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e Our group has been exploring the impact of machine learning
techniques like CNNs and RNNs in revolutionizing defect detection
across industries. We recognize the importance of evaluating their

performance, considering factors such as data type and accuracy, to
maximize their potential.

e Understanding the strengths and challenges of these algorithms

helps us select appropriate models, ultimately enhancing defect
Identification processes in our research.



Objectives of the Research

e Literature Review: Assess efficiency, reliability, e Comparison: Compare various deep learning
and accuracy of CNNs and RNNs in defect algorithms used by companies for defect
detection. detection.

e Benefits and Drawbacks Analysis: Summarize e Framework ldentification: Propose frameworks
strategies to maximize benefits and minimize for selecting the best neural network architecture

drawbacks. for specific defect detection tasks.



Our group s focus includes:

1.Primary Uses: Investigating the applications of CNNs and RNNs in software engineering
defect detection.

2.Algorithm Improvements: Exploring advancements made to enhance CNN and RNN
algorithms for better performance.

3.Challenges: |dentifying difficulties and constraints associated with using these

algorithms for defect detection.



CNNs vs RNNS

Convolutional Neural Networks (CNNSs) Recurrent Neural Networks (RNNs)

e Feature Extraction: Effective for image data
(e.g., object detection, classification).

e Architecture:

e Layers: Input, Convolutional, Pooling, Fully

e Sequential Data Processing: Ideal for tasks
Involving time-series analysis.

e Advantages:

e Temporal Dependency: Captures

Connected. ) L :
, L relationships in sequential data.
e Convolutional Layer: Applies filters to extract L _ o .
features e Applications: Useful in various industrial

defect detection tasks.

e Key Feature: Ability to process data with
temporal sequences, unlike traditional neural
networks.

e Pooling Layer: Downsamples images to

reduce computation.
e Benefits: High accuracy in detecting spatial
patterns.




CNNs vs RNNS
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Methodology

e Search strategy across multiple databases
e Inclusion and exclusion criteria for study selection

e Quality assessment criteria



Comparative Analysis

e Overview of applications in industries

e Detailed analysis of algorithms (YOLO, Faster R-CNN)



e Emphasizing the role of

defect detection in
maintaining product

quality across industries

e Focusing on CNNs and
RNNs as prominent
tools

YOLO and Faster R-CNN for
Industry 4.0 and 5.0

e These algorithms enable real-
time defect detection in smart
manufacturing setups.

e Key benefits include speed and
accuracy, essential for modern
automated production lines.

Ceramic Defects

e CNNs and RNNs are applied for
detecting surface imperfections
In ceramics.

e Challenges include variability in
defect types and the need for
high-resolution imaging.

Rail Defect Detection

e CNNs and RNNs are used for
iIdentifying defects in railway
tracks, ensuring safety.

e Highlights the need for
specialized models to handle
the unique challenges of this
sector.

Deeplnspect: A CNN-RNN-GAN
Approach
e Combines the strengths of
CNNs, RNNs, and GANs for
more robust defect detection.

e Discusses the advantages of
this hybrid approach in
capturing complex defects and
patterns.



Discussion and Conclusion

The discussion emphasizes the importance of selecting the right neural network
architecture based on specific industry needs, considering factors like the nature of
defects, the types of data available, and the operational requirements.

e Strengths of CNNs: Excel in recognizing spatial patterns in image data.

e Strengths of RNNs: Effective for sequential data, suitable for time-series analysis.

e Critical Role of Data Diversity: Essential for training robust models; varied datasets
ensure high accuracy and reliability.



