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Can Interpretability Help?
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1. Interpretability in Medical

2. Interpretability in Industrial

3. From Human to Model 

4. From Model to Human 

5. Discussion

November 18, 2022 2



 数据挖掘实验室

Data Mining Lab
0 Preliminary

• Interpretability of Neural Network
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 数据挖掘实验室

Data Mining Lab
0 Preliminary

• Attribute-based Interpretability
• Activation-based
• e.g. CAM

• Gradient-based
• e.g. Guided GradCAM, SI

• Perturbation-based
• e.g. LIME
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Data Mining Lab
1 Interpretability in Medical

• Glioma Grading Task [AAAI 2022]
• Multi-modal medical imaging
• Input-level multi-modal fusion
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Data Mining Lab
1 Interpretability in Medical

• Glioma Grading Task [AAAI 2022]
• Modality priority
• New METRICS

November 21, 2022 6

Jin, W., Li, X., & Hamarneh, G. (2022). Evaluating Explainable AI on a Multi-
Modal Medical Imaging Task: Can Existing Algorithms Fulfill Clinical 
Requirements?. AAAI
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Data Mining Lab
1 Interpretability in Medical

• Glioma Grading Task [AAAI 2022]
• MI: Coefficient of modality
• MSFI: Weighted sum
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Data Mining Lab
1 Interpretability in Medical

• Glioma Grading Task [AAAI 2022]
• What’s pros
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Data Mining Lab
1 Interpretability in Medical

• Glioma Grading Task [AAAI 2022]
• What’s cons
• Fairness and effectiveness of indicators
• Depth and width of the research
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Data Mining Lab
1 Interpretability in Medical

• Discussion

• Width of data sets and models

• Deep participation of doctors

• Interaction between doctor and system

• Large scale practical application
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Data Mining Lab
2 Interpretability in Industrial

• Defect Detection [AAAI 2022]
• Reasonable prediction
• Interactive human-in-the-loop approach
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Müller, D., März, M., Scheele, S., & Schmid, U. (2022). An Interactive 
Explanatory AI System for Industrial Quality Control. AAAI
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Data Mining Lab
2 Interpretability in Industrial

• LIME (Local Interpretable Model-Agnostic 
Explanations)
• Perturbation-based

• ILP (Inductive Logic Programming)
• Rule-based
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Data Mining Lab
2 Interpretability in Industrial

• Defect Detection
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Data Mining Lab
2 Interpretability in Industrial

• Defect Detection
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Data Mining Lab
2 Interpretability in Industrial

• Discussion

• System components are independent

• Human-in-the-loop in name, but just labeling

• Can interpretability help?

• Trust, faithfulness, robustness

• From interpretability to model
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Data Mining Lab
3 From Human to Model

• Human-in-the-loop 
• Towards performance & trust
• Involve additional info into model training 
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Active 
learning

How to effect 
model?
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Data Mining Lab
3 From Human to Model

• Natural Language Inference [AAAI 2022]
• Reasoning with textual corpus
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Stacey, J., Belinkov, Y., & Rei, M. (2022). Supervising model attention with 
human explanations for robust natural language inference. AAAI
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Data Mining Lab
3 From Human to Model

• Natural Language Inference [AAAI 2022]
• Additional loss from manual labeling
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How much labor 
cost is required?
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Data Mining Lab
3 From Human to Model
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• Video Object Segmentation [CVPR 2019]
• Video with sequential frames
• Human scribbles & temporal propagation

Oh, S. W., Lee, J. Y., Xu, N., & Kim, S. J. (2019). Fast user-guided video object 
segmentation by interaction-and-propagation networks. CVPR
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Data Mining Lab
3 From Human to Model
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Data Mining Lab
3 From Human to Model
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• Discussion

• Human-in-the-loop for performance

• Interpret human for model

• Applicable? Scalable? Interpretable?

• Independent elements
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Data Mining Lab
4 From Model to Human

• Symbols for Bridging Human-AI Chasm [AAAI 2022]
• Research proposal
• Potential challenges
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Kambhampati, S., Sreedharan, S., 
Verma, M., Zha, Y., & Guan, L. (2022). 
Symbols as a lingua franca for bridging 
human-ai chasm for explainable and 
advisable ai systems. AAAI
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Data Mining Lab
4 From Model to Human

• Sequential Decision-Making [ICLR 2022]
• Collect predefined concept & Classify
• Explain failing precondition & cost
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Data Mining Lab
4 From Model to Human

• Potential challenges [AAAI 2022]

• Approximating BOTH explanations

• Assembling the symbolic interface

• getting the symbolic vocabulary 

• grounding it in the model representations

• Expand the symbolic vocabulary
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Data Mining Lab
5 Discussion

• What function network

• Represent func of each neuron into embedding space

• Activate only when processing related func

• Func Module for friend interpretability and robustness

• Why function network

• Embodied neuron func & Precise control

• General ‘language’ between machines

• Adaptively expand concept
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Data Mining Lab
5 Discussion

• Promising Framework

• Model interpretability（机器码/物理层）

• Mapping/Matching（驱动/数据链路层）

• Knowledge graph（路由/网络层）

• NLP/CV/Audio trans. （运输层）

• Human-friendly interpret.（应用层）
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Data Mining Lab
5 Discussion

• Benefits

• Approximating BOTH explanations

• Assembling the symbolic interface

• getting the symbolic vocabulary 

• grounding it in the model representations

• Expand the symbolic vocabulary
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Data Mining Lab
5 Discussion

• What’s the problem

• Design of architecture

• Design of losses

• Performance

• Interpretability?

• Evaluation
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Data Mining Lab
5 Discussion

• Time Schedule

• End of Nov.

• Interpretability & continual learning pipeline

• End of Dec.

• Experiments or Re-design

• Beginning of Jan.

• Writing & Polishing
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