y . . ATAI
Chongaing Lhiversity of Advanced Techrique of

Techndlogy Artificial Intelligence

Multi-Grained Multimodal Interaction Network for Entity

Linking

Tong Xu* Shiwei Wu
School of Computer Science and School of Computer Science and School of Data Science, University of

Technology, University of Science and  Technology, University of Science and ~ Science and Technology of China &
Technology of China & State Key Technology of China & State Key State Key Laboratory of Cognitive

Pengfei Luo

Laboratory of Cognitive Intelligence ~ Laboratory of Cognitive Intelligence Intelligence
Hefei, Anhui, China Hefei, Anhui, China Hefei, Anhui, China
pfluo@mail.ustc.edu.cn tongxu@ustc.edu.cn dwustc@mail.ustc.edu.cn
Chen Zhu Linli Xu Enhong Chen*

Career Science Lab, BOSS Zhipin & School of Computer Science and School of Computer Science and
School of Management, University of Technology, University of Science and  Technology, University of Science and
Science and Technology of China Technology of China & State Key Technology of China & State Key

Beijing, China Laboratory of Cognitive Intelligence ~ Laboratory of Cognitive Intelligence
2¢3930155@gmail.com Hefei, Anhui, China Hefei, Anhui, China
linlixu@ustc.edu.cn cheneh@ustc.edu.cn

code: https://github.com/pengfei-luo/MIMIC
2023.9.07 + ChongQing 2023 KDD

S, Reported by Junhao Cao

gesIs ;

Leibniz-Institut
fiir Sozialwissenschaften




ATAI
Advanced Technique of

Artificial Intelligence

1.Introduction
2.Method
3.Experiments




Problem Statement: given a mention M;., the task of multimodal entity linking targets to retrieve the

ground truth entity g; from the entity set £ of knowledge base.
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Figure 1: Examples of multimodal entity linking. Left: two
multimodal mentions. Right: multimodal knowledge graph.
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Figure 2: An overview of MIMIC. The bottom part is the input
layer. The middle part is the encoding layer. The upper part
is the multi-grained multimodal interaction layer.
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Figure 2: An overview of MIMIC. The bottom part is the input Sc =Uc (M,E), (6)

layer. The middle part is the encoding layer. The upper part
is the multi-grained multimodal interaction layer. S=U(ME) = (Sy + St +S5¢)/3, (7)
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Figure 3: The designed multi-grained multimodal interaction layer, which contains three interaction units.

hoe = FC (LayerNorm (;‘,p N vf{)), (12)
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Figure 3: The designed multi-grained multimodal interaction layer, which contains three interaction units.
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hog = Tanh (FC (hoc)).

13
hy = LayerNorm (hvg * hye + vg), i

S8 = py VS (14)

het, hmt = FCe (t§ ), FCer (i)

Hotino = FCa (V) Fea(vh).
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Y exp (he; -H{;v) ’
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(16)
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Figure 3: The designed multi-grained multimodal interaction layer, which contains three interaction units. L= EO ” :CT il L:V o LC: i (22)

unit-consistent loss function
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Table 1: Performance comparison on three MEL datasets. We run each method three times with different random seeds and
report the mean value of every metric. The best score is highlighted in bold and the second best score is underlined. The symbol
"«" denotes the p-value of the t-test compared with the second best score is lower than 0.005 and "+" means the p-value is lower
than 0.01 but higher than 0.005.

sk | WikiMEL | RichpediaMEL | WikiDiverse
| H@1t H@3T H@5T MRRT MRl | H@1T H@3t H@5T MRRT MRl | H@1t H@3t H@5T MRRT MR|

BLINK [38] 74.66 86.63 90.57 81.72 51.48 58.47 81.51 88.09 71.39 178.57 57.14 78.04 85.32 69.15 332.03
BERT [9] 74.82 86.79 90.47 81.78 51.23 59.55 81.12 87.16 71.67  278.08 55.77 75.73 83.11 67.38 373.96
RoBERTa [23] 73.75 85.85 89.80 80.86 31.02 61.34 81.56 87.15 72.80  218.16 59.46 78.54 85.08 70.52 405.22

DZMNED [26] | 78.82 90.02 92.62 8497 152.58 | 68.16 82.94 87.33 76.63 313.85 56.90 75.34 81.41 67.59 563.26
JMEL [1] 64.65 79.99 84.34 7339  285.14 | 48.82 66.77 13.99 60.06 470.90 37.38 54.23 61.00 48.19 996.63
VELML [43] 76.62 88.75 91.96 83.42 10272 | 67.71 84.57 89.17 77.19  332.85 54.56 74.43 81.15 66.13 463.25
GHMEC [35] 76.55 88.40 92.01 83.36 54.75 72.92 86.85 90.60 80.76 214.64 60.27 79.40 84.74 70.99 628.87

CLIP [29] 83.23 92.10 94.51 88.23 17.60 67.78 85.22 90.04 R 107.16 61.21 79.63 85.18 71.69 313.35
VIiLT [18] 72.64 84.51 87.86 7946  220.76 | 45.85 62.96 69.80 56.63 675.93 34.39 51.07 57.83 45.22 242149
ALBEF [21] 78.64 88.93 91.75 84.56 47.95 65.17 82.84 88.28 75.29 122.30 60.59 75.59 81.30 69.93 291.17
METER [11] 72.46 84.41 88.17 79.49 11190 | 63.96 82.24 87.08 74.15 376.42 53.14 70.93 77.59 63.71 944.48

MIMIC | 87.98% 95.07" 96.37" 91.82" 11.02 | 81.02" 9177" 94.38" 86.95" 55.11" | 63.51" 81.04 86.43" 73.44" 227.08
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Figure 4: Performance comparison of low resource settings on RichpediaMEL and WikiDiverse. Details are zoomed in for better

visualization.
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Table 2: Experimental results of ablation studies. The best scores are highlighted in bold.

i WikiMEL RichpediaMEL
H@1? H@31 H@57 H@10T H@20T MRRT | H@1? H@3t H@5T H@10T H@20T MRR?T
MIMIC 87.98 9507 96.37 9780 9873 91.82 | 81.02 9177 9438 96.69 98.04 86.95
w/o Lt 86.13 9369 9574  97.66 9857 9042 | 72.82 89.05 9312 9615 9761  81.61
w/o Ly 8671 9443 9625 98.01 98.80 9094 | 7872 90.23 9366 9604 9761  85.15
w/o L 8667 9404 9569 9721 9818  90.74 | 79.65 89.89 9256 9492 9694  85.38
w/oTGLU + L1 | 8503 9236 9435 9594 9727 89.18 | 7448 8537 8871 9200 9402  80.74
w/oVDLU + Ly | 8346 9333 9547 9723  98.18 8874 | 7412 8947 9281 9582  97.61  82.37
w/oCMFU + L | 8460 9290 9482 9642 9735 89.14 | 7698 8829 9130 9422  96.15  83.39
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Figure 5: Parameter sensitivity analysis on WikiMEL and RichpediaMEL regarding different values.
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