.40 40.77 £ 8.14 76.55 + 81.58 + 88.17 £9.20 90.87 + 57.78 +
16.49 21.55 11.59 23.57
ReAct 72.23 +£3.99 74.60 £ 9.83 92.06 + 1.79 88.79 + 4.08 77.65 +1.52 90.60 =+ 4.85 82.44 + 659 98.67 4+ 0.76 91.30 +£3.22 61.87 £+ 6.5
Relation 44.85 +1.92 55.63 +1.92 7597 £3.23 66.32 4 0.13 89.62 +0.59 49.98 4 7.58 38.70 + 893 83.03 £6.14 53.17 +6.90 90.03 £ 2.02
Residual 49.13 4 4.89 3221 +£1.07 83.71 £2.14 48.71 £292 90.91 £ 0.27 0.02 + 0.01 0.10 + 0.0 0.38 £ 033 0.36 +0.22 99.95 + 0.02
RMDS 5224 £ 417 22.18 £ 1.49 92.10 £ 3.05 58.22 + 92.13 +0.38 6.70 £ 2.87 531 +1.54 32.06 £ 9.19 £ 1.66 98.72 £ 045
18.94 13.66
SHE 84.35 £3.08 88.25 £ 1.90 90.78 £ 2.90 94.74 £+ 053 57.26 £ 0.62 98.47 £ 1.31 97.01 £ 0.40 99.62 £ 0.34 98.79 £ 031 3541 +447
TempScale 4327 + 156 30.54 £ 213 73.77 + 2.67 63.36 +7.77 92.03 £ 0.41 58.40 + 8.15 7548 + 87.72 £ 523 87.79 £ 153 82.97 £+ 3.80
10.01
ViM 19.86 + 1.46 14.03 + 0.89 55.87 +0.62 27.63 4 0.66 96.63 +0.15 0.01 £ 0.01 0.04 £ o0.01 0.07 4 0.05 0.12 4 0.08 99.97 4+ 0.01

Table 14. Far-OoD on ResNet-101.



Method FPRY5-ID| FPR95-OoD. FPRY99-ID| FPR99-OoD | AUROC?T
ASH 86.22 £ 14.10 69.81 +9.94 96.91 £ 4.24 90.58 +3.46 70.67 =+ 9.49
DICE 26.34 £ 4.08 31.27 + 887 57.60 + 281 64.18 + 12.15 93.80 £ 1.33
MCDropout 45.54 +293 26.60 + 2.63 76.52 + 111 49.55 + 440 92.43 £+ 083
Energy 30.16 £ 1.92 24.88 £ 4.8 67.10 + 3.08 56.61 + 882 94.03 £ 0.71
fDBD 35.31 £ 050 22.60 £ 151 70.75 4+ 2.99 37.86 £ 5.20 94.15 £ 0.44
GEN 32.52 £ 261 20.78 £ 1.64 67.02 £+ 2.97 4277 £ 1.12 94.55 + 038
GradNorm 98.60 =+ 0.93 91.76 £+ 0.26 99.65 + 0.26 98.67 + 0.04 50.19 £ 293
KL Matching 38.52 &+ 147 4459 + 112 71.62 + 1.84 86.34 £3.26 90.78 £ 034
KNN 34.82 + 142 20.79 £ 047 72.67 4229 33.61 £+ 1.53 94.37 £ 0.7
Mahalanobis 73.16 £ 2.90 36.76 £ 482 89.98 + 0.65 50.83 £ 10.02 85.65 £ 2.00
MLS 32.14 £ 0.66 2471 £3.99 65.44 £33 56.10 £ 8.93 94.02 £ 0.68
MSP 42.37 £ 224 22.13 £ 1.09 74.85 £ 234 37.70 £+ 2.83 93.50 +0.42
OpenMax 86.16 + 2.90 21.94 + o081 99.13 + 038 38.51 +2.99 89.52 + 036
RankFeat 91.72 £ 1.59 94.58 4 1.40 98.05 £ 0.30 98.45 + 1.09 50.97 £3.17
ReAct 69.61 +6.19 58.44 + 8.60 89.22 +4.19 75.72 +9.14 81.61 +3.29
Relation 41.49 £+ 153 28.67 £ 091 72.52 £3.19 57.19 £ 3.65 92.33 £0.23
Residual 78.96 + 1.47 45.35 +£537 93.56 + 246 57.73 £ 177 81.97 £2.12
RMDS 59.82 +3.26 20.03 4 1.24 91.93 +2.10 40.81 +8.98 92.23 +0.08
SHE 92.48 +0.68 87.82 £256 97.00 =+ 0.46 96.44 +0.92 58.70 £ 230
TempScale 38.37 & 1.44 21.49 £ 185 68.94 £ 293 38.38 +4.15 93.96 + 043
ViM 41.99 + 462 19.71 + 1.96 81.29 +243 29.20 +3.08 93.92 +0.77
Table 15. Near-OoD on ResNet-101.
Far-OoD(Bubbles & Particles) Far-OoD(General)
Method FPRY5- FPRY5- FPRY9- FPRY9- AUROCT FPRY5- FPRY5- FPRY9- FPRY99- AUROC?T
ID| OoD] ID| OoD] ID| OoD| ID| OoD|
