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Introduction Experiments
. e s + Datasets
° Coarse-to-flne CIaSSIfIcatlon Datasets ##Coarse | #Fine | #Train #Val
CompCars [5] 5 431 16016 14939
) ) StanfordCars [4] 49 196 8144 8041
« Hierarchical label tree CUBbirds [25] 70 200 5994 | 5794
Aircrafts [26] 70 100 6667 3333
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« Effect of loss weight
* Two-Branch Network

" T [1:1]83:2[7:3]4:1]9:1]
Feature Extractor Fine Classifier | Accuracy(%) | 833 | 84.6 | 848 | 840 | 820 |
CNet E-Net ® Prediction_Fine
* Ablation Analysis
H
;é 5 E o P— Traditional Backbone Method TB | GCE | CompCars | StanfordCars | Birds | Aircrafts
N 5 § s = Cross-Entropy Loss Cross-Entropy Loss CBP [19] - - #94.0 *90.8 84.0 =874
7 2 Ours w/o GCE v 94.3 91.3 84.3 88.2
H D Ours w/o TB v 94.7 916 84.5 88.9
i VGG16 Ours(CBP) v | v 95.2 919 848 | 893
Image ! SQRT-COV 24T | — | — %963 925 872 | 900
® ! Ours wlo GCE | v 96.7 99 §74 | 906
Ours wio TB v 96.8 92.9 87.5 90.8
Gaarsa i — g m— Ours(SQRT-COV) | v | v 97.0 93.2 87.8 | 911
ISQRTCOV 4] | — | — +96.9 928 881 90.0
ResNewso | Ours wo GCE v 973 935 88.5 90.5
. . : Ours w/o TB v 974 93.7 88.3 91.2
* Generalized Cross-Entropy Loss Function OursGSQRT-COV) | v | v 97.8 943 889 | 917
n C
+ Comparison with Semantic Methods
Loss = — E E ayic log(aic) P
ol =1 Backbone Method S-Cars | Birds
BGL [7] 860 | 759
Illustration VGG16 Ours(CBP) 919 | 848
Ours(SQRT-COV) | 932 | 878
CLC [6] = 793
groundtruth label tree ResNets0 HSE [8] = 88.1
Ours(iSQRT-COV) | 943 | 889

‘ + Comparison with State-of-the-Art Methods
€
Backbone Method CompCars | StanfordCars | Birds | Aircrafts
FCAN [2] 89.1 82.0

- LRBP [18] = 90.9 842 | 873
prediction KP [20] — 924 86.2 86.9
{BCNN [17] - 920 858 | 885
. . G2DeNet [22] - 92.5 87.1 89.0
if .Or E‘ =. then no penalize (a=1) HIHCA [21] B 017 853 | 883
) VGGl6 MoNet [23] - 908 857 | 881

else o.—. ED t. then penalize (a=b>1) SWP [11] 953 907 - —
BCNN [3] 93,0 %06 840 | 869
CBP [19] 040 90,8 840 | +874
iSQRT-COV [24] 963 872 | 900
. . Ours(CBP) 052 S48 | 893
Implicit meaning Ours(SQRT-COV) | 970 878 | 911
RACNN [12] = 853 | 882
VGaR MACNN [31] - 865 | 899

SWP [T1] 975 = =
e o NTS [10] - 875 | o014

MAMC [9] - 86.5 -
ResNets0 DFL [32] - 874 | 917
KP [20] . 847 | 857
iSQRT-COV [24] 96,9 881 | 900
... M OursGSQRI-COV) | 978 889 | 917




