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DAY 5 : Managing AI and ML Code
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Webinar Logistics

• Turn on your system sound to hear the streaming presentation.

• If you have technical problems, click “Help” or submit a question 
asking for assistance.

• Participate in ‘Group Chat’ by maximizing the chat widget in your 
dock.
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THE SPEAKER

Jacob Beningo
Jacob@beningo.com

Visit to learn morewww.beningo.com

Blogs for:
• DesignNews.com
• Embedded.com

• EmbeddedRelated.com
• MLRelated.com

Beningo Embedded Group - President
Focus: Embedded Software Consulting and Training

Specializes in creating and promoting embedded software excellence 
in businesses around the world.
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Key Issues in using AI
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Key Issues in using AI
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Data Quantity and Quality
• AI and ML models require large amounts of high-quality data. In 

embedded systems, collecting and storing vast datasets can be 
challenging due to limited storage and processing capabilities.

Data Privacy and Security
• Embedded systems often operate in sensitive environments. Ensuring 

data privacy and complying with regulations (like GDPR) is crucial.
Real-Time Data Processing
• Many embedded systems need real-time data processing. Managing 

this with AI requires efficient data pipelines and algorithms.

Data Challenges in AI for Embedded Systems
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Key Issues in using AI
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Limited Processing Power
• Unlike cloud computing, embedded systems have limited CPU/GPU 

power. This limits the complexity of deployable AI models.
Energy Efficiency
• Embedded devices often run on batteries. AI algorithms must be 

optimized for energy efficiency to prolong device life.
Memory Constraints
• Limited memory in embedded systems restricts the size of AI 

models and the amount of data that can be stored and processed.

Navigating Computational Constraints
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Key Issues in using AI
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Reliability Concerns
• AI systems can be unpredictable. Ensuring consistent and reliable performance 

in diverse and changing environments is challenging.
Traditional vs. AI/ML Development
• Traditional Software is predominantly rule-based, deterministic, and with 

predictable outcomes.
• AI/ML Software is data-driven and probabilistic, often with elements of 

unpredictability and a need for continuous learning and adaptation.
Continuous Monitoring and Updating
• Unlike traditional software, AI models may require continuous updates and 

retraining to maintain accuracy and effectiveness.

Reliability and a Paradigm Shift in Development
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Audience POLL Question
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What are you concerned with most when it comes to AI/ML?
a) Reliability
b) Continuous monitoring and updating
c) Repeatability
d) Resource usage
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Effective Management 
Strategies
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Effective Management Strategies
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Define Clear Objectives and Metrics
• Establish clear goals and measurable outcomes for AI/ML projects to ensure alignment 

with business objectives.
Agile Methodology
• Implement agile practices to accommodate the iterative nature of AI/ML projects, 

allowing for flexibility and continuous improvement.
Cross-Disciplinary Teams
• Form teams that include data scientists, engineers, domain experts, and project managers 

to foster diverse perspectives and expertise.
Ethical Considerations and Bias Mitigation 
• Ensure ethical AI principles are followed and implement strategies to identify and mitigate 

biases in AI models.

Key Best Practices in AI/ML Project Management
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Effective Management Strategies
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Version Control for Data and Models
• Use tools like DVC (Data Version Control) to manage changes in data sets and ML 

models.
Automated Testing and Continuous Integration 
• Implement CI/CD pipelines for automated testing and deployment of AI models.
MLOps Practices
• Adopt MLOps practices to streamline the lifecycle of machine learning models from 

development to production and maintenance.
Model Monitoring and Update Strategies 
• Regularly monitor model performance in the real world and have strategies in place for 

periodic updates and retraining.

Essential Tools and Techniques for AI/ML
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Effective Management Strategies
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Regular Knowledge-Sharing Sessions
• Organize workshops and meetings for team members to share insights, latest trends, 

and lessons learned.
Encourage Continuous Learning
• Provide resources and time for team members to learn new skills and stay updated 

with the latest AI/ML advancements.
Effective Communication Channels
• Establish robust communication channels and collaboration tools to facilitate smooth 

interaction among team members.
Diversity and Inclusion 
• Encourage a culture of diversity and inclusion, ensuring varied perspectives and ideas 

are valued in problem-solving and innovation.

Fostering Collaboration and Skill Development
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Audience POLL Question
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Which best practice is most important to you?
a) Defining clear objectives and metrics
b) Developing cross-disciplinary teams
c) Automating testing
d) Leveraging cross-disciplinary teams
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The Future of AI
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The Future of AI
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Edge AI
• Shifting from cloud-based to edge-based AI processing for real-time decision-making 

and data privacy.
TinyML
• Developing tiny machine learning models for ultra-low power devices expands AI's 

reach to the smallest of devices.
AI for IoT
• Integrating AI in IoT devices for smarter and more efficient operation drives the next 

wave of smart homes, cities, and industries.
Automotive AI
• Advancements in AI for autonomous vehicles, including improved sensor fusion, 

decision-making algorithms, and safety features.

Emerging Trends in Embedded AI/ML
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The Future of AI
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Resource Constraints
• Balancing AI's computational demands with the limited resources of embedded 

systems.
Security and Privacy Concerns
• Ensuring data protection and system security as AI becomes more pervasive in 

embedded devices.
Interoperability and Standards 
• Developing universal standards for AI integration in various embedded systems.
Ethical Considerations
• Addressing ethical implications, including bias in decision-making and the impact of 

automation on employment.

Navigating the Challenges Ahead
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The Future of AI
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Personalized User Experiences
• AI enables more personalized and adaptive user experiences in consumer electronics 

and wearables.
Healthcare Advancements
• Embedded AI in medical devices leads to better diagnostic tools, patient monitoring, 

and personalized medicine.
Energy Efficiency
• AI optimizing energy usage in various systems, contributing to sustainability and cost 

savings.
AI-Driven Innovation
• New business models and services emerge from AI's unique capabilities in embedded 

systems.

Harnessing Opportunities in Embedded AI/ML
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Audience POLL Question
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Which AI/ML trend is the most important to you?
a) Generating code with AI tools
b) Debugging and fixing code with AI
c) Leveraging machine learning at the edge
d) Rapid innovation and technology development with AI/ML
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Next Steps
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Additional Resources
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Please consider the resources below:
• Jacob’s AI Blogs
• Jacob’s CEC courses
• Jacob’s ML Blogs

• Embedded Bytes Newsletter
• http://bit.ly/1BAHYXm

Consultin
g Coaching Training

www.beningo.com

https://www.beningo.com/category/artificial-intelligence/
https://www.beningo.com/category/design-news-cec/
https://www.beningo.com/category/machine-learning/
http://bit.ly/1BAHYXm
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Next Steps
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The Rise of AI in Embedded Software

Writing Better Prompts for Code Generation

Optimizing your Build System with AI

Abstracting your Hardware with an AI-Generated 
HAL

Managing AI and ML Code
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