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Model Architecture

e DistMult as backbone KG embedding model.
* ResNet-50 pre-trained on ImageNet as image encoder.

e MLP for numerical metadata such as location and time.
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Problem Setup

® Species recognition for camera trap images amidst dis-
tribution shifts.

 The training and test sets comprise images obtained
from disjoint camera traps, enabling the evaluation of
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Multimodal KG

* The base KG consists of camera trap images linked with
their species labels from the training set.
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Figure 1: Each color square shows the distance between the corre-
sponding validation cluster centroid on x-axis and the training clus-
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 The taxonomy edges connect distinct species to higher-
order taxa.

 The location edges connect species images to the GPS
coordinates of their source cameras.

* The temporal edges connect species images to the times-
tamp of image capture.
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e (Categorical attributes such as species ID and taxon ID:

L(Z,instance of,s) =

time

4

[ 2012-01-02 21:52:56 ]

Experiments

location

AN

[ (-0.586389, 36.817223) ]

~N
—— e o o o ——— ——— —— — — — — — — — — — — — — — — — — e e s e

visual

[ Eudorcas ]

categorical

location

categorical

instance_of

{ (-0.586389, 36.817223) }

numerical

Multi-modality

ter centroid on y-axis. The correlation peaks along the diagonal.
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Table 1: Species Classification results on Snapshot Mountain Zebra dataset. ERM (ResNet-50)  16.3
Multi-modality COSMO 19.0 (+2.7)
Model Val. Acc. Test Acc. y '
Taxonomy Case S tudy Taxonomy Location Time
Taxonomy Empirical Risk Minimization (ERM) 62.7 (2.4) 71.6 (2.5) Table 3: Performance comparison on under-represented species clas-
. CORAL 60.3 (2.8) 73.3 (4.3) sification (OOD Test set). The best performing COSMO model im-
COSMO (/ taxonomy)  ——» 081 | loopards folnae — foldae Group DRO ) 60.0(0.7) 72.7(2.0) proves over the ERM baseline by a significant margin
(leopardus pardalis) i i‘ fe/iformia—> carnivora FlSh 580 (02) 632 (07) .
' ABSGD _ 72.7 (1.8)
COSMO (no-context) — 63.2 (0.4) 68.8 (2.1) .
T comopemmen | O x| |G sremegien = | | T ; SrnrgEeyreyeell | Contact Information

- { camivora EE COSMO / 64.4 (1.0) (+1.2) 74.5 (3.6) (+5.7)
- e /o 647 (04) (+15) 71.1(3.1) (+2.3)
ateagris ocerit) - leopardus. fenae fliae - / / 65.4 (0.4) (+2.2) 70.4 (2.1) (+1.6)
e camers £ COSMO v/ /o 649 (1.6) (+1.7) 73.7 (3.8) (+4.9)
§ £ v/ vV 63.0(2.1)(-0.2) 74.2(2.2) (+5.4)
“ v/ / v/ 65.0(1.6)(+1.8) 71.5(2.8) (+2.7)

| ', . \l

\ 1« Gray fox (urocyon cinereoargenteus) — '
1 . . .

\ 1 urocyon — canidae — caniformia —

' | carnivora

Camera Tra , ,
Image P Central American agouti

COSMO (no-context) (dasyprocta punctata)

Table 2: Species Classification results on iWildCam?2020-WILDS (OOD) dataset.
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