
AI-Driven 
Testing for 
IoT and 
Embedded 
Systems in a 
Rapidly 
Changing 
World

Speaker: Victor Oriakhi
Role: Hardware Design Engineer



Defining IoT and Embedded 
Systems

IoT: Network of interconnected devices 
collecting, exchanging and acting upon 
data (e.g., smart thermostats, 
wearables, industrial sensors)

Embedded Systems: An embedded 
system is a specialized computer 
system—a combination of a computer 
processor, computer memory, 
and input/output peripheral devices—
that has a dedicated function within a 
larger mechanical or electronic system



Embedded Systems vs IoT Systems – Key Characteristics

IoT SystemsEmbedded SystemsAspect

Often operates in real time, 
especially in critical apps (e.g., 
smart grids).

Must respond quickly to inputs 
(e.g., airbags, medical monitors).

Real-time Operation

Collects, transmits, and 
sometimes analyses data 
externally or in the cloud.

Processes data internally for 
control or monitoring.

Data Handling

Reliability is critical, but network, 
cloud, or sensor faults can affect 
uptime.

Highly reliable; expected to run 
for years without failure or reboot.

Reliability & Stability

Often supports updates, 
reconfiguration, and remote 
management.

Software is usually fixed, tightly 
integrated, and purpose-built.

Hard-coded Functionality

Designed to be networked—
communicates with other 
devices/cloud via Wi-Fi, etc.

Typically, standalone or locally 
connected.

Connectivity
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Problem Statement:
As the digital landscape evolves, IoT and embedded 
systems become the backbone of modern innovation, 
from smart homes to autonomous vehicles. 

This increasing reliance on interconnected devices 
highlights a critical need for scalable, intelligent, and 
adaptive testing solutions that traditional methods can 
no longer fully address.





IOT AND EMBEDDED SYSTEM TESTING CHALLENGES





















AI Testing: Powerful 
but Not Perfect
While AI testing is a 
critical step in 
ensuring system 
performance and 
reliability, several key 
risks remain:

Bias in Training Data: Inherent biases can lead to 
unfair, discriminatory, or inaccurate outcomes, 
especially in sensitive applications.

Lack of Transparency: Black-box models often 
obscure how decisions are made, making it difficult 
to explain or audit results.

Over-Reliance on AI: Excessive trust in AI systems 
can cause humans to overlook edge cases, 
anomalies, or system failures.

Ethical Concerns: Responsible deployment requires 
human-in-the-loop mechanisms to ensure 
accountability, fairness, and public trust.







CONCLUSION

AI-driven testing improves how we check IoT and embedded 
systems, making it faster and more effective




