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XAI Research Trends Using Social Network Analysis
and Topic Modeling

Gun-doo Moon* - Kyoung-jae Kim**

Abstract

Artificial intelligence has become familiar with modern society, not the distant future. As artificial intelligence
and machine learning developed more highly and became more complicated, it became difficult for people
to grasp its structure and the basis for decision-making. It is because machine learning only shows results,
not the whole processes. As artificial intelligence developed and became more common, people wanted
the explanation which could provide them the trust on artificial intelligence. This study recognized the necessity
and importance of explainable artificial intelligence, XAl, and examined the trends of XAl research by analyzing
social networks and analyzing topics with IEEE published from 2004, when the concept of artificial intelligence
was defined, to 2022. Through social network analysis, the overall pattern of nodes can be found in a
large number of documents and the connection between keywords shows the meaning of the relationship
structure, and topic modeling can identify more objective topics by extracting keywords from unstructured
data and setting topics. Both analysis methods are suitable for trend analysis. As a result of the analysis,
it was found that XAl's application is gradually expanding in various fields as well as machine learning
and deep learning.
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2 oFo] A dlolHE sl FAE FE5te] & 7t &% E9S g3 vpxge R tlo]e] u|E}
B Zlolr). ofu] Hgx= mdo] up} wHolHE o]y} 225 Bg o dho]F &3 4 glr)
vk e o] HEiAA Hed, B mdgoA LDAE dxe]do] dwshd dolE Apele] 7|
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<Figure 1) The intuition behind Latent Dirichlet Allocation [Blei, 2012]
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<Figure 2> Document generating process using Latent Dirichlet Allocation [Blei, 20031
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<Figure 3> Research Process
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Learning’, ‘Predictive Models’, ‘Computa-
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Zo] 71A g daz FAF 2L 71EA A%
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= 5 oleZ Yepyttl 717 394 & Predictive
Model', 'Visualization', ‘Computational Modeling
o] AH$17199=2 ‘Deep Learning, Data Models',
‘Artificial Intelligence’, ‘Conferences 7} A4$17]
Yetat oAAdxe|glon  Decision Making
‘Machine Learning®] 174-% Bo}, oAEA o=
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(Table 3) Result of Topic Analysis

- Law and . | Renforcement : o N Disease Security | Al based text | Medical
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7 Annotation Remote G network Have E-health Intrusion Monitor Scene Ooaggneirtlitve Pattern
! Do t
8 l'g\l;]%]\?ln Remote sense Pipeline UAV Embryo Robustness | Cancer type | Decentralize | Decision tree | Developer
9 Device ar\l;liilfl‘gl:s Explainer CKD Long-term [Social medium DNN Denoiser te]é:}rxnneorl%egy Frame
10 Attorney Gesture Reward Manufacture Quiz Traffic Gene Good-know Region ]snl;;g;;c
11 Label Segmentation | Type-fuzzy Software . '[‘pxtua] Guery
- justification
Legal Type-fuzzy Software .
12 document, logic system Retrieval
13 Manual Video frame
14 Snippet
. . . Autonomous i i
Financial Security S . . Speech Deep learning | Analysis for | Human-robot
TOPIC Application research ap%lli\cqiﬁon Blockchain | Data Analysis recognition models security interaction Al system
1 Forecast | Vulnerability Object Part Object Series Book Graph Robot Software
2 Fund Graph Estimation Object Monitor Fuzzy Deep-fake DNN PTSD Heart,
3 Mutual Part Robot, DLT Pathology Interval Retrieval Fuzzy Twitter Adversarial
4 Mutual fund Object Container Brain Explainer Constrain %‘Zggg{ﬁle Web Genetic Reinforcement
. ) . . . Influence . Reinforcement
5 Sequence Object part | Autonomous Monitor Vocal Time series Dementia function Survey learn
6 Anomaly XSEC Competency Reduction Defective Rule %‘Zg;}}fsf( CBR Collaboration | Power system
2 7 (ﬁgﬁi‘% Uncertainty Crime Student Line CIT 1?;‘:3%; Process mine | Human-robot Radar
B - § . o] . PTSD
8 Daily Filter Pour Convergence Cord Scenicness Gray-box Bias assessment DRL
. ; ) Constrain Gray-box . . .
9 Fault Subject Temperament AOG Vocal cord interval dassifier Edge Humanoid Geometric
S Vulnerability L S . - .
10 Vibration assessment Behaviour CIR Defect Game Secure Seizure Dictionary Writer
o] " . . Genetic
11 Open container DNN Topology Method Software program
12 Pathological Line-db reggxon Write style Surrogate Post
Object Surrogate T
13 recognition model Twitter user
Data . . Image . . Pattern Medical Anomaly Business
TOPIC analysis Al security Security processing Robotics Medical Al recognition technology detection application
1 Question Semantic Attack Object Autonomous Diagnosis Recognition Diagnosis mﬁ%&%;n Counterfactual
2 Uncertainty | Counterfactual | Perturbation | Segmentation Vehicle Disease Fuzzy Fuzzy Disease Power
3 Diagnosis Attack Adversarial Parameter Security Heart Game Disease Anomaly Forecast
] K . Y _ . Anomaly
4 Market Object Cluster Unit Fuzzy Defect Tree Language detection Search
5 Multimodal Cg;lglt;;];icigﬁal Event NICU Shapley ECG Decision tree x-ray Expression | Power system
3 6 Answer Perturbation Ad;/tctlsgl'ial Activation Smart Software Attribute Optical Plant Rule
7 Estimation [Representation| Backdoor Sense Simulation Game Pipeline Database Facial CBI
8 Signal Privacy Patch Recommendation Robot Lung Student Motion Alzheimer Similarity
9 qyéssﬁln Recognition Behaviour Degradation Monitor Electrode Health Plan Alzheimers Trade
10 Series Robustness Customer Filter Shapley value pgg{g&%n Bias Coherence Fall
11 Implementation Integral
12 Launder Law
13 Model power




A0 AlE 24 UEYS BMT £5 DEYS BB MY s ABXS AP S8 24 63
(Table 3) Result of Topic Analysis(Continued)
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