ASH 81.97 + 79.05 £+ 7.56 94.38 £ 7.1 92.79 4 446 67.57 + 97.93 +2.26 93.16 +2.20 99.93 4 0.09 96.07 + 1.85 39.85 £255
16.72 12.88
DICE 38.92 +1.97 52.11 + 65.66 =+ 0.48 81.71 £739 89.33 £ 1.77 92.27 42.08 90.51 £ 1.52 99.17 4 0.67 93.41 + 1.65 39.71 £074
10.44
MCDropout 49.36 + 1.53 33.50 £ 228 79.55 £ 115 63.89 +3.01 90.84 +0.53 65.04 + 276 77.92 £+ 653 91.18 + 093 89.36 £ 1.07 80.74 £+ 2.11
Energy 41.64 £2.03 47.06 + 7347 £326  83.51 £705  90.15+162  80.56 £420  87.08 £o60  98.02 + 0091 89.59 £129  64.05 £330
14.22
fDBD 38.52 + 657 27.61 +5.63 74.17 + 5.66 51.27 + 92.97 + 1.59 31.02 + 26.73 + 68.82 + 50.92 + 93.64 +2.83
11.03 12.07 11.40 16.81 16.62
GEN 39.12 £3.37 36.51 + 73.60 £ 243 67.43 + 91.77 £ 197 67.15 + 81.54 £666  92.88 £ 6.05 88.63 £130  75.49 £ 7.60
15.04 15.23 11.53
GradNorm 97.48 £257 93.72 +£3.77 99.19 +0.77 98.43 £+ 0.88 42.45 + 885 100.00 + 99.71 £+ 0.16 100.00 + 99.92 + 0.06 10.38 + 1.83
0.00 0.00
KL Matching 4272 +1.73 77.93 +275 76.52 £ 272 9543 +1.22 88.23 + 092 50.00 + 2.19 75.58 +4.23 75.00 + 1.02 83.42 t6.12 82.79 £ 0.64
KNN 28.38 £272 18.53 0.8 61.24 £3.77 40.24 4227 95.17 £ 0.29 10.08 = 1.97 8.93 £ 194 28.91 £ 461 20.35 +3.84 98.13 +033
Mabhalanobis 32.85 £0.39 25.78 4 1.49 65.58 +3.69 42.01 £ 161 93.81 +0.17 0.00 =+ 0.00 0.03 £ 0.01 0.06 + 0.03 0.08 £ 0.01 99.99 4+ 0.01
MLS 40.51 +221 4593 + 73.66 +3.27 83.33 £ 7.16 90.40 £ 156  76.92 +4.01 86.96 + 058 96.71 + 1.88 89.50 + 131 65.30 £ 334
13.84
MSP 45.33 +1.88 27.57 + 1.54 77.29 £ 255 54.37 £ 145 92.14 £ 043 60.89 4 3.57 75.28 + 89.43 £3.15 88.26 + 0.69 8247 £251
10.04
OpenMax 7493 204 2407 £020 9599 +192 4837 +063 90.45 £ 0.26 3042 £280 2034 £732 67.87 £ 247 49.95 + 94.62 + 1.02
16.15
RankFeat 96.29 +242 95.93 4295 99.34 +0.32 98.69 =+ 1.57 44.67 + 80.03 + 85.44 + 87.29 + 93.93 +17.73 53.97 +
11.03 15.33 16.24 10.38 19.59
ReAct 78.80 =+ 8.49 73.37 + 94.25 +3.28 85.52 £751 7524 +5.17 97.05 4 0.93 84.98 +241 99.79 4+ 0.1 91.88 +2.62 60.01 +£6.10
11.05
Relation 41.87 4208 52.70 4135 7447 £2.10 65.53 4029 90.44 +0.37 53.40 273 41.05 + 052 85.27 £3.67 56.07 £ 1.62 88.58 £ 030
Residual 39.97 £ 076 3145 127 7391 +3.84 49.15 +2.13 92.15 +0.23 0.01 + 0.00 0.06 = 0.00 0.11 +0.03 0.15 £ 0.01 99.98 + 0.01
RMDS 45.05 £ 438 20.05 £ 1.85 87.18 £ 3.63 41.74 £ 295 93.27 £ 044 2.97 £os81 3.56 £ 071 18.75 + 4.05 7.59 +1.38 99.30 + 0.15
SHE 90.47 £ 0.46 90.76 + 1.82 9521 £ 1.15 96.00 £ 0.76 52.52 £ 052 99.64 £+ 0.1 97.03 £ 1.00 99.91 £ 0.03 98.64 £ 0.79 36.78 £ 1.9
TempScale 4235 +1.29 27.73 £ 218 75.67 £+ 154 57.59 + 148 92.44 + 050 61.14 +333 78.57 £ 178 91.12 + 2.69 88.45 £ 098 81.39 £+ 2.64
ViM 15.75 £ 173 11.89 4 0.96 43.89 +2.78 25.25 4 149 97.28 +0.28 0.00 =+ 0.00 0.03 £ 0.00 0.04 +0.02 0.10 & 0.04 99.99 4+ 0.00

