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https://www.inaturalist.org/
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A o D e
Two-spotted ladybug Seven-spotted ladybug
Adalia bipunctata Coccinella septempunctata
Figure 1. Two visually similar species from the iNat2017 dataset.
Through close inspection, we can see that the ladybug on the left
has two spots while the one on the right has seven.
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Dataset Name # Train | # Classes | Imbalance =) |\]aximum / Minimum
Flowers 102 [ 7] 1,020 102 1.00

Aircraft [ 2] 3,334 100 1.03

Oxford Pets [ Y] 3,680 37 1.08

DogSnap [ 7] 4,776 133 2.85

CUB 200-2011 [+2] 5,994 200 1.03

Stanford Cars [ V] 8,144 196 2.83

Stanford Dogs [ 16] 12,000 120 1.00

Urban Trees [+ 3] 14,572 [ 8 1.51

NABirds [10] 23,929 555 15.00

LeafSnap™ [ 20] 30,866 185 8.00

CompCars™ [15] 136,727 1.716 10.15

VegFru™ [ 10] 160,731 202 8.00

Census Cars | /] 512,765 2.675 10.00

ILSVRC2012 [ ] 1.281.167 1.000 .78 mee) 4% error
iNat2017 579,184 5.089 435.44

Table 1. Summary of popular general and fine-grained computer
vision classification datasets. ‘Imbalance’ represents the number
of 1images 1n the largest class divided by the number of images 1n
the smallest. While susceptible to outliers, it gives an indication
of the imbalance found in many common datasets. *Total number
of train, validation, and test images.
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Super-Class Class Train Val | BBoxes
£ | Plantae 2,101 | 158.407 | 38.206 _
“#| Insecta 1,021 | 100,479 | 18,076 | 125,679
%W | Aves 0964 | 214,295 | 21,226 | 311,669
#£ | Reptilia 280 | 35201 | 5,680 | 42351
& | Mammalia 186 20333 3.490 35,222
® | Fungi 121 5.826 | 1,780 -
“€ | Amphibia 115 | 15318 | 2,385 | 18,281
9 | Mollusca 93 7,536 | 1,841 10,821
# | Animalia 77 5228 | 1,362 8,536
# | Arachnida 56 4873 | 1,086 5.826
W | Actinopterygii 53 1,982 637 3,382
A& | Chromista 9 398 144 .
# | Protozoa 4 308 73 -

Total 5,089 | 579,184 | 95,986 | 561,767

Table 2. Number of images, classes, and bounding boxes in
iNat2017 broken down by super-class. ‘Animalia’ 1s a catch-all
category that contains species that do not fit in the other super-
classes. Bounding boxes were collected for nine of the super-
classes. In addition, the public and private test sets contain 90,427
and 92,280 images, respectively.
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Figure 2. Distribution of training images per species. 1Nat2017
contains a large imbalance between classes, where the top 1%
most populated classes contain over 16% of training images.
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Validation Public Test Private Test
Topl | Topd | Topl | Top5S | Topl | Topd
IncResNetV2 SE 67.3 87.5 68.5 88.2 67.7 87.9

IncResNetV?2 67.1 87.5 | 683 88.0 | 67.8 87.8
IncV3 SE 65.0 | 859 | 663 86.7 65.2 86.3
IncV3 64.2 83.2 | 655 86.1 64.8 83.7

ResNet152 drp 62.6 84.5 64.2 85.5 63.1 85.1
ResNet101 drp 60.9 83.1 62.4 84.1 61.4 83.6

ResNet152 39.0 | 80.5 60.6 | 81.7 59.7 81.3
ResNet101 584 | 80.0 | 599 81.2 | 59.1 80.9
MobileNet V1 329 | 754 | 544 | 7638 53.7 76.3

Table 3. Classification results for various CNNs trained on only the
training set, using a single center crop at test time. Unlike some
current datasets where performance 1s near saturation, iNat2017
still poses a challenge for state-of-the-art classifiers.
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Super-Class Avg Train Public Test
Topl | Topd
Plantae 75.4 69.5 87.1
Insecta 08.4 77.1 0934
Aves 2223 67.3 88.0
Reptilia 121.8 45.9 80.9
Mammalia 157.7 61.4 83.1
Fungi 48.1 740 | 923
Amphibia 67.9 51.2 81.0
Mollusca 81.0 72.4 90.9
Animalia 67.9 73.8 91.1
Arachnida 87.0 71.5 88.8
Actinopterygii 37.4 70.8 86.3
Chromista 44.2 73.8 02.4
Protozoa 717.0 89.2 96.0

Table 4. Super-class level accuracy (computed by averaging across
all species within each super-class) for the best performing model
Inception ResNetV2 SE [1”]. “Avg Train” indicates the average
number of training images per class for each super-class. We ob-
serve a large difference in performance across the different super-
classes.
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Figure 3. Sample bounding box annotations. Annotators were
asked to annotate up to 10 instances of a super-class, as opposed
to the fine-grained class, in each image.
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Figure 4. The distribution of relative bounding box sizes (calcu-

lated by V Wehox X Rbbox / \/ Wimg X himg) 1n the training set, per
super-class. Most objects are relatively small or medium sized.
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Figure 7. Sample detection results for the 2,854-class model that was evaluated across all validation images. Green boxes represent correct
species level detections, while reds are mistakes. The bottom row depicts some failure cases. We see that small objects pose a challenge [£l=
for classification, even when localized well. nce in Medicine
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Figure 6. Precision-Recall curve with 0.5 [oU for each super-class,

where the Area-Under-Curve (AUC) corresponds to AP?? in Ta-

= ble 5. Super-class performance is calculated by averaging across
""""""" — . all fine-grained classes. We can see that building a detector that
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AP | AP°Y | AP™ | AR! | AR!0
Insecta 49.4 67.7 59.3 64.5 64.9
Aves 49.5 67.0 59.1 63.3 63.6
Reptilia 21.3 31.5 24.9 44.0 44.8
Mammalia 33.3 48.6 390.1 49 8 50.6
Amphibia 28.7 40.2 35.0 52.0 52.3
Mollusca 34.8 50.0 41.6 52.0 53.0
Animalia 35.6 55.7 40.8 48.3 50.5
Arachnida 43.9 66.4 49.6 57.3 58.6
Actinopterygii | 35.0 52.1 41.6 | 49.1 49.6
Overall 43.5 60.2 51.8 59.3 59.8

Table 5. Super-class-level Average Precision (AP) and Average
Recall (AR) for object detection, where AP, AP?° and AP™ de-
notes AP@[IoU=.50:.05:.95], AP@[loU=.50] and AP@[IoU=.75]
respectively; AR' and AR'” denotes AR given 1 detection and 10

EEee———— (e tectioNS per imﬂge, T

Center for Artificial Intelligence in Medicine

Chang Gung Memorial Hospital



https://paperswithcode.com/paper/the-inaturalist-species-classification-and

Code / Edit Tasks 7 Edit
© tensorflow/models * 54,245 F TensorFlow IMAGE CLASSIFICATION
Evaluation results from the paper / Edit
SOTA for Image Classification on iNaturalist | Get a GitHub badge
Task Dataset Model Metric name Metric value Global rank Compare

Image Classification INaturalist IncResNetVv2 SE Top 1 Accuracy 67.3% #1

Image Classification INaturalist IncResNetVa SE Top 5 Accuracy 87.5% #1
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https://paperswithcode.com/paper/the-inaturalist-species-classification-and
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Thanks for listening
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