Dragonframe Chroma Key Tutorial
The Dragonframe software package has a wide variety of stop-motion cinematography capabilities. This tutorial focuses on the workflow associated with the Chroma Key function – also known as “green screen” - in Dragonframe and external video editors to create a video. Chroma keying takes a selected color and eliminates it from the shot, revealing a background image (or video). Thus, if you film a scene on a solid green background and apply chroma key, all the green will be erased and replaced with a different scene of your choice; this process is often used in television weather reports.
 If you want to make use of the chroma key function, there are some steps you need to take before you set up your LEGO scene:

1. Obtain the background image or video you desire. This can be a render, photo, scan, etc.

2. Decide on the solid color you want for the background. Green seems to be the most common and produces the best results, although blue is also used.

3. Obtain suitable non-reflective material such as matte paper or fabric to create a green screen.


Once you've gathered these, you can set up your camera & LEGO scene. We opted to use a light-diffusing tent to help reduce the contrast of shadowed areas, which helps when applying chroma key effects.
LEGO Character Setup - Peg Paper
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Using this paper knob setup will give optimal results when combined with the lighting, camera settings, and dragon frame tutorials.


 Find Coordinates

[image: image1.jpg]


Setup the desired position for your LEGO characters, using a baseplate and various LEGO blocks. Make sure to use the appropriate second layer blocks, because the paper will not be able to come down fully around the pegs if there are extra/unnecessary pegs beneath it. The figure to the right shows the base plate and peg setup used for the LEGO banner video. Ideal pegs would be green to closely match with the green screen. 
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After finding the basic setup for your video you can calculate the coordinates of each peg. Set the center of one peg as your home coordinate (0,0); this is dipicted as “o” in the picture to the right. Using the radius of the pegs along with the distance between them, calculate the coordinates of each peg that needs to be milled into the paper.

Note: Here are the coordinates used to create the Banner LEGO video as well as measurements of the peg separation distances. It was measured in inches using a micrometer. We used coordinates to the nearest 1000th of an inch.
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Machining Paper Holes
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Now that you have your coordinates for the paper peg holes, you’re ready to machine. Using the custom LEGO peg tool (shown in the pictures aside) and the help of a senior machine shop mentor at the CNC mill, load your paper taped to a slab of scrap plywood onto the machine. The machine should rotate the tool at 500 RPM. Move to each coordinate, and cut through the paper.
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NOTE:  Be sure when lowering the cutting tool that you ONLY cut through the paper. Hitting the plywood will dull the cutting abilities of the tool. 
Now you’ll have your final Chroma Key paper. Load it onto the pegs, place it in the filming area, and you’re ready to add some LEGO figures!
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Note: For the best Chroma Key results overlap the paper with the front pages over the back pages to assist in eliminating shadows.
Lighting Conditions


We found that in order to minimize the shadows of the scene it was best to use a light tent, and to provide low angle light sources to either side of the tent. The tent diffused the light enough that the entire scene was lit, and shadows were not produced above. 

Camera Settings
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Once lighting conditions are set, camera settings need to be set to reduce the reflectivity of your background screen, as well as to bring the entire scene into focus. The more focused the scene, the less of a “halo” effect will be produced when overlaying the green screen effects.


Aperture settings commonly referred to as f-stops, adjust the size of the aperture to allow more or less light through the lens. A larger f-stop corresponds to a smaller aperture diameter. A wide aperture produces an image with a focused point, while the background and foreground appear out of focus. A smaller aperture produces a much more focused image, however with a smaller aperture the image will appear much darker without the adjusting of other settings.


Shutter speed effects how long the shutter remains open. A longer shutter speed allows more light to hit the photo receptor; however your image is more prone to motion blur should the subject matter or camera move.  


Iso, in a digital camera, is the photo receptors sensitivity to light. A high iso setting will make your image brighter without adjusting the aperture or shutter speed. The disadvantage is that the higher the iso, the more photographic noise, higher quality cameras do pick up less noise at a higher iso.

The Exposure level indicator provides feedback for how exposed an image the current camera settings will produce. Generally the desired combination of camera settings will align the needle of the exposure level indicator with 0, so that the image is neither over nor under exposed. 
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Since shutter speed is not an issue with the still scene of Lego stop motion, adjustment of the iso should not be required. A higher f-stop with a long shutter speed is suggested. For the camera used by Dr. Odom the settings we found to give desirable results are shown in an image bellow. For this particular camera the shutter speed is given in the denominator of a fraction of a second. As described above the exposure indicator needle is at 0, and though the iso is above the base value of 100 for this particular setting, using a longer f-stop would produce similar results. Should a faster shutter speed be required, this camera is high enough quality that the amount of noise, introduced by increasing the iso, is manageable.
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Once you've connected the camera and keypad, open Dragonframe and create a new scene. You should now see the live view from your camera on the screen. 
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As you move the mouse around the main view, a toolbox should appear with several tabs at the top. To begin the chroma key process, you must first load your background image or video. Navigate to the “Line-up Layer” tab, whose icon is:           .
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Select “Load Image” or “Load Movie” as appropriate. Browse your filesystem and select your desired background file.

You'll want to drag the Opacity slider down so you can see your live view. Next, navigate to the Chroma Key tab, whose icon is            . Activate chroma keying by choosing “On”. Make sure the “Key Layer” selection is set to “Animation”. 

Now you need to choose your key color from your live view. Move the cursor over the color you want removed and click to specify that color (the color you're hovering over is displayed in the “Key Color” box). After selecting the color, you need to then drag the “Tolerance” slider to increase or decrease the range of colors around your key color that are to be removed from the live shot. Judge what tolerance level you should use based on feedback from the view on screen. If you have lighting artifacts such as shadows that adversely affect your shot, you may need to correct them.

Once you have adjusted your tolerance as desired, you can commence photography. Note that Dragonframe will store the raw data captured from the camera for each shot, and will not actually apply the chroma key effect to the captured images. Dragonframe’s chroma keying is, in fact, rather basic, and better results can be obtained from a dedicated video effects post processor such as Adobe After Effects. Nonetheless, it is very helpful to enable chroma key while shooting to visualize problem areas such as shadows.

After you’ve shot several frames, you may need to repeat frames, loop segments, or copy & paste frames. These functions are available at the bottom of the timeline: the icon for looping/repeating frames is [image: image5.png]


, and the icon for deleting frames is [image: image6.png]


. 
Once you have completed shooting and have obtained the desired frames, you can then export a video from Dragonframe. Select File -> Export Movie and configure the settings such as framerate, video codec, resolution, and filename as desired. Depending on the external software you choose to apply chroma keying, you may need to export to a specific format such as .mp4, .avi, etc.
Many external video editors are capable of applying a chroma key effect to the video exported from Dragonframe; if you have access to it, we recommend Adobe After Effects. Not only does it have a superb chroma key function (the “Keylight” plugin), you can also apply color correction(s), special effects, and other filters to your video to achieve any desired look. 
For even more precise frame-by-frame control, you can even use Adobe Photoshop to edit and render your video (yes, Photoshop does handle video). The disadvantage is that Photoshop does not have the Keylight plugin, and as such applying the color keying will be a much more time-consuming process.
Whichever software you choose, you will need to load the same image as before (from Dragonframe’s line-up layer step) as a background layer and load your video on a layer above the background. Then, when color keying is applied, your background image will be visible and only the LEGO figures will remain in the foreground.
