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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO 

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? YES 

C.  Which steps of your protocol will viewers benefit most from having filmed? Steps 2.1, 2.2, 3.1, 3.2, 3.9
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 3.4
E.  Will the filming need to take place in multiple locations? NO
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this software program is to simulate the effects of adaptation on visual perception by using a model of how the human visual system adapts to encode color. This model calculates how that encoding changes when the same observer is adapted to different color environments, or when different observers are adapted to the same environment. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Katie Tregillus: This method addresses key questions in cognitive science and neuroscience, such as why sensory systems adapt, and what effects adaptation has on perception. 
1.2. Katie Tregillus: The main advantage of this technique is that it incorporates plausible assumptions about adaptation and color vision, and uses these to more realistically predict color perception across different environments or individuals
Protocol: (read by voice talent at JoVE)
2. Stimulus and Observer Specification
2.1. Begin by selecting the desired image to work with, and observe it pop up in the upper left pane [1-MED-over shoulder].
2.1.1. Talent selects and image and opens it.  
2.2. Then, click the “format” menu to choose how to represent the image and the observer. Click on “standard observer” to model a standard or average observer adapting to a specific color distribution [1-SCREEN].
2.2.1. *To be provided by authors. 

2.3. 
2.3.1. 
2.4. Finally, click on “natural spectra” or “RGB” to approximate actual light spectra or the red, green, and blue pixel spectra of the image on the monitor. [1-SCREEN].
2.4.1. To be provided by authors


3. Adaptation Condition & Spectral Sensitivity Selection. 
3.1. Begin by adapting the same observer to different environments, such as the colors of the current image vs. the color distribution typical of a natural outdoor environment [1-MED-over shoulder].
3.1.1. Show the loaded art image  

3.2. To set these environments, select the “reference” and “test” environments from the dropdown menus. Then, click the “reference” menu to choose the starting environment, which is the environment the observer is assumed to be adapted to while viewing the original image [1-SCREEN].
3.2.1. *To be provided by authors. 

3.3. Next, click the “test” menu to choose the new environment that the observer will become adapted to. Click the ‘adapt’ button, and observe three new images on the screen labeled unadapted, cone adaptation, and full adaptation [1-SCREEN]. 
3.3.1. *To be provided by authors. 

3.4. Alternatively, to adapt different observers to the same environment, such the spectral sensitivity of a younger or older observer, select the spectral sensitivity of the observer, and click on the “lens” menu to choose the density of the lens pigment [1-SCREEN].
3.4.1. *To be provided by authors. 

3.5. Then, click on the “macular” menu to similarly select the density of the macular pigment, and click on the “cones” menu to choose between observers with normal trichromacy or different types of anomalous trichromacy [1-MED-over shoulder].
3.5.1. Talent clicks on the “macular” menu, then clicks on the ‘cones’ menu. 
3.6. Again, click the ‘adapt’ button, and observe three new images on the screen, this time showing the original image, the image filtered for the new sensitivity, and the image after adapting to the new sensitivity [1-SCREEN].
3.6.1. *To be provided by authors. 

3.7. Finally, click the ‘save images’ button to save the three images [1-MED-over shoulder].
3.7.1. Talent clicks the ‘save images’ button on the screen. 

4. Results: Adaptation to changes are portrayed in images 
4.1. This protocol demonstrates how the effects of visual adaptation to a change in the environment or the observer can be visualized in images [1-LM]. As an illustration of how adaptation adjusts to changes in the observer, the model simulated the consequences of lens aging by comparing the predicted appearance of an image as seen through the eyes of a younger [2-LM] or older observer who differ only in the density of the lens pigment [3-LM].
4.1.1. Figure 2c: Add label “Lens Aging Simulation”
4.1.2. Figure 2a: Add label “Lens Aging Simulation”
4.1.3. Figure 2b: Add label “Lens Aging Simulation”
4.2. As an illustration of how adaptation adjusts to a change in the environment, the model was used to simulate how we might adapt to a low contrast hazy environment [1-LM] by adjusting color coding to match the encoding expected for a typical higher-contrast environment [2-LM].
4.2.1. Figure 4a: Add label “Adaptation Simulation”
4.2.2. Figure 4b: Add label “Adaptation Simulation”
2. Conclusion (said by authors on camera)
2.1. Katie Tregillus: This technique can be applied to any image ensembles or observers with different spectral sensitivities. It can 
2.2. also be generalized to examine adaptation to other characteristics of images, such as their spatial properties.

2.3. Katie Tregillus: The rendered images model the theoretical limits of long-term adaptation, and can be used to examine the functions of adaptation by testing what information subjects can perceive in the adapted images that they could not perceive in the original images.

2.4. Katie Tregillus: The rendered images also provide more realistic simulations of the effects of a sensitivity change on visual perception, and show how adaptation tends to compensate or discount these sensitivity changes. 

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

The media files will be screen shots from the program or the images supplied with the manuscript
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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