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TO DO List

> Last week

“Deep Multimodal Fusion by Channel Exchanging” paper review

“Scene Text Recognition” survey

=> Multimodal datasets search
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> This week

Fine-Grained Image Classification

Caltech-UCSD Bird-200-2011 Dataset
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Fine-Grained Image Classification

Image Classification and Fine-grained Image Classification

* General image classification usually distinguishes an other objects that are visually very different.
ex) car, dog, and hat

* Fine-grained classification processes visually similar objects
ex) species of birds, flowers, or animals; models of vehicles.

Fine-grained
Image
Classification

Image

Classification

affenpinscher d)'ngo bulldog |
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Fine-Grained Image Classification

Fine-Grained Image Classification on Multimodal dataset

> The Caltech-UCSD Birds-200-2011 Dataset (CUB-200-2011 Dataset)
- Bird species classification

- Multimodal (Image, Binary Attributes) Acadian Flycatcher Cape Glossy Starling
- L B
- Dataset Specification TN ! RN
= Images: 11,788 American Crow Cape May Warbler
. ’ - _ = = _ ’
= Bird species: 200 \) B- - a H o

" Bird attributes: 28 American Goldfinch Cardinal

=  Part Locations: 15 l - v . ! - u - u
American Pipit Carolina Wren

American Redstart Caspian Tern

- : . - m B .
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Fine-Grained Image Classification on CUB-200-2011 Dataset

Collected Parts and Attributes

» The 15 part location labels collected for each image.

» The 28 attribute-groupings that were collected for each image.

Beak HasBillShape, Back HasBackColor, Breast HasBreastPattern,
HasBillColor, HasBackPattern HasBreastColor
HasBillLength
Belly HasBellyPattern, Fore- HasForehead Bird (all HasSize, HasShape
HasBellyColor head Color parts)
(Right Wing (Right Eye
not visible) not visible) Throat HasThroatColor Nape HasNapeColor Head HasHeadPattern
Crown HasCrownColor Eye HasEyeColor Leg HasLegColor
..> Tail HasUpperTailColor, Wing HasWingPattern, Body HasUnderpartsColor,
ot HasUnderTailColor, Has WingColor, HasUpperPartsColor,
. -- HasTailPattern, HasWingShape HasPrimaryColor
HasTailShape
(a) Collected Parts (b) Attribute Part Associations
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Fine-Grained Image Classification on CUB-200-2011 Dataset

State-of-the-art Algorithms

Journal/Conference Name Accuracy

Context-aware Attentional Pooling (CAP) for Fine-grained Visual

Classification arXiv preprint arXiv:2101.06635 (2021). 2021 91.8
TransFG: A Transformer Architecture for Fine-grained Recognition  arXiv preprint arXiv:2103.07976 (2021). 2021 91.7
Feature'Fus'lon Vision Transformer for Fine-Grained Visual arXiv preprint arXiv:2107.02341 (2021). 2021 916
Categorization

Domain Adaptive Transfer Learning on Visual Attention Aware International Symposium 2020 91.2
Data Augmentation for Fine-grained Visual Categorization on Visual Computing. Springer )
Counterfactual Attention Learning for Fine-Grained Visual Proceedings of the IEEE/CVF International 2021 90.6
Categorization and Re-identification Conference on Computer Vision. 2021. |
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v H|=: Attention LSTME X &2 F7} 0 5 A[ A
URL: https://github.com/cauMLlab/AttentionLSTM_timeseries_prediction
v X =: Transformer2 M-t F7} 0| & A|AH

URL: https://github.com/cauMLlab/Transformer_timeseries_prediction
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- Al O|O|E{ 86H snuh_0794 (1) ~ snuh_0889 (18) =4I 2t=

|&| snuh_0828 (8) tif
|| snuh_0828 (8)_inline tif

- OIO|H 7. 1HO| 2tX} & &2 outline, inline, polyp % snuh_0828 (8)_outline.tif
|&| snuh_0828 (8)_polyp tif
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| snuh_0829 (1)_inlinetif
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S2hE 22 0|0 E: 5578 (5777) snuh_0829 (2) ~ snuh_0889 (18) 2 snuh_0829 (1)_polypif
|| snuh_0829 (2)_i.TIF
) _|I__ I-EI_I _EI% EIIOIE'I .9.%;' ER |& snuh_0829 (2)_o.TIF

[ snuh_0829 (2)_p.TIF
[ snuh_0829 (3)_iTIF
[ snuh_0829 (3)_o.TIF
& snuh_0829 (3)_p.TIF
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> H|O|E| /g

[A=CH G| O| &)

- 17782| SHX}F H|O| & (7| & O|0[H) + 31FH 2| 4l O O] H
« Neoplastic: 100& + 8%

* Non-neoplastic: 7798 +23Y

> Train & Test Set

[MZCH HlO|H]

- 2,838% 2| O|O|E{ Al (7| O|O| E) + 289% H|O|H
e Train Set: 1662 (2,487%)

« TestSet: 423 (690%)

> Input Image
Outline, Inline, Polyp, & ‘& H+Polyp O|O| X|

> EI:-II ?.L‘l

o UMM AIESHREZ S E8F A0 IHA ™ot 2 E
« MOl =Y &X[Z Sil2517| 2Tt Focal loss function &
- AMZ2C{ G[O|HZ 0| &%t 7t=5| O|O| B Transfer Learning
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St 8F B0 _Top3, Tops Ad 2t 20

Table . Metrics with 95% confidence interval of five Images (¥/A indicates that the corresponding method is significantly worse/better than Top-3 vote method
based on paired t-test at 5% significance level).

7|E Mt HiolE Aot MECH Ho|E{**w
Vote Metrics 95% ClI 95% ClI

Mean p-value Mean p-value

Lower Upper Lower Upper

AUC 0.905 0.889 0.922 0.778 0.738 0.819

Accuracy 0.832 0.807 0.858 0.582 0.559 0.606

o Sensitivity 0.822 0.785 0.858 0.920 0.844 0.996

Specificity 0.846 0.782 0.909 0.160 0.060 0.261
AUC 0.907 0.892 0.922 0.903 0.773 0.730 0.816 0.883
Accuracy 0.834 0.810 0.859 0.926 0.576 0.553 0.599 0.755
o Sensitivity 0.837 0.799 0.875 0.640 0.908 0.828 0.988 0.859
Specificity 0.831 0.770 0.892 0.787 0.160 0.059 0.262 0.994

AUC, area under the curve; Cl, confidence interval.
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