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Introduction to Matplotlib Legends and Customization

The ability to generate clear and informative visualizations is fundamental in data science and

analysis. Matplotlib, the foundational plotting library for the Python programming language,

provides extensive tools for creating static, animated, and interactive plots. A crucial component of

any professional-grade plot is the legend, which serves as a map, allowing viewers to correctly

identify the data series or elements represented on the graph. Without a properly configured

legend, complex plots can quickly become ambiguous and difficult to interpret.

While Matplotlib excels at providing sensible defaults, these defaults often require refinement to

meet specific presentation standards or accessibility requirements. One of the most common

customization needs involves adjusting the appearance of the legend text, particularly its font size.

Ensuring the legend text is neither too small to read nor too large to obstruct the data is essential

for effective communication. This guide details the straightforward methods available within the

Matplotlib framework for precisely controlling the size of the text elements within your plot legends,

enhancing both readability and aesthetic appeal.

Before diving into specific sizing techniques, it is important to understand how the legend is

initialized. The standard approach utilizes the `legend()` function provided by the pyplot interface,

typically imported as plt. If you have assigned labels to your plot elements (e.g., using the label

parameter in plt.plot()), calling plt.legend() will automatically generate the legend box.

Default Legend Implementation in Matplotlib

Adding a basic legend to a Matplotlib visualization is remarkably simple, provided that the data

series being plotted have been assigned descriptive labels. When the plt.legend() function is

called without any arguments, Matplotlib automatically selects the placement and uses the default

font properties inherited from the active style sheet. While functional, this default size may not be

optimal for figures intended for high-resolution printing or for embedding within different sized

documents.

The following code snippet illustrates the minimal requirement for initializing the legend

functionality after importing the necessary components from the Matplotlib library. This establishes

the foundation upon which all subsequent customizations, including font size adjustments, will be

built.

import matplotlib.pyplot as plt

# Add legend to plot (uses default settings)

plt.legend()

https://matplotlib.org/stable/index.html
https://docs.python.org/3/
https://matplotlib.org/stable/tutorials/text/text_props.html
https://matplotlib.org/stable/api/_as_gen/matplotlib.pyplot.html
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Once the legend object is created, modification of its properties becomes necessary to achieve the

desired visual outcome. The legend function accepts several optional keyword arguments that

allow developers granular control over appearance, placement, and text properties. To change the

font size specifically, we utilize the fontsize parameter. Matplotlib offers two primary, distinct

methods for defining the value of this parameter: specifying a precise numerical size or utilizing

predefined relative string descriptors. Both methods offer powerful ways to ensure your legend text

is perfectly scaled relative to the rest of the visualization elements.

Method 1: Specifying Font Size Using Numeric Values

The most explicit and precise way to control the size of the text within a Matplotlib legend is by

passing a numeric value to the fontsize parameter of the plt.legend() function. This numerical

input is typically interpreted in typographical points (pt), providing absolute control over the text

scale, independent of the base font settings of the figure.

Using numbers is highly advantageous when adherence to specific publication standards or design

guidelines is mandatory. For instance, academic journals often require figure text elements to be

set at specific point sizes (e.g., 8pt or 10pt) to ensure consistency across their publications. By

specifying a numerical value, the developer guarantees that the legend text will render exactly at

that size, regardless of the relative scale of other text elements in the plot. However, a potential

drawback is that if the overall plot size is scaled up or down, the numerically defined legend font

size will remain fixed, potentially making it appear disproportionately small or large compared to

the rest of the plot elements.

To implement this method, simply assign the desired point size as an integer or float value to the

fontsize argument. For example, setting the size to 18 points ensures a large, highly visible

legend text, often suitable for presentations or posters where visibility from a distance is critical.

plt.legend(fontsize=18)

When choosing a numerical size, it is important to test the output across different display

resolutions and physical print sizes to confirm optimal readability. A typical default font size for plot

axes labels might be 10 or 12, so selecting a legend size close to this range usually results in a

balanced appearance.

Method 2: Specifying Font Size Using Standard String Keywords

Alternatively, Matplotlib provides a flexible mechanism for setting the legend font size using a set of

predefined string keywords. This method offers relative sizing, which means the legend font size is

determined relative to the default font size of the figure. This approach is beneficial because it

https://matplotlib.org/stable/api/_as_gen/matplotlib.pyplot.legend.html
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ensures that the legend scales harmoniously with the rest of the text elements on the plot,

promoting visual consistency even when the overall figure dimensions are changed dynamically.

