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Authors, please fill out the brief questionnaire below.   
A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____no_____ If yes, please list make and model of your microscope: 
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___no_____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_  setting up each course level (3 steps) , painting the obstacles________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _____setting up the courses correctly according to the template__
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:  (note: edited for length)
The overall goal of this procedure is to provide detailed instructions on how to assemble and administer a portable obstacle course to evaluate navigation ability in patients with vision impairment.  (Intro) Spoken with title screen.  
This is accomplished by first _identifying a suitable space to construct the course and obtaining all of the necessary equipment. (P1)   could use shot 3.1.2:  BROLL of the course hallway setup with obstacles. 
The second step is to create the course infrastructure. This includes painting the adjacent walls and laying down the floor tiles, as well as painting the obstacles and setting up lights. (P2)  (Figure 1 could be used here, alongside first page of figure 2) 
Next, the testing area is prepared for use.  The lighting should be set to the desired illumination, and the Styrofoam obstacles placed.  (P3)  Shot 2.3.2  - lights being dimmed, and then shot 3.2.2: as the obstacle placed.  
After the course is run, the results can be analyzed by examining   the outcomes of percent preferred walking speed, the number of collisions and errors, as well as the two visual identification tasks. 
(P4)  shot 3.5.1: talent records… 
Ultimately, the portable obstacle course for low vision applications can be used to assess navigation and mobility capabilities in persons with low vision or who are using artificial vision devices.
(P5)  (Figure 6 alongside figure 7)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).     
Authors, please provide a graphic overview file.  Please see “Schematic_Results_Instructions_JoVE”  for instructions.  Alternatively, I have also made suggestions for figures/shots that can be used above. 
B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Author name _Nau___: The main advantage of this technique over existing obstacle courses, is that this is designed to be portable and reproducible.  This allows for standardized metrics that can be measured over multiple study sites. This is important in the field of low vision and artificial vision where it is often necessary to have multi-site studies due to lower subject numbers.    

1.2. Jacki Fisher:  This method can help answer key questions in the low vision and artificial vision field, such as whether vision restoration efforts confer improvement in obstacle avoidance.  

1.3. Author name _Fisher__: Though this method can provide insight into the amount of improvement provided by an artificial vision device, it can also be applied to situations where patients have significant visual impairments such as macular degeneration or after suffering a stroke. It provides an objective method of demonstrating their visual limitations so that patients can better understand how therapy needs to be targeted. 
1.4. **Author name  Nau : Demonstrating the procedure will be _Jacki Fisher_______ our research coordinator from my laboratory.  

1.4.1. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.

Protocol (read by voice talent at JoVE):

2. Course construction & preparation                             (Authors  will be filming a healthy subject) 
2.1. To begin construction, first choose an appropriate hallway for the obstacle course. The dimensions should be 40 feet long by 7 feet wide consisting of 280 one foot square beige portable floor tiles. Install the course floor, placing tiles with the black trim around the perimeter of the course. 
2.1.1. TITLE SCREEN: first sentence spoken with title screen.
SHOT 1: Shot of empty hall 
2.1.2. WIDE/BROLL: show the hallway with the course set up (also get some BROLL in case needed below) 
2.1.3. MED: show the tiles with the black trim around the edge of the course.
2.2. Also paint the adjacent walls to match the beige floor tiles in order to create a monochromatic testing environment. If the specific color of the floor is not available, a floor tile can be taken to a local hardware store for color matching. 
2.2.1. MED: show that the walls are the same color as the floor: perhaps film the walls then pan up down to the floor.  (Or: authors, if you have a spare floor tile, it can be held up to the wall to show that the color matches.)
2.2.2. MED: show a can of Paint next to (or placed on top of) a floor tile that it has been color matched to.  (if available.. Authors, perhaps you have saved some color matched paint for touch ups that can be used here?) Painting wall
2.3. Next, install lighting according to the lighting template as seen here (show figure 1). Connect the lights to a dimmer switch. Then paint obstacles according to painting instructions included with the manuscript accompanying this video. 
2.3.1. LAB MEDIA: figure 1
2.3.2. CU: talent uses the dