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What is Anomaly?

An anomaly is something that deviates
significantly from what is considered normal or
expected. It's an unusual event, pattern, or
observation. Recognizing these deviations is
crucial in many fields, from cybersecurity to
finance. Identifying anomalies allows us to
investigate and potentially take corrective
action before problems escalate.

Detecting an anomaly doesn’t always require a
precise definition of “normal.” Sometimes, the
expected behavior is complex and difficult to
determine. Statistical methods and machine
learning algorithms are employed to identify
patterns and flag those that fall outside those
patterns.

For instance, in network security, an anomaly
might be a sudden surge in traffic from an
unusual source.
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Real-World: Fraud

Detection

Imagine a credit card company. Anhomaly
detection helps prevent fraudulent transactions.
A typical spending pattern might involve smaill
purchases near home. However, a large
purchase made in a foreigh country would be an
anomaly.

This allows the system to flag the transaction for
review. The algorithm learns normal spending
habits of each cardholder. Any significant
deviation triggers an alert.

@ Shoaib Akthar Follow for more Data Analytics, Data Science and Al insights @

@theshoaibakthar



2

Real-World:

Manufacturing
Defects

In manufacturing, anomaly detection helps
identify faulty products before they reach
customers. Sensors on production lines
continuously monitor parameters like
temperature, pressure, and vibration. Normal
operation results in consistent product quality.

Sudden changes in these parameters can
indicate a defect. This allows forimmediate
intervention, minimizing waste and preventing
defective products from being shipped,
ultimately improving product quality and
reducing costs.
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Real-World:

Healthcare
Monitoring

Anomaly detection plays a vital role in
healthcare. Wearable devices constantly
monitor vital signs like heart rate and blood
pressure. Normal ranges offer a baseline, but
deviations from these ranges could sighal a
health issue.

For example, an irregular heartbeat that occurs
infrequently in a patient’'s normal baseline is an
anomaly. Early detection, facilitated by anomaly
detection, can prompt timely medical
intervention and improve patient outcomes.
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Types of Anomalies

Anomalies can be categorized in several ways.
One common method is based on the severity of
the deviation. We can distinguish between mild,
moderate, and severe anomalies. The impact of
the anomaly on a system also affects its
severity.

Another way is by the predictability of the
anomaly. Some anomalies are easily predicted,
while others are entirely unpredictable. This
difference affects how they are handled.
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Algorithms Meet

Data

Different algorithms are suitable for different
types of anomaly detection. One common
approach is using statistical methods like
clustering. Clustering groups similar data points
together; outliers are those that don't fit well into
any cluster.

Machine learning algorithms like One-Class SVM
and Isolation Forest are other choices. These
algorithms are specifically trained to identify
data points that are very different from the
maijority of the data.
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Future Trends

The field of anomaly detection is rapidly
evolving. Deep learning techniques are
becoming increasingly popular, enabling the
detection of complex and subtle anomalies.
Real-time anomaly detection is also gaining
traction, allowing for immediate response to
emerging threats.
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Anomaly Detection: A

Powerful Tool

Anomaly detection is a powerful tool for
identifying unusual events and patterns. It's
applicable across numerous industries and can
contribute to improved efficiency, enhanced
security, and better decision making.
Understanding and applying anomaly detection
techniques can significantly benefit
organizations seeking to proactively manage
risk and optimize performance.
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Like this post? Repost!

Share your thoughts in the comments!

| share little hacks and tips | actually use in
Data & Al — follow if you wanna see more!
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