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Understanding Lens Sharpness Charts: A Photographer’s Essential Tool

Every photographer, whether a hobbyist or a seasoned professional, has a burning question when evaluating a

new lens: “How sharp is it?” The answer lies in a simple yet powerful tool called a lens sharpness chart. These
charts provide a visual representation of a lens’s resolving power, revealing how well it can render fine detail across
the frame. By learning how to read, create, and interpret these charts, you can make informed decisions about lens
purchases, optimize your gear setup, and ultimately capture images with the clarity you desire.

What Is a Lens Sharpness Chart?

A lens sharpness chart is a test target designed to challenge a camera lens’s resolution and contrast capabilities. It
typically consists of a series of fine lines, dots, or patterns that vary in size and spacing. When you photograph the
chart, the resulting image shows how accurately the lens can reproduce these details. A high-quality sharpness
chart will reveal subtle differences in performance, allowing you to compare lenses side by side.

Unlike generic test patterns, a lens sharpness chart focuses on practical, real world detail. It is often printed on
high contrast paper, with black lines on a white background, and includes a range of spatial frequencies. These
frequencies are measured in line pairs per millimeter (Ip/mm) or cycles per degree, indicating how many pairs of

black and white lines can be resolved within a given area.

Why Sharpness Charts Matter for Photographers

¢ Objective Evaluation: They provide a quantifiable way to assess a lens’s performance, moving beyond
anecdotal reviews.

« ldentifying Weaknesses: You can spot edge softness, barrel distortion, or internal aberrations that might affect
your images.

« Comparative Analysis: By testing multiple lenses under identical conditions, you can determine which one
offers the best sharpness for your needs.

¢ Lens Development: Photographers who build or modify lenses can use sharpness charts to measure
improvements or diagnose problems.

* Marketing and Documentation: Lens manufacturers often publish sharpness charts to showcase optical
performance, making them a valuable reference for buyers.

Key Components of a Lens Sharpness Chart

A well designed chart contains several elements that together provide a comprehensive view of a lens’s capabilities:

1. Line Pair Series: The most common feature, showing alternating black and white lines that become
progressively finer.

2. Dot Patterns: Small, evenly spaced dots test the lens’s ability to resolve point sources of light.

3. Gray Scale Gradients: These assess the lens’s ability to render subtle tonal changes.

4. Edge Test Areas: Sections of the chart that test the lens’s performance from the center to the edge.

5. Color Filters: Some charts include colored sections to evaluate chromatic aberration.



How to Read a Lens Sharpness Chart

Reading a sharpness chart involves more than simply looking at a blurry or crisp image. You need to understand
spatial resolution, contrast, and how these metrics translate into real world photography.

1. Spatial Resolution

Spatial resolution refers to the smallest detail a lens can distinguish. In a chart, this is typically shown by the line
pair series. A line pair is a single black line adjacent to a white line. If the lines are still clearly separate, the lens can
resolve that spatial frequency. As the lines get closer, they eventually merge into a gray band, indicating the limit of
the lens’s resolving power.

2. Contrast

Contrast is the difference in luminance between adjacent lines. A high contrast chart will have stark black and white
lines. When a lens reproduces these lines with minimal loss of contrast, the resulting image will appear sharp and
detailed. A drop in contrast often manifests as a washed out or blurred image.

3. Edge Performance

Many lenses exhibit center to edge performance variations. Sharpness charts typically include a series of lines or
dots that run from the center toward the corners. By examining these areas, you can determine whether a lens
maintains sharpness across the entire frame or if it softens toward the edges.

4. Chromatic Aberration

Chromatic aberration (color fringing) can be identified by colored sections on the chart. If the lens accurately
reproduces the colors without fringing, it demonstrates good correction of wavelength dependent focusing errors.

Types of Lens Sharpness Charts

There are several variations of lens sharpness charts, each tailored to specific testing needs. Below are the most
common types:

e Standard Test Charts: Basic line pair and dot patterns used for general evaluation.

¢ High Resolution Charts: Include extremely fine lines to push the limits of high end lenses.

¢ Dynamic Range Charts: Incorporate gray scale gradients to assess how a lens handles subtle tonal
differences.

e Color Aberration Charts: Feature colored sections to test for chromatic aberration and color fidelity.

¢ Macro Test Charts: Designed for close up photography, with extremely small line pairs and dot patterns.

Creating Your Own Lens Sharpness Chart

While many pre printed charts are available, creating your own chart gives you flexibility and ensures the target is
perfectly suited to your testing setup. Here's a step by step guide to designing a custom chart:

1. Choose a Design Software: Use a vector graphics program like Adobe lllustrator or the free Inkscape. These
tools allow precise control over line spacing and dot placement.