Table 16. Far-OoD on ResNet-152.



Method FPRY5-ID| FPR95-O0D| FPRY9-ID| FPR99-OoD| AUROCYT
ASH 79.05 4+ 18.09 69.73 4 7.88 93.59 4 7.75 87.20 + 340 7247 41233
DICE 29.69 £ 0.78 3243 £343 63.90 £ 1.73 65.63 +7.18 93.38 + 057
MCDropout 46.18 +2.84 26.57 +2.13 76.60 + 3.5 52.30 +8.33 92.30 + 0.61
Energy 34.44 £+ 249 23.60 £ 237 69.58 +2.83 59.68 + 6.45 93.86 & 0.40
fDBD 3534 £552 24.20 £ 261 73.16 £ 5.03 40.70 4+ 0.91 93.88 £ 0.87
GEN 33.07 £3.56 20.14 +0.64 69.99 4+ 435 45.10 +4.77 94.46 +0.38
GradNorm 96.77 £ 275 92.18 £ 1.11 99.04 £+ 0.72 97.15 + 0.80 49.45 + 645
KL Matching 39.07 £+ 081 46.34 +7.49 72.87 382 79.01 +2.16 91.27 £+ 0.48
KNN 32.84 + 196 20.40 £ 1.53 70.75 + 420 35.76 +3.05 94.62 + 0.40
Mabhalanobis 72.29 +4.53 43.06 + 4.62 90.41 £ 2553 58.64 +2.59 83.48 +1.93
MLS 33.65 +3.19 23.20 £ 1.82 70.31 +3.39 59.69 =+ 6.41 93.91 £ 0.39
MSP 42.54 £ 123 22.24 £ 031 76.05 £ 5.94 40.78 227 93.43 +0.27
OpenMax 82.81 £ 0.50 22.04 £ 151 99.07 + 0.46 38.14 4+ 4.04 89.98 + 0.66
RankFeat 96.68 + 2.84 91.94 477 99.39 4043 96.72 + 2.61 46.65 + 8.02
ReAct 70.43 £ 5.50 59.17 4+ 1053 91.61 237 73.38 4+ 9.48 80.95 + 4.80
Relation 40.68 + 2.19 30.05 + 0.67 74.85 + 5.09 54.18 £+ 534 92.36 + 039
Residual 7791 £3.79 52.52 £5.16 92.92 £ 1.19 67.50 £ 0.78 79.90 £ 220
RMDS 60.75 +2.98 19.68 + 0.54 91.99 +0.55 42.59 + 4.09 9232 +£022
SHE 95.16 + 1.70 88.65 +0.63 97.99 + 0.89 96.39 +0.16 56.58 + 1.32
TempScale 39.22 + 1.00 21.38 £ 0.17 73.83 £535 41.65 442 93.88 £ 0.27
ViM 42.34 + 576 20.78 =+ 4.08 79.52 +2.86 32.16 + 1.96 93.61 + 0.98
Table 17. Near-OoD on ResNet-152.
Far-OoD(Bubbles & Particles) Far-OoD(General)
Method FPRY5- FPRY5- FPRY9- FPRY9- AUROC?T FPRY5- FPRY5- FPRY9- FPRY99- AUROC?T
ID] OoD] ID] OoD| ID| OoD/ ID| OoD]
ASH 37.59 £3.02 42.22 4859 62.09 + 1.26 68.99 4+ 6.99 91.27 +1.27 68.51 £+ 3.52 82.65 +3.99 91.96 + 1.67 86.93 +1.22 70.22 4 3.99
DICE 25.73 £ 1.05 57.08 £9.26 55.93 +3.19 86.97 + 6.00 91.30 £ 1.12 70.44 £ 393 86.17 £0.23 88.98 £ 111 87.31 £ 0.67 56.14 £329
MCDropout 40.09 + 128 42.52 + 155 71.91 +5.09 83.35 £+ 645 91.09 + 1.13 53.58 + 1.88 81.29 +5.01 84.37 £ 5.49 89.56 +2.26 82.76 £+ 1.72
Energy 27.66 + 1.39 52.45 + 59.70 + 285 87.10 £+ 8.43 91.71 + 142 60.98 + 0.65 86.13 072 88.87 £ 2.99 86.98 + 0.61 68.28 £ 1.57
14.86
fDBD 30.28 £ 2.61 29.39 +4.52 67.15 + 474 57.22 4798 93.42 + 092 17.37 4+ 4.69 14.68 +3.63 5740 + 34.34 + 641 96.44 4 0.89
11.98
GEN 29.03 +2.06 38.03 £734 63.95 +4.93 82.69 +6.50 92.67 + 1.04 53.61 & 4.02 85.30 + 248 84.95 £ 681 87.42 +0.98 77.23 4349
GradNorm 78.72 £ 3.50 88.19 £ 152 84.87 + 1.84 96.00 + 0.76 61.51 £3.80 99.90 + 0.01 98.64 £ 0.24 99.96 + 0.01 99.44 +0.16 8.04 £+ 234
KL Matching 36.51 £ 091 74.24 + 72.58 +241 94.01 + 091 88.30 +148 4456 £127  69.17 £538 7623 £360  80.50 422  84.70 + 1.67
14.62
KNN 33.35 £544 22.55 4344 81.30 £ 872 43.31 £ 5.00 93.93 £+ 1.4 8.26 £ 3.49 6.22 £ 1.66 4431 + 11.66 + 231 98.24 £ 0.62
15.94
Mabhalanobis 22.36 £ 2091 14.02 £ 145 63.35 £ 672 25.35 +282 96.30 + 0.46 0.00 =+ 0.00 0.03 £ 0.00 0.01 + 0.00 0.04 £ 0.00 99.98 + 0.00
MLS 27.92 £+ 155 5244 + 62.17 £3.12 87.12 £ 840 91.66 + 1.42 59.45 + 092 86.15 + 073 88.16 £3.25 87.02 + 0.60 69.01 + 1.58
14.85
MSP 37.88 £ 1.42 3522 £932 72.49 +3.58 80.39 £s.10 92.04 £ 1.12 51.06 4 1.45 82.40 + 4.04 84.78 £3.79 87.83 £ 083 83.54 £ 167
OpenMax 87.03 £3.02 24.83 4504 99.04 + 035 59.24 +6.52 89.33 £ 0.88 41.06 =+ 0.61 11.07 £ o0.61 69.02 4 1.77 26.39 + 4.61 95.37 +0.12
ReAct 42.83 £ 2.60 41.44 + 66.04 £ 2.26 67.58 £9.13 91.32 £+ 118 76.99 4 445 74.36 £+ 8.24 96.72 £ 1.35 84.55 £4.14 74.67 £ 4.98
10.36
Relation 3436 £235 39.68 + 68.29 +3.44 60.98 £ 7.29 9224 £ 151 29.97 +£0.93 18.19 +3.46 75.96 £ 3.92 34.64 £5.02 94.76 £ 0.73
11.93
Residual 36.38 £ 4.07 26.46 £+ 4.73 82.03 £3.37 44.73 £+ 594 93.27 £+ 1.15 0.00 =+ 0.00 0.03 £ 0.00 0.01 + 0.00 0.06 =+ 0.02 99.98 =+ 0.00
RMDS 31.23 £3.07 24.27 4 485 81.69 +2.80 85.31 +£9.95 92.93 + 116 6.71 £331 5.14 + 173 33.68 + 8.52 +1.87 98.67 4 0.52
13.14
SHE 89.02 £ 1.77 93.44 4 0.90 92.32 +1.26 96.41 4 0.50 51.47 + 055 94.73 4+ 1.29 89.65 +220 97.39 4 1.20 93.73 £+ 0.83 51.69 4+ 3.26
TempScale 34.51 £ 139 38.48 + 69.19 +3.99 82.38 £ 8.95 92.24 + 118 51.38 + 1.06 84.12 + 288 85.84 £ 4.87 87.60 £ 0.74 81.78 £+ 1.76
10.15
ViM 14.39 + 1.71 11.92 + 167  44.85 £304 2297 +1.77 97.41 + 0.36 0.00 =+ 0.00 0.04 + 0.00 0.04 £ 0.02 0.08 + 0.03 99.98 + 0.00

Table 18. Far-OoD on DenseNet-121.



