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[bookmark: _Toc2]Article summary:
1. The increasing number of IoT devices on the internet has made them vulnerable to various attacks, including botnets.
2. Traditional network intrusion detection systems (NIDS) based on neural networks have high resource consumption and are not suitable for deployment in Internet gateways and routers.
3. The proposed lightweight NIDS with a two-stage framework can detect botnet activities during their earlier phases, using accessible packet-length features and a novel mechanism to transform packet length sequence into a three-channel RGB image for malicious traffic classification based on a lightweight convolutional neural network (CNN).
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Appears moderately imbalanced: The article provides some useful information, but is missing several important points or pieces of evidence that would be required to present the discussed topics in a balanced and reliable way. You are encouraged to seek a more balanced perspective on the presented issues by exploring the provided research topics and looking at different information sources.
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The article "A Lightweight Deep Learning Framework for Botnet Detecting at the IoT Edge" presents a novel two-stage network intrusion detection system (NIDS) for detecting botnet activities in IoT networks. The authors propose a lightweight and generic NIDS that can be deployed on resource-limited devices and work efficiently in an online manner. The proposed NIDS uses accessible packet-length features to detect botnet activities during their earlier phases.

The article provides a comprehensive overview of the problem of botnets in IoT networks and the need for effective detection mechanisms. The authors highlight the limitations of traditional NIDS based on machine learning techniques such as KNN, DT, and RF, which are lightweight but exhibit poor detection performance. They also discuss the limitations of ANN-based methods, which have good detection performance but are computationally complex and not suitable for deployment on resource-limited devices.

The proposed NIDS addresses these limitations by using a two-stage framework that combines a simple model to identify potentially anomalous traffic quickly with a lightweight CNN model to detect botnet activities with their categories. The authors also propose 21 statistical features that are critical to detecting malicious traffic and a novel scheme for converting IoT traffic into three-channel RGB images.

Overall, the article presents a well-researched and well-written approach to detecting botnet activities in IoT networks. However, there are some potential biases and missing points of consideration that should be noted. For example, the authors do not discuss the potential risks associated with deploying NIDS on resource-limited devices or the possibility of false positives or false negatives in their approach.

Additionally, while the authors provide experimental results demonstrating the effectiveness of their approach compared to state-of-the-art ANN-based methods, they do not explore counterarguments or alternative approaches that may achieve similar or better results. This lack of exploration may suggest partiality towards their proposed approach.

In conclusion, while the article presents an innovative approach to detecting botnet activities in IoT networks, readers should be aware of potential biases and missing points of consideration. Further research and exploration are needed to fully understand the effectiveness and limitations of the proposed approach.
[bookmark: _Toc5]Topics for further research:
· Risks of deploying NIDS on resource-limited devices

· False positives and false negatives in NIDS

· Alternative approaches to detecting botnet activities in IoT networks

· Limitations of traditional NIDS based on machine learning techniques

· Computational complexity of ANN-based methods for NIDS

· Critical statistical features for detecting malicious traffic in IoT networks
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