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https://www.scanflow.ai/automated-visual-inspection-solution/

Industrial Visual Quality Inspection

https://www.scanflow.ai/automated-visual-inspection-solution/
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Ozmen Garibay, O., Winslow, B., Andolina, S., Antona, M., Bodenschatz, A., Coursaris, C.,  Falco, G., Fiore, S. M., Garibay, I ., Grieman, K., Havens, J. C., Jirotka, M., Kacorri, H.,  Karwowski, W., Kider, J. , Konstan, J. , Koon, 

S., Lopez-Gonzalez, M., Maifeld-Carucci, I ., & McGregor, S. (2023). Six Human-Centered Art if icial Intelligence Grand Challenges. International Journal of Human–Computer Interact ion, 39(3), 391–437. 

tandfonline.https://doi.org/10.1080/10447318.2022.2153320 

Human-centered XAI
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XAI Landscape and XAI techniques in Semantic Segmentation



Our contribution
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“An Edge Human-centered Explainable AI framework for 

Industrial Visual Quality Inspection Systems”
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Methodology
6 Modules
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Module 1: Base Model Finetuning

Module 2: Base Model Explanation 

with XAI

Module 3: XAI Evaluation

Module 4: XAI-guided Data 

Augmentation

Module 5: Edge Model Development

Module 6: Saliency and Textual 

Explanation for the Edge

Implementation
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DeepLabv3+ is an advanced semantic 

segmentation architecture combining an Atrous

Spatial Pyramid Pooling (ASPP) encoder for 

capturing multi-scale contextual information [1].

Backbone: ResNet50, ResNet101, MobileNetv2.

Module 1 – Base Model Finetuning 
DeepLabv3+
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Module 1 – Base Model Finetuning 
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IoU: measures the overlap between the saliency map and 

the ground truth annotation

Module 2 + 3 – XAI + Evaluation

University of New Brunswick | Analytics Everywhere Lab

BBox: measures the overlap between the bounding 

box of the saliency map and the ground truth 

bounding box

Deletion: measures the accuracy of saliency 

areas by removing pixels from the input image in 

order of saliency, from large to small.

Insertion: measures the comprehensiveness of 

the saliency area by removing all pixels from the 

input image and recovering them in order of 

saliency, from large to small.
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Module 2 + 3 – XAI + Evaluation
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Module 4 – XAI-guided Data Augmentation 
Web UI for Domain Experts
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Module 4 – XAI-guided Data Augmentation 
Data Augmentation Suggestions
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Module 5 – Edge Model Development
Algorithm
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Module 5 – Edge Model Development
Results
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Module 5 – Edge Model Deployment 
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Module 6 – Saliency and Textual Explanation for the Edge
Prompt Template
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Module 6 – Saliency and Textual Explanation for the Edge
Results
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Module 6 – Saliency and Textual Explanation for the Edge
Results
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Experiment 2 – A Data-Centric Approach
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Substation Equipment Dataset
Data & Segmentation Results
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Explanations & Augmentation
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Textual Explanations
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Textual Explanations
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Conclusion

University of New Brunswick | Analytics Everywhere Lab

Limitations Future Works

XAI-guided annotation augmentation process relies 

on domain experts' expertise and manual effort

Automate the annotation refinement process based 

on XAI insights

Generating textual explanations on edge devices

may introduce latency and computational overhead

Explore more lightweight language models or 

develop techniques designed for edge computing

Other visual inspection domains in edge computing 

scenarios remains to be explored

Investigate the generalizability of the approach 

across visual quality inspection tasks
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