Method FPRY5-ID] FPRY5-OoD. FPR99-ID| FPRY99-OoD| AUROC?T
ASH 38.23 £3.10 36.06 +2.86 67.45 + 341 61.35 + 1.62 91.86 + 0.69
DICE 22.17 +2.63 33.61 £2.68 58.19 £ 5.58 78.94 +17.13 93.86 +0.43
MCDropout 36.95 £+ 5.03 24.31 £ 249 69.81 + 7.15 57.81 + 183 93.62 £ 0.59
Energy 23.63 +3.93 21.46 £ 295 57.49 + 4.99 73.07 £ 10.07 94.73 + 0.49
fDBD 28.06 +5.33 18.78 £ 2.67 64.04 £ 7.54 30.93 £+ 118 95.29 + 077
GEN 2544 +435 18.11 226 60.78 + 4.84 48.69 + 452 95.33 £ 047
GradNorm 80.86 +3.16 90.95 4 0.20 86.80 + 1.43 97.38 £+ 0.98 60.49 +3.86
KL Matching 33.51 £ 5.48 44.48 + 1254 69.93 +6.33 80.01 £ 11.82 91.66 + 1.78
KNN 33.01 £572 19.94 240 84.53 £ 1063 34.01 £4.27 94.56 + 088
Mabhalanobis 45.98 £ 10.52 21.71 £ 426 86.19 £3.22 37.16 + 4.49 92.90 £ 1.71
MLS 23.89 +4.11 21.55 £2.98 59.85 £+ 5.1 73.06 =+ 10.09 94.67 £ 0.50
MSP 35.29 + 4585 18.85 £ 2.01 70.51 £ 546 44.59 + 7.69 9441 £ 050
OpenMax 89.04 +3.50 17.32 £ 130 99.50 =+ 0.08 34.39 +277 90.35 £ 0.69
ReAct 43.56 + 1.07 25.64 £525 71.27 £2.26 48.66 + 534 9273 £ 1.02
Relation 34.00 £ 5.38 24.52 + 499 67.74 £+ 434 38.60 £ 9.34 93.74 £ 142
Residual 76.66 + 3.69 48.07 £ 8.65 90.91 + 0.68 63.22 £ 10.15 82.35 £3.94
RMDS 31.53 £ 140 15.70 £ 134 88.43 £2.08 4521 +673 94.46 +0.39
SHE 90.44 + 1.06 92.16 + 0.90 94.41 4 1.08 96.59 + 1.05 56.55 £ 2.16
TempScale 31.79 £ 433 18.71 £ 246 67.10 £ 6.49 5091 £9.52 94.77 + 047
ViM 23.28 £ 1.96 1421 £ 1.12 69.90 £ 7.58 27.36 + 243 96.05 £ 0.42
Table 19. Near-OoD on DenseNet-121.
Far-OoD(Bubbles & Particles) Far-OoD(General)
Method FPRY5- FPRY5- FPRY9- FPRY9- AUROCYT FPRY5- FPRY5- FPRY9- FPRY9- AUROCT
ID| OoD| ID| OoD] ID| OoD] ID| OoD]
ASH 37.79 £ 204 45.07 £ 7.44 61.07 £ 4.12 67.59 £ 5.11 90.83 £ 111 62.87 +2.37 80.65 +£353 83.22 £3.65 86.61 +0.86 73.54 £ 236
DICE 22.96 +0.34 47.63 + 53.71 £3.38 88.95 £3.78 92.75 £ 092 59.48 £+ 2.61 85.82 +053 80.42 + 055 86.80 + 0.68 66.02 £ 1.18
10.28
MCDropout 36.42 £ 1.68 33.33 £3.8 71.47 £+ 3.09 78.33 £ 1.50 92.31 £ 0.40 47.48 + 164 74.19 + 82.36 £ 2.14 89.87 £3.67 85.27 £ 1.68
11.14
Energy 25.28 £0.79 37.72 + 57.56 £ 251 87.72 £ 6.04 93.16 + 1.02 50.71 + 082 85.49 £ 115 81.47 £ 1713 87.53 £1.20 75.63 +1.23
12.26
fDBD 30.75 £ 241 25.65 4 131 67.00 £ 2.70 51.58 4+ 6.59 94.07 £+ 0.38 18.49 4+ 3.9 14.00 =+ 4.27 56.25 4 0.74 29.81 + 880 96.55 4+ 0.88
GEN 26.12 4 0.27 3441 + 59.61 +3.35 81.71 £+ 947 93.43 + 1.08 48.30 £ 2.55 83.96 + 270 80.80 + 153 87.69 £130  78.75 +3.88
1274
GradNorm 77.83 £829 87.82 £750 83.90 £ 7.09 96.10 £ 2.77 60.63 £ 8.97 97.49 4296 94.99 + 3.8 98.70 £ 1.55 96.21 + 2.69 16.36 + 752
KL Matching 34.04 £076  78.58 +£5.89 7196 £156 9484 £220  89.03 £ 054  41.07 £3.43 69.22 £+ 7.85 74.81 £5.26 84.52 +£597 85.64 £ 1.63
KNN 30.59 + 156 19.92 4057 82.65 +4.62 3475 + 186 94.62 +0.16 9.00 +4.13 7.21 246 46.77 4 848 12.69 +3.82 98.01 4 0.64
Mabhalanobis 2144 £544 11.90 = 145 61.01 £7.79 22.96 +2.72 96.67 +0.57 0.00 =+ 0.00 0.03 £ 0.00 0.00 =+ 0.00 0.04 £ 0.00 99.98 4+ 0.00
MLS 25.79 + 046 37.60 + 57.93 £ 241 87.72 £ 6.04 93.10 + 1.02 49.51 + 0.49 85.50 £ 1.16 80.31 £ 2.64 87.56 £ 1.19 76.06 + 1.16
12.18
MSP 35.00 £ 1.39 26.88 +3.43 71.04 £ 176 75.65 + 2.66 93.00 £ 0.43 45.88 £ 242 74.09 £ 82.00 £ 2.08 87.97 £2.18 85.89 £ 1.78
1223
OpenMax 91.02 £ 092 23.23 +294 99.31 £0.29 58.84 £ 147 88.69 +0.42 55.12 £ 1.32 13.01 £ 097 76.30 +0.78 2842 £ 1.2 93.84 £ 0.08
ReAct 44.50 £+ 7.01 44.74 £+ 6.67 71.52 £ 271 63.79 £ 5.12 90.64 + 1.29 69.07 £ 6.93 66.24 + 93.88 £+ 3.17 80.12 +6.94 78.35 £+ 3.49
11.34
Relation 31.90 + 116 35.62 +£5.60 66.63 +2.71 61.96 4 3.91 9291 +0.64 25.10 +3.23 16.92 +4.53 72.30 +3.77 31.26 + 6.66 95.25 4+ 0.86
Residual 27.66 =+ 8.66 16.28 =+ 4.08 66.49 +9.49 27.87 4589 95.65 + 1.32 0.00 =+ 0.00 0.04 £ 0.01 0.03 + 0.00 0.08 =+ 0.03 99.97 4 0.01
RMDS 30.05 £ 4.82 19.97 £2.17 90.76 =+ 3.49 64.87 + 93.70 £ 1.11 10.47 + 1.00 6.70 £ 0.46 50.49 4583 10.19 £ 0.59 98.07 £ 0.21
20.83
SHE 86.65 =+ 0.66 92.09 £ 1.75 90.40 £ 0.80 95.43 £ 1.07 54.97 + 320 88.98 £ 071 88.92 +2.00 94.49 £ 0.65 92.63 £ 1.74 55.96 + 287
TempScale 31.81 + 056 28.54 +5.50 64.10 + 251 80.46 + 4.47 93.26 + 0.56 45.36 +2.29 78.73 + 831 79.48 +3.02 87.89 + 180 84.52 + 174
ViM 13.43 +0.80 11.15 + 1.60 41.78 + 4.64 23.80 £+ 3.74 97.56 + 0.30 0.01 £ 0.01 0.05 £ 0.01 0.17 +0.08 0.18 + 0.07 99.97 + 0.00

Table 20. Far-OoD on DenseNet-169.



