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What are activation functions in neural networks ?

In the world of neural networks, activation functions act like gatekeepers, controlling the flow
of information and influencing a neuron’s output. They're essential for introducing non-
linearity, a crucial concept for neural networks to learn complex patterns from data.

Imagine a neural network without activation functions. In that case, it would just be a series
of linear operations, unable to capture the intricacies of real-world data. Activation functions
address this limitation by introducing non-linearity, allowing the network to learn and
represent more complex relationships.

Here's how activation functions work:

1. Weighted Sum: Each neuron in a neural network receives inputs from other neurons,
and these inputs are multiplied by weights. These weights determine the strength or
influence of each input on the neuron.

2. Activation Function Applied: The weighted sum of all the inputs is then passed through
an activation function. This function acts like a filter, transforming the input signal into
an output value.

3. Output Firing: Based on the activation function’s output, the neuron may “fire”
strongly (outputting a high value) or weakly (outputting a low value).

Common Types of Activation Functions:

 Sigmoid Function: Squeezes the input between 0 and 1, often used for binary
classification problems (e.g., image recognition: cat or not a cat).

» ReLU (Rectified Linear Unit): Simpler and more efficient, outputs the input directly if
it's positive, otherwise outputs 0. A popular choice due to its ability to avoid the
vanishing gradient problem (a mathematical hurdle in training deep neural networks).
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 tanh (Hyperbolic Tangent): Outputs a value between -1 and 1, useful for both
classification and regression tasks.

Choosing the Right Activation Function:
The best activation function for your neural network depends on several factors:

« Classification vs. Regression: In classification problems (predicting categories), sigmoid
(binary) or softmax (multi-class) functions are common choices. For regression
problems (predicting continuous values), ReLU or tanh are often used.

e Output Range: Some activation functions limit the output to a specific range (e.g., 0-1
for sigmoid). Choose a function that aligns with your desired output range.

» Computational Efficiency: ReLU is generally faster to compute compared to sigmoid or
tanh.

In essence, activation functions are the secret sauce that enables neural networks to move
beyond simple linear relationships and make sense of the complexities in real-world data. By
introducing non-linearity, they empower neural networks to learn intricate patterns and

deliver accurate results.
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