2. Define Spatial Frequencies: Decide on the range of line pairs per millimeter you want to test. For full frame
lenses, a range of 80—200 Ip/mm is common.

3. Create Line Pair Series: Draw alternating black and white lines with decreasing width. Ensure the lines are
printed on a high contrast surface.

4. Add Dot Patterns: Place evenly spaced dots that gradually decrease in diameter.



5. Include Edge Test Areas: Add a series of lines or dots that run from the center to each corner of the chart.

6. Print on High Quality Paper: Use matte, high contrast paper to prevent glare and ensure accurate imaging.

7. Verify the Chart: Test the chart with a reference lens to confirm that the lines are resolvable at the intended
spatial frequencies.

Tools and Equipment for Lens Sharpness Testing

Accurate sharpness testing requires the right tools. Below is a list of essential equipment and software:

e Camera and Lens: Use the lens you want to test, mounted on a camera body that supports manual focus and
exposure controls.

« Tripod: A sturdy tripod ensures the camera remains perfectly still during the test.

e Macro Lens or Extension Tubes: For close up tests, a macro lens or extension tubes help achieve the
necessary distance to the chart.

e Focus Distance Markers: Mark the exact distance between the camera and the chart for repeatable results.

 Lighting: Consistent, diffused lighting eliminates shadows and highlights that could skew results. LED panels
or a lightbox work well.

¢ Image Processing Software: Programs like Adobe Lightroom, Capture One, or free alternatives like
RawTherapee can be used to adjust exposure and contrast.

* Sharpness Analysis Tools: Software such as Imatest, DxO Analyzer, or the free Imatest Lite offers automated
sharpness measurement and MTF curves.

Step by Step Lens Sharpness Test Procedure

Follow these steps to conduct a reliable sharpness test:

1. Set Up the Environment: Place the chart on a flat, level surface. Ensure the lighting is uniform and free of
hotspots.

2. Mount the Camera: Secure the camera on the tripod. Align the camera’s sensor plane perpendicular to the
chart.

3. Focus: Use manual focus. Set the focus ring to the distance marked on the chart. For macro tests, adjust the
extension tubes or macro lens focus accordingly.

4. Adjust Exposure: Set a neutral exposure (e.g., f/8, 1/125s, ISO 100) to avoid over exposure or under exposure
of the lines.

5. Take Multiple Shots: Capture at least three images of the chart to account for any minor variations.

6. Process Images: Import the photos into your image editor. Adjust contrast and brightness to clearly view the
lines.

7. Analyze Sharpness: Use sharpness analysis software to generate MTF curves and resolution data.
Alternatively, manually examine the lines for clarity.

8. Document Results: Record the spatial frequency at which lines start to blur. Note any edge softness or
chromatic aberration.

Interpreting Lens Sharpness Data

After obtaining the raw data, you need to translate it into actionable insights. Below are common metrics and what
they mean:

* MTF 50%: The spatial frequency at which the Modulation Transfer Function drops to 50%. A higher value
indicates better sharpness.
< MTF 10%: A more conservative measure, indicating how the lens performs at lower contrast levels.



e Edge Sharpness: Compare the MTF curves from the center to the corners. Consistent curves suggest uniform
sharpness.

e Chromatic Aberration: Look for color fringing in the chart’s colored sections. Minimal fringing indicates
effective correction.

Common Mistakes to Avoid When Testing Lens Sharpness

Even experienced photographers can make errors that skew results. Keep an eye out for the following pitfalls:

¢ Inconsistent Focus: Even a slight mis focus can dramatically reduce sharpness. Use a focus aid or live view
magnification to ensure precision.

« Uneven Lighting: Shadows or glare can mask fine details. Use diffusers or a lightbox to provide even
illumination.

¢ Camera Shake: A shaky tripod or vibration can blur the image. Use a remote shutter release or a timer.

 Incorrect Exposure: Over exposed lines lose contrast, while under exposed lines become indiscernible. Aim for
a balanced exposure.

« Ignoring Lens Mount: Some lenses require a specific mount or adapter that can introduce optical distortion.
Test with the correct setup.

Comparing Lenses Using Sharpness Charts

Once you have sharpness data for multiple lenses, you can compare them side by side. Here’s a practical approach:

1. Compile MTF Curves: Place the MTF curves for each lens on the same graph. This visual comparison
immediately highlights differences.
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