Method FPRY5-ID| FPR95-O0D| FPR99-ID| FPR99-OoD | AUROC?T
ASH 41.03 +1.21 39.30 £ 6.88 70.31 £ 4.63 60.17 £+ 5.14 90.85 £ 0.97
DICE 21.79 + 454 34.73 £ 1001 56.35 4+ 7.85 71.57 £+ 1331 9391 £ 131
MCDropout 35.14 £3.17 24.30 £+ 3.4 71.42 £ 3.60 61.42 £ 11.89 93.66 =+ 0.82
Energy 22.99 + 495 24.46 £ 4.98 57.05 +5.62 65.01 £ 1618 94.72 + 1.02
fDBD 29.95 +4.24 18.18 4 1.43 67.25 + 1.04 32.54 +252 95.36 +0.57
GEN 24.16 +5.43 20.35 £3.40 60.81 4 7.15 55.39 + 1077 95.10 £ 0.85
GradNorm 80.86 £ 6.15 92.17 +3.57 88.20 £372 97.30 £+ 0.78 56.65 + 835
KL Matching 32.31 +4.02 39.27 + 1261 71.18 + 4.00 88.75 +357 91.97 + 134
KNN 33.36 + 6.44 20.34 £ 1.79 86.68 +5.44 37.08 £ 2.67 9445 £ 072
Mabhalanobis 44.58 4+ 11.99 21.09 £ 385 82.60 + 4.99 34.60 +3.99 93.40 + 1.56
MLS 23.60 +5.21 2448 + 490 57.87 4596 65.01 £ 16.16 94.65 + 1.02
MSP 33.48 £3.29 19.93 £ 125 70.45 £ 297 49.03 +13.38 94.37 + 0.68
OpenMax 90.24 £ 1.12 18.63 £ 0.07 99.50 +0.22 35.06 £ 4.04 89.84 £ 0.2
ReAct 46.12 +9.26 34.96 +6.15 79.66 + 1.32 52.05 +6.21 91.52 + 145
Relation 32.55 +£3.24 23.60 4239 68.09 =+ 4.29 38.82 +4.42 94.05 +0.83
Residual 56.93 +9.57 30.05 £ 938 85.08 + 445 42.79 4+ 13.57 90.49 +3.11
RMDS 29.11 + 150 16.51 £ 1.76 91.35 £ 1.05 49.26 + 1315 94.45 £ 047
SHE 90.44 + 1.57 92.45 £+ 2.04 93.62 £ 1.33 96.55 £+ 0.77 56.61 £5.25
TempScale 29.60 =+ 4.38 19.72 £ 177 64.31 +4.82 52.30 £ 1455 94.68 £ 0.78
ViM 23.08 £ 1.57 14.14 4026 64.25 4293 26.46 + 1.67 96.26 =+ 0.01
Table 21. Near-OoD on DenseNet-169.
Far-OoD(Bubbles & Particles) Far-OoD(General)
Method FPRY5- FPRY5- FPRY9- FPRY9- AUROCYT FPRY5- FPRY5- FPRY9- FPRY9- AUROCT
ID| OoD| ID| OoD] ID| OoD] ID| OoD]
ASH 40.61 + 618 36.37 £ 442 77.14 + 60.53 £ 6.30 91.89 £ 1.03 73.21 £ 457 74.00 £ 6.65 94.72 £ 4.00 85.51 £3.03 74.20 £ 246
15.52
DICE 27.72 £+ 421 40.92 + 282 59.71 £ 047 81.04 £421 92.78 £ 0.28 60.47 £ 439 83.24 +222 87.75 £ 261 87.37 £1.24 70.55 £ 1.32
MCDropout 39.43 £+ 245 28.45 +3.56 75.70 £ 0585 70.63 +4.53 92.67 £+ 0.29 50.03 +5.16 63.23 + 86.45 £ 295 86.43 + 656 86.71 £ 3.08
15.03
Energy 31.03 £+ 4.19 32.01 £343 63.81 & 1.02 79.77 £ 343 93.13 £ 0.19 51.86 + 1.9 77.45 £ 126 86.78 £ 1.64 86.92 +3.01 79.24 +3.11
fDBD 29.25 +1.79 18.81 + 1.63 7131 £1.92 37.19 £3.93 95.05 +0.33 16.43 £ 6.01 11.92 +333 56.69 + 26.71 =+ 4.09 96.74 4 1.18
10.33
GEN 29.91 £+ 227 21.79 £ 277 66.82 + 1.59 60.75 +9.73 94.30 £ 0.19 42.86 + 598 65.14 + 81.36 £ 6.17 85.19 £ 5.66 86.05 £ 3.64
15.74
GradNorm 7645 £2.37 82.88 + 321 83.02 £ 1.93 93.44 £ 124 65.39 +2.75 98.65 + 0.83 96.98 £ 1.93 99.41 £ 043 98.15 £ 1.15 20.71 £ 844
KL Matching 36.80 =+ 1.98 66.07 + 72.12 £3.53 91.81 + 038 89.94 + 035 41.88 £ 5.81 60.20 + 73.63 £+ 6.21 80.89 +532 87.57 £3.98
10.19 10.97
KNN 30.22 + 248 17.03 £ 224 79.63 +7.89 31.96 + 421 94.96 =+ 0.60 7.89 +3.94 6.91 £ 261 38.64 + 13.56 +2.93 98.15 + 093
16.73
Mabhalanobis 29.06 +5.25 17.44 4395 68.53 + 8.88 29.96 + 6.45 95.33 £+ 1.03 0.00 =+ 0.00 0.03 + 0.00 0.00 + 0.00 0.03 + 0.00 99.98 + 0.00
MLS 3041 £3.70 31.77 £351 65.64 + 0.65 79.75 + 342 93.13 £+ 0.20 50.02 4 2.81 77.25 + 746 86.05 £3.01 86.92 +3.02 79.69 4 3.26
MSP 37.32 £226 22.16 4 3.08 71.26 +3.53 61.67 + 93.54 +0.39 47.38 +5.07 60.33 + 82.25 £559 84.20 + 656 87.58 £3.19
11.49 16.91
OpenMax 85.71 £ 404 18.67 £ 253 98.93 £ 047 42.04 £ 559 89.69 + 0.77 57.73 £ 3.03 12.97 + 025 83.88 +2.62 2447 £ 1.05 93.62 + 0.42
ReAct 42.99 + 452 30.05 +5.93 68.54 £606  50.47 +9.09 92.55 £+ 1.19 65.53 + 51.74 + 88.30 £ 850 67.46 + 83.77 £6.20
16.12 13.87 11.66
Relation 33.71 £220 25.77 + 267 67.99 +3.46 52.87 £+ 421 93.82 £ 0.48 27.08 +6.18 14.49 £+ 203 7247 £17.55 30.26 + 1.33 95.43 + 092
Residual 37.06 +9.63 24.93 +1739 7745 + 40.10 4 9.91 93.34 +2.14 0.00 =+ 0.00 0.04 + 0.00 0.02 £ 0.01 0.05 £ o0.01 99.98 =+ 0.00
12.03
RMDS 3593 +1.63 16.48 £ 1.80 90.20 +3.89 43.55 + 94.06 £ 0.22 7.57 £472 544 4+ 158 3476 £17.53 829 £ 170 98.61 4047
12.64
SHE 90.08 =+ 1.89 91.45 £ 251 9231 +1.97 96.17 4 1.18 52.93 £+ 130 87.61 £ 145 85.92 +275 92.32 4130 91.95 +1.29 56.96 4 2.74
TempScale 3407 £186 2275 £354  68.46 £ 260 65.32 + 93.77 £035  45.94 +6.00 64.08 + 82.48 £ 545 84.87 £569  86.69 +3.51
10.22 15.83
ViM 13.82 + 118 10.27 + 043 45.59 +232 21.08 £ 147 97.57 £0.12 0.01 +0.01 0.05 £ 0.01 0.14 £ 012 0.16 + 0.10 99.97 £ 0.01

Table 22. Far-OoD on DenseNet-201.



