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Modality Information of Ichthyosauria

Text Modality

Ichthyosauria is an order of large extinct

marine reptiles sometimes referred to as

. Michthyosaurs", although the term is also
has—al'f%used for wider clades in which the order
""" resides. Ichthyosaurians thrived during

much of the Mesozoic era.
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Case Figure: Different modalities can represent various
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aspects of entity information, and information within the
same modality can also play different roles depending on

the relational context

Multi-modal Knowledge Graph Completion (MMKGC)
Existing MMKGC Paradigms:

1. Entity encoding with BERT / VGG / ViT
2. Multi-modal fusion in the same representation space

3. Triple scoring with traditional KGE / KGC models like TransE

Challenges:
Overlooks the information diversity both inter-modality and intra-
modality.

What we NEED?

A more fine-grained MMKGC framework that modality functioning as a
senior expert, gathering the insights of junior experts within the
corresponding modality:.

Our Framework: Mixture of Modality Knowledge experts (MOMOK)

Modulel: Relation-Guided Modality Knowledge Experts
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Experiments and Evaluation

Model MKG-W MKG-Y DB15K KVCI16K ) MKG-W DB15K
MRR Hit@l | MRR Hit@l | MRR Hit@l Hit@3 Hit@10 | MRR Hit@1 Hit@3 Hit@10 Setting MRR Hit@l | MRR Hit@l Hit@3 Hit@10
Uni-modal KGC Methods Full Model | 35.89 3038 | 39.57 3238 4345 54.14
TransE 29.19 21.06 | 30.73 2345 24.86 12.78 31.48 47.07 8.54 0.64 10.97 23.42 (1.1). Structure Modality | 32.82 27.73 | 36.45 29.36 39.99 49.86
DistMult 20.99 1593 | 25.04 19.33 23.03 14.78 26.28 39.59 6.37 3.03 6.11 12.61 Modality (1.2). Image Modality 32775  27.778 | 36.84 29.80  40.10 50.42
ComplEx 24.93 19.09 | 28.71 22.26 27.48 18.37 31.57 45.37 12.85 7.48 13.79 23.18 Contribution | (1.3). Text Modality 3262 27.66 | 37.04 29.93 40.49 50.39
RotatE 33.67 26.80 | 3495 29.10 29.28 17.87 36.12 49.66 14.33 8.25 15.37 26.17 (1.4). Joint Modality 3476 2933 | 36.87 2990 42.44 53.93
PairRE 3440 28.24 | 3201 25.53 31.13 21.62 35.91 49.30 - - - - :
(2.1). w/o relational €, 3550 2998 | 3940 3147 43.19 52.88
TuckER 29.59 2393 | 37.05 34.59 33.86 25.34 37.91 50.38 15.90 9.79 17.24 27.58 Model (2.2). wlo noise 5., 3531  29.69 | 3943 3154 43.32 5375
Multi-modal KGC Methods Design (2.3). w/o adaptive fusion | 35.34 30.04 | 39.01 30.74  43.29 53.85
IKRL | 3236 26.11 | 3322 3037 | 2682 1409 3493 4909 | 1111 542 1146 2239 o g | T e | 39 a0es w2
TBKGC 3148 2531 | 3399 3047 28.40 15.61 37.03 49.86 5.39 0.35 5.04 15.52 (2.5). wio Ex i i i i i i
TransAE 30.00 21.23 | 28.10 25.31 28.09 21.25 31.17 41.17 10.81 5.31 11.34 21.89
MMKRL 30.10 22.16 | 36.81 31.66 26.81 13.85 35.07 49.39 8.78 3.89 8.99 18.34
RSME 29.23 2336 | 3444 31.78 29.76 24.15 32.12 40.29 12.31 7.14 13.21 22.05
VBKGC 30.61 2491 | 37.04 33.76 30.61 19.75 37.18 49.44 14.66 8.28 15.81 27.04 70
OTKGE | 3436 2885 | 3551 3197 | 2386 1845 2589 3423 | 877 501 931 1555 Hit@1 MRR Hit@3 Hit@10
MoSE* 33.34 27.78 | 36.28 33.64 28.38 21.56 30.91 41.67 8.81 4.75 9.46 16.40 ., 60
IMF* 3450 2877 | 3579 3295 | 3225 2420 3600 4819 | 1201 742 1282 2101 = 439 . 14 ox -
QEB 3238 2547 | 3437 2949 28.18 14.82 36.67 51.55 12.06 5.57 13.03 25.01 § 50
VISTA 3291 26.12 | 3045 24.87 30.42 22.49 33.56 45.94 11.89 6.97 12.66 21.27 3 ol s 43.45 218 42.26
AdaMF 3427 2721 | 3806 3349 | 3251 2131 39.67 5168 | 1526 856 1671 2829 S 4 o - wsr
Negative Samp hng Methods é 30.59 30.81 2 30.99 3117
MANS 30.88 2489 | 29.03 25.25 28.82 16.87 36.58 49.26 10.42 5.21 11.01 20.45 i
MMRNS | 3503 2859 | 3593 3053 | 3268 2301 37.86 5101 | 1331 751 1419  24.68 ol .
MoMoK | 3589 3038 | 3791 3509 | 3957 3238 4345 5414 | 1687 1053 1826  29.20 1 2 3 4 5
Improvements | +2.5% +4.2% - +3.9% | +21.1% +33.8% +95% +48% | +10.6% +23.0% +93% +3.21%
Main MMKGC results on 4 datasets Ablation study and parameter analysis for MoMoK
STR1 STR.2 B STR3 IMG.1 IMG.2 IMG.3 TXT.1 TXT.2 e TXT.3
Modality Outperforming Predictions /
Structure , PartOf, Nearest City, , PrimeMinister, ComputingPlatform, LargestCity / =
Image SisterStation, League, Parent, HubAirport, Company, Owner, Capital
Text SisterStation, , Head, FederalState, Parent, ComputingPlatform, CountrySeat . ’ '
Joint GoverningBody, PartOf, Creator, Company, ComputingPlatform, RegionServed
Full Model | SisterStation, , GoverningBody, , PartOf, FederalState, ComputingPlatform, Parent

Case study for the best predicted relations from each modality

(1). Part Of (2). Publisher (3). Sister Station

Attention weights visualization for each
experts under certain relation contexts.



