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Background & Motivation e ————————
> Backgroun d . concept-based reco:gnition i
[0 Black-box models are with i:y;:: great egret

limited interpretability

[0 Concept-based methods
explain predictions via
understandable concepts,
but lack spatial grounding

» Motivation
[0 Adding a concept locator
links what and where
[0 provide both semantic and
localization explanations
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» Modified concept-based framework: preserve spatial information for localization Flexible to various
backbone types

[0 Extract feature map instead of feature vector, generate concept activation map
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» Concept locator: constrain concept activation in concentrated spatial regions by applying masks

O Find activation peaks and build Gaussian masks, apply and learn via alignment loss L., ., = E[Lysg(C;, @;)]
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» Recognition Performance » Visualization : ! .

0 Loc-CBM outperforms SOTAs on multiple datasets O activation maps are e

Albatross

Method CIF-10 CIF-100 CUB/18 IN-1k Places Method CUB/50 much cleaner and more [ . .

Vanilla ResNet 93.7 74.0 76.7 76.4 53.4 Vanilla ResNet 84.5 . B 2
recise than before i

LFCBM [ICLR’23] 36.4 65.1 74.3 67.5 49.0 ProtoPNet [NeurlPs'19] | 79.4 P _ ¢ i il
LaBo [CVPR'23] 879 69.1 718 689 N/A ProtoTree [CVPR'21] 82.2 O localizes meaningful . ﬂ
Res-CBM [CVPR'24] 88.0 67.9 62.4 N/A N/A ProtoPool [Eccv’22] 85.5 concepts across datasets ; breast pattern
DN-CBM [EcCcV’24] 87.6 67.5 N/A 72.9 53.5 PIP-Net [CVPR’23] 82.0 f
VLG-CBM [NeurIPS’24] 88.6 66.5 75.8 62.7 N/A SPANet [WACV’24] 81.7 CUB = . . - = Sa . . .
Loc-CBM (ours) 929 730 761 736 542  Loc-CBM (ours) 85.1 | £\
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» Localization Performance bos
D e ImageNet 4 ‘““ @
Loc-CBM localizes concepts more accurately
surrounding life jackets waveform screw-on lid colored glaze  decorative
Localization Metric Base CBM Loc-CBM canoe  ater (0.8543)  (0.7840) (0.7805) (0.7762) (0.6274) embossing
(0.6195)
Keypoint Alighment Error {, 6.892 0.959 : - -
Concept Activation L1-norm <, 3.902 2.604 b Rlaees Nl 8 *ﬁ e
User SatiSfaCtion /I\ 0153 0.317 rocky outcrops rocky shore low-lying clouds royal banners ornate facades smokestacks
User Study Interface volcano (0.7116) (0.5623) (0.5436) palace (0.5004) (0.3861) (0.3678)
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