Method FPRY5-ID] FPRY5-OoD. FPR99-ID| FPR99-OoD| AUROC?T
ASH 46.85 + 4.61 37.22 +297 83.83 £11.70 61.45 +227 91.04 + 0.63
DICE 2244 +325 31.02 £7.62 60.69 =+ 5.55 79.16 £+ 11.18 94.05 £+ 0.70
MCDropout 37.44 £ 146 24.41 £523 74.74 + 167 67.04 £ 11.20 93.34 £+ 0.64
Energy 24.50 +3.10 23.58 £ 524 61.63 + 431 75.99 + 1226 94.40 £ 057
fDBD 30.10 £ 1.27 1941 £233 69.99 £ 334 33.28 £ 078 95.11 £ 028
GEN 25.93 + 1.90 18.64 +3.70 64.89 + 4.14 52.49 +9.05 95.07 + 0.48
GradNorm 77.97 + 6.00 87.77 £3.60 85.26 +4.27 96.04 + 1.65 64.17 £ 531
KL Matching 33.68 + 1.44 41.49 +7.04 69.70 + 4.69 84.88 +532 91.89 =+ 1.06
KNN 33.89 + 161 20.59 £ 358 83.60 + 7.9 36.83 +5.83 94.34 + 0.60
Mabhalanobis 64.48 £ 1191 30.02 £5.16 87.27 +3.04 4293 +423 89.47 + 270
MLS 24.62 +236 23.19 £5.05 63.52 + 4.00 75.98 + 12.28 94.34 £ 0.61
MSP 3447 £ o041 2042 +342 69.41 4488 55.71 +6.24 94.11 +0.59
OpenMax 91.26 +223 19.17 £ 2.10 99.68 +0.22 4278 £ 422 89.25 £ 050
ReAct 45.66 + 6.21 26.49 £ 1.77 77.59 £ 523 45.89 +222 92.38 £ 0.80
Relation 3424 £+ 1.19 23.61 £233 67.89 £ 431 36.14 £3.70 94.15 £ 0.64
Residual 70.51 + 6.49 39.59 + 1002 90.97 + 1.97 53.58 + 1093 86.00 =+ 3.88
RMDS 41.67 + 8.60 15.93 226 89.92 +4.07 54.69 + 2225 93.76 +0.18
SHE 90.01 +0.95 90.57 4247 93.59 4 0.57 96.51 + 1.35 5717 £234
TempScale 31.18 & 1.38 19.98 +3.26 66.26 +4.33 60.70 + 9.70 94.42 + 0.62
ViM 2599 £2.12 15.08 £ 0.89 73.08 £ 2.08 29.02 + 4.84 95.87 £ 0.07
Table 23. Near-OoD on DenseNet-201.
Far-OoD(Bubbles & Particles) Far-OoD(General)
Method FPRY5- FPRY5- FPR99- FPRY9- AUROC?T FPRY5- FPRY5- FPRY9- FPR99- AUROC?T
ID| OoD] ID| OoD] ID| OoD] ID| OoD]
ASH 89.39 + 85.11 £ 5.08 95.68 + 6.04 93.68 +3.11 63.32 4+ 853 89.30 + 90.04 £ 7.58 98.10 + 2.69 96.50 + 2.90 45.13 +
14.21 15.12 2291
DICE 35.57 +377 50.73 +5.21 62.76 +3.97 85.02 £ 0.06 90.22 + 1.08 34.80 + 591 54.80 + 65.70 +7.32 79.37 £ 842 89.68 £ 1.94
13.08
MCDropout 46.67 +236  40.68 + 656 73.66 =+ 2.65 75.40 + 571 90.13 £+ 1.23 59.79 + 44.02 + 85.33 £7.95 75.73 £ 86.74 + 451
13.55 12.45 11.49
Energy 36.51 +3.35 4223 +17.83 66.57 +0.28 85.36 +0.72 91.45 + 1.06 4343 + 45.69 + 751 78.62 + 7.61 78.82 +£7.12 90.11 +2.19
16.27
fDBD 36.64 +2.87 3295 £581 72.82 £+ 155 67.94 + 92.26 + 1.17 46.48 + 29.89 + 83.05 £ 840 49.48 + 88.61 £5.17
10.20 16.85 10.52 16.42
GEN 37.19 £259 3220 +6.54 67.05 £+ 1.57 72.50 4+ 6.71 9241 + 111 48.29 + 37.56 + 84.11 +7.89 71.34 + 89.77 £330
16.24 10.64 11.70
GradNorm 97.67 +£257 91.15 + 166 99.30 + 0.80 96.94 4 042 47.79 4+ 4.95 99.49 4073 97.79 + 228 99.98 + 0.02 99.71 +0.32 25.62 +
19.66
KL Matching 40.15 + 2.60 82.52 £ 477 73.59 £+ 137 95.79 + 164 87.69 + 1.4 4545 + 77.86 + 72.10 + 6.89 89.26 +£8.19 81.66 £ 9.5
13.65 16.31
KNN 3224 +527 21.75 4+ 3.67 77.05 £ 5.86 49.24 4781 94.07 £ 0.97 34.51 + 25.10 + 62.61 + 39.44 + 92.04 £+ 517
19.09 13.99 16.49 17.13
Mahalanobis 29.03 £ 385 21.84 +6.86 64.32 4 5.08 38.77 + 94.73 + 124 0.00 + 0.00 0.08 + 0.06 0.03 £ 0.03 0.13 £ 0.10 99.97 + 0.03
10.29
MLS 36.59 +£329  41.39 847 66.48 + 1.96 85.36 +0.72 91.52 + 1.08 44.39 + 44.99 + 775 79.24 + 78.64 +7.13 90.10 £ 227
16.56 10.17
MSP 43.57 £ 252 31.18 £5.43 72.05 £ 1.33 68.47 £ 9.48 91.90 + 1.08 56.69 + 35.60 + 8491 +6.65 68.62 + 89.03 £3.69
13.93 11.83 13.22
ODIN 35.48 + 278 3375 +630 6743 £o044  T71.63 +2.11 92.72 + 071 15.53 £+ 956 13.44 £ 677 3553 + 40.99 + 96.78 + 1.48
14.63 21.58
OpenMax 88.74 + 118 28.67 +5.01 99.00 £ 0.16 59.13 £9.77 86.94 + 0.91 82.50 £ 5.63 16.33 £+ 1.63 96.93 + 093 24.09 + 4.69 90.23 + 111
RankFeat 92.12 +4.17 95.61 4+ 1.37 96.99 +2.89 99.00 =+ 031 50.82 +3.32 81.00 + 90.94 +5.37 88.03 + 94.54 +5.18 47.10 +
12,90 10.85 10.55
ReAct 70.25 + 70.00 + 89.22 + 88.29 +9.09 78.06 =+ 6.50 81.53 + 67.33 + 94.86 =+ 6.85 83.54 + 66.26 +
15.60 1049 11.52 21.59 21.87 16.13 16.62
Relation 41.13 4247 56.19 4 4.15 69.75 + 1.89 66.45 4 1.21 90.19 +0.96 54.13 + 33.67 +2.73 82.45 +38.18 47.30 +8.18 89.03 £ 281
12,53
Residual 37.82 £ 191 27.75 +17.25 7424 £710  43.96 £940  93.02 +1.29 0.00 + 0.00 0.08 + 0.02 0.07 + 0.06 0.16 + 0.07 99.97 + 001
RMDS 47.18 £ 529 23.07 £ 282 90.98 £ 0.52 54.26 + 92.55 + 0.1 7.66 £3.03 6.04 + 1.25 20.46 + 244 11.80 + 1.63 98.75 £ 034
11.94
SHE 90.21 + 1.02 89.56 + 1.22 9320 £099  94.69 +o0.18 52.08 + 1.39 87.88 £ 955 79.55 £5.23 91.55 £7.13 88.20 £ 071 52.67 +
11.56
TempScale 39.90 + 2.66 31.04 £6.19 68.63 + 1.32 70.99 +7.37 92.19 £+ 112 51.98 + 35.46 + 82.56 £ 8.24 69.11 + 89.77 £ 345
15.60 12.08 13.15
ViM 15.59 + 1.62 12.11 + 092 53.09 =+ 6.46 24.06 +2.52 97.13 +0.29 0.00 =+ 0.00 0.04 £ o0.01 0.03 £ 0.01 0.09 =+ 0.03 99.98 + 0.01