The relative sizing keywords are derived from standard CSS font sizing conventions and are

particularly useful for maintaining proportional text hierarchies. If the base font size of the plot

environment changes due to a style modification, the legend font size will automatically adjust to

remain 'small', 'large', or 'x-large' relative to that new base size. This robustness makes string

keywords excellent for general-purpose plotting where absolute size control is less critical than

maintaining visual balance.

To utilize this method, pass one of the valid predefined string options to the fontsize parameter.

plt.legend(fontsize="small")

Matplotlib supports the following common string options for relative font sizing:

xx-small

x-small

small

medium (often equivalent to the default size)

large

x-large

xx-large

Choosing between the numeric method and the string method depends entirely on the context and

requirements of the visualization project. For absolute control and compliance with external

standards, numbers are preferred. For flexibility and internal consistency within the Matplotlib

environment, string keywords offer a more scalable solution. The subsequent practical examples

demonstrate how these two methods are applied in real-world plotting scenarios.

Practical Example 1: Applying Numerical Font Size

This example demonstrates the application of Method 1, where the legend text size is explicitly set

using a numerical value. We will create a simple line plot with two distinct data series, ensuring the

legend text is significantly large (18 points) to emphasize its visibility, perhaps for a presentation

slide.

First, we import the pyplot module. Next, we define and plot two separate data series, assigning a

unique string label to each using the label keyword. Crucially, in the call to plt.legend(), we

specify fontsize=18. This ensures that the generated legend text overrides the default size and

renders at exactly 18 points, providing clear readability.

https://matplotlib.org/stable/api/_as_gen/matplotlib.pyplot.html
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import matplotlib.pyplot as plt

#create data

plt.plot(, label="First Line")

plt.plot(, label="Second Line")

#add legend, setting font size numerically

plt.legend(fontsize=18)

#show plot

plt.show()

As observed in the resulting figure, the numerical specification provides a high degree of control,

resulting in a legend that is prominently displayed. This method is indispensable when precise

scaling is required across different elements of a publication-quality figure. The use of a fixed point

size ensures that the element size remains consistent, even if the user viewing the plot has

different system font settings.

Practical Example 2: Utilizing String Keyword Font Size

In contrast to the fixed point size used above, this example illustrates Method 2 by setting the

legend text size using a relative string keyword. We will use the same underlying plot data but

specify the fontsize as "small". This option tells Matplotlib to render the legend text slightly

smaller than the figure's base font size, which is useful when the legend is secondary information

and should not dominate the visual field.

This approach is particularly valuable for complex plots where space optimization is critical. By

https://statistics.arabpsychology.com/?p=11788
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choosing a keyword like "small" or "x-small", the developer can subtly reduce the visual footprint of

the legend, drawing more attention to the primary data lines while still maintaining adequate

labeling. The advantage here is the dynamic adjustment capability; should the overall figure size

change, the legend will appropriately scale down relative to the axes labels and title.

import matplotlib.pyplot as plt

#create data

plt.plot(, label="First Line")

plt.plot(, label="Second Line")

#add legend, setting font size using relative string

plt.legend(fontsize="small")

#show plot

plt.show()

The output demonstrates a legend text size that is visually subordinate to the axes labels, yet still

perfectly readable. This balance is often preferred for figures embedded in reports where the plot

itself occupies a small area on the page. Understanding the behavior of these relative string values

allows for robust and maintainable visualization code, where font sizes adapt intelligently to varying

output constraints.

Summary and Further Resources

Controlling the font size of the legend in a Matplotlib plot is a fundamental skill for generating high-
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quality visualizations. Developers have two powerful methods at their disposal: utilizing precise

numerical point sizes for absolute control, or employing relative string keywords for flexible,

dynamic scaling relative to the figure's base font. Both methods are implemented using the

fontsize keyword argument within the plt.legend() function. Selecting the appropriate method

ensures that the plot remains aesthetically pleasing and, most importantly, highly readable across

different output mediums.

For developers seeking more advanced customization, Matplotlib offers extensive configuration

options beyond simple font sizing, including controlling font family, weight, color, and location.

Mastering these text properties is key to producing professional, publication-ready figures.

To delve deeper into related customization topics and expand your knowledge of Matplotlib's text

manipulation capabilities, consult the following resources:

How to Change Font Sizes on a Matplotlib Plot

How to Add Text to Matplotlib Plots

https://www./change-font-size-matplotlib/
https://www./matplotlib-add-text/
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