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Classroom Activity: One CNN Step by
Hand

Convolution, padding, stride and max pooling

A grayscale image is represented by the following input matrix. A CNN uses the filter
shown below.

Input image I

1 2 0

0 1 3

2 1 1

Filter / kernel K

1 0

0 1

Setting Value

Padding p = 1

Convolution stride s = 1

Pooling 2 x 2 max pooling

Pooling stride 2

Important: For this activity, apply the filter directly as shown (no kernel flipping).

Tasks
1. Add padding to the input matrix.

2. Calculate the output size after convolution.

3. Perform the convolution and write the resulting feature map.

4. Apply 2 x 2 max pooling with stride 2.

5. Write the final pooled output.

Output-size formula: (N - F + 2P) / S + 1

Show enough working to make clear how the filter is moved and how each output value is obtained.