Table 24. Far-OoD on SE-ResNeXt-50.



Method FPRY5-ID| FPR95-OoD ] FPRY99-ID| FPR99-OoD| AUROC?T
ASH 90.91 + 12.00 73.13 +4.03 98.28 £+ 237 88.15 +0.98 67.02 +8.17
DICE 27.94 +333 35.80 £275 59.41 4487 73.66 =+ 4.89 93.19 +0.56
MCDropout 43.79 + 220 26.51 £+ 175 71.21 + 4.00 56.46 + 3.08 92.48 £ 051
Energy 28.00 + 1.77 23.00 =+ 3.00 63.52 4 2.60 63.99 + 434 94.35 + 035
fDBD 30.48 + 1.27 18.95 £+ 1.52 69.87 £ 3.11 30.68 + 1.34 95.02 £ 0.24
GEN 29.57 £ 294 18.20 + 1.82 63.61 +3.79 35.74 £+ 0.90 95.15 £ 0.40
GradNorm 99.30 £ 0.99 92.26 4 1.21 99.94 4 0.08 97.68 + 0.82 49.21 +4.73
KL Matching 36.60 £ 2.12 43.95 + 1145 70.63 + 0.50 86.16 + 427 91.24 + 1.41
KNN 33.04 £2.12 19.57 £ 097 82.40 £5.01 33.32 £ 155 94.57 4033
Mabhalanobis 67.40 £ 5.87 36.08 £ 1223 87.33 £2.01 49.56 + 10.85 86.54 £ 4.67
MLS 28.47 +2.18 22.90 +326 63.29 =+ 4.06 62.32 £+ 4.10 94.33 £+ 038
MSP 40.24 4 2.00 19.85 £2.01 69.41 + 1.06 37.43 +039 94.01 £ 0.40
ODIN 32.60 & 1.04 21.96 £+ 222 72.12 +3.97 61.20 +3.22 94.07 £ 035
OpenMax 92.19 £ 0.64 19.90 =+ 1.00 99.53 +0.08 32.14 £ 283 88.13 +0.63
RankFeat 95.83 £ 0.68 92.79 £+ 283 99.16 £ 0.39 97.80 + 0.88 46.47 + 584
ReAct 69.58 £+ 17.92 49.00 + 12.14 92.74 4+ 7.66 67.40 £ 1146 83.71 £5.65
Relation 39.60 + 1.79 28.09 £ 1.50 68.18 4243 52.31 + 862 92.83 £ 0.61
Residual 76.52 +3.68 44.66 + 13.05 90.73 + 075 56.32 + 10.89 82.53 £ 479
RMDS 58.16 £ 4.46 18.58 £ 1.07 90.18 £ 1.18 36.25 +5.71 92.70 + 0.50
SHE 93.50 + 1.67 89.99 +0.65 96.62 + 1.46 97.00 + 0.54 54.02 £ 1.06
TempScale 35.05 £ 272 19.49 +2.14 65.68 + 1.53 39.29 + 086 94.47 £ 039
ViM 38.20 =+ 4.60 17.43 4+ 0.07 83.01 £097 27.64 £ 1.83 9445 £+ 041
Table 25. Near-OoD on SE-ResNeXt-50.
Far-OoD(Bubbles & Particles) Far-OoD(General)
Method FPRY5- FPRY5- FPRY9- FPRY9- AUROCT FPRY5- FPRY5- FPRY9- FPRY9- AUROC?T
ID] OoD] ID] OoD] ID) OoD/ ID| OoD/]
ASH 93.84 + 1.87 94.74 4 3.61 97.94 + 101 98.85 4 0.81 51.22 +5.38 99.64 4 0.25 72.79 +3.88 99.98 4+ 0.02 84.06 + 152 58.53 4 1.05
DICE 68.72 + 4.69 54.40 + 4.94 90.06 =+ 2.02 71.99 +5.59 82.19 £ 2.01 84.53 + 4495 + 97.22 +292 55.78 + 76.49 +
10.98 11.82 10.57 11.28
MCDropout 76.52 £096  56.86 £428  93.14 £ 019  78.66 £ 259 80.53 £142 7029 £815 4330 £560  90.39 +416  60.85 +5.65 84.63 +297
Energy 57.44 +5.19 4273 + 494 87.94 + 1.48 64.10 + 4.68 87.53 + 1.74 36.48 +3.05 18.22 + 1.87 83.46 £ 9.45 30.12 +3.04 94.05 +0.52
fDBD 49.53 425 3341 +425 82.01 + 161 53.63 £+ 5.05 90.63 + 1.27 31.38 + 14.50 +3.55 76.34 +7.43 24.81 + 4.01 95.06 + 1.81
12,99
GEN 57.13 £574 42.72 4550 86.65 +2.42 67.65 + 6.58 87.79 £ 1.72 35.81 +£939 19.71 £ 192 77.06 + 33.23 265 94.10 4 1.24
13.44
GradNorm 66.89 +3.78 71.40 4423 88.15 £ 1.60 90.22 4339 79.57 £+ 1.93 32.88 £6.05 29.79 +17.30 68.84 4 7.49 55.30 + 92.79 4+ 142
11.48
KL Matching 60.27 £ 1.19 73.84 + 83.18 +2.04 96.31 +2.63 84.12 £ 124 48.57 + 38.54 + 76.47 + 7.69 67.50 + 8.16 89.27 £ 552
10.21 14.96 21.89
KNN 5943 + 115 61.92 + 030 83.97 + 1.98 82.23 + 142 84.24 +0.24 38.59 +9.12 21.93 + 119 65.83 +8.54 34.08 + 3.41 93.54 + 118
Mabhalanobis 88.43 £3.44 89.47 £ 2.8 96.95 £ 1.90 97.52 4 044 62.67 £ 4.17 82.73 £9.98 88.60 + 6.95 93.53 +4.08 96.93 £ 1.86 55.04 +
16.29
MLS 56.81 +5.11 42.44 £ 488 8691 £ 144 6424 +471 87.72 £ 1.67 35.54 £5.17 18.09 £ 2.19 81.10 £9.33 30.21 £324 9419 + 079
MSP 70.20 + 1.15 47.81 + 4.8 90.52 + 1.88 71.12 +3.77 84.63 + 1.02 59.46 + 31.27 +578 84.19 + 45.40 + 6.04 89.23 £3.95
16.38 10.62
OpenMax 52.73 £ 033 54.19 232 85.15 + 247 72.12 £ 2386 86.63 £ 0.64 5245 + 31.92 + 85.81 + 4371 + 86.96 £ 6.93
2336 15.86 12.44 15.47
ReAct 64.67 £ 1.41 53.70 +6.16 89.47 + 043 76.16 4542 84.72 £ 1.02 59.31 + 27.61 +6.91 87.99 +9.16 43.45 + 4.06 88.75 £2.99
16.85
Relation 61.44 + 145 64.57 4 3.55 86.73 £ 1.22 87.34 +£3386 85.08 + 0.81 47.00 + 25.08 + 4.51 77.03 + 38.30 +0.74 92.02 4 3.55
2047 14.03
Residual 85.27 £2.19 71.79 + 6.06 96.31 £ 0.71 87.10 £ 334 71.81 £3.14 40.46 + 21.15 £ 9.5 78.03 + 32.88 + 90.91 +3.62
18.78 11.89 10.05
RMDS 95.57 £ 077 92.47 £ 1.96 99.50 £ 0.25 98.13 £ 0.59 54.24 £357 96.63 + 1.73 97.49 £ 1.64 99.08 £ 0.56 99.45 +0.32 34.51 £8.99
SHE 79.53 £309  72.57 + 665 93.28 £ 1.18 83.48 £ 441 72.04 £ 1.60 49.60 + 51.64 £482  75.52 £ 861 64.27 + 274 85.21 £245
16.06
TempScale 64.88 + 1.83 46.85 + 438 89.83 £ 1.79 70.26 + 418 85.63 + 1.12 52.58 + 28.82 +5.87 82.42 + 42.82 +593 90.53 + 391
18.72 12.09
ViM 71.98 +3.15 53.66 =+ 4.57 93.46 + 1.54 73.74 £+ 248 83.12 +2.07 24.35 + 11.10 + 426 65.25 + 18.43 + 4.90 95.59 4+ 2.18
14.02 23.53

Table 26. Far-OoD on ViT.



Method FPRY5-ID| FPR95-OoD| FPRY99-ID| FPR99-OoD| AUROC?T
ASH 95.63 + 1.54 94.36 4+ 1.32 98.51 4 0.91 98.84 +0.38 5241 + 266
DICE 79.40 £ 4.97 72.98 4 1.25 95.72 4 0.68 83.75 £ 244 74.35 + 285
MCDropout 77.16 £ 086 61.11 £ 632 93.30 +0.29 81.73 £ 1733 79.78 £ 0.49
Energy 63.40 =+ 4.01 52.34 £ 8.65 91.81 + 145 7217 £ 1020 85.81 4 0.98
fDBD 53.15 £+ 1.90 56.78 + 16.50 86.77 £ 072 77.89 £ 1594 87.39 £ 1.77
GEN 58.71 +£2.94 50.24 4+ 10.76 88.40 + 1.65 70.22 4+ 12.19 87.00 £ 0.92
GradNorm 67.72 +3.63 63.24 4275 90.33 4244 85.43 +1.28 81.05 £ 1.96
KL Matching 63.93 +2.01 65.25 +7.04 85.96 + 085 79.38 +5.46 83.71 £+ 1.11
KNN 62.67 £0.72 35.83 £ 071 88.61 +0.46 52.44 £ 281 88.25 +0.22
Mabhalanobis 85.26 +3.77 88.94 + 486 96.10 + 1.47 97.05 £ 1.72 63.36 +5.76
MLS 62.38 +3.81 52.15 + 867 90.47 4+ 1.29 72.29 4+ 10.14 86.10 £ 0.94
MSP 70.51 £ 161 5244 £+ 747 90.24 4 1.83 72.76 £ 9.99 83.92 + 0.6
OpenMax 51.92 £ 360 72.13 £ 825 81.09 + 534 91.22 £ 1735 83.41 £ 156
ReAct 70.75 £ 597 59.83 £ 11.37 92.16 £ 1.89 76.60 £ 1055 82.20 £3.34
Relation 60.40 +2.37 36.66 +2.40 86.86 +0.08 46.93 + 358 88.67 £ 0.53
Residual 80.07 £3.03 60.62 4 0.91 95.05 4+ 1.34 77.03 £239 78.08 4 0.29
RMDS 96.10 + 0.58 93.73 4 1.46 99.48 4033 98.62 +0.77 52.03 £+ 136
SHE 80.57 £ 2.05 66.99 +3.19 93.47 + 147 76.30 & 2.54 73.06 £ 1.73
TempScale 65.82 + 1.32 52.73 £ 865 89.92 +1.73 72.49 + 1069 84.95 + 0.90
ViM 67.63 + 1.54 39.23 £ o084 93.15 + 0.68 54.53 + 1.06 86.82 +0.34

Table 27. Near-OoD on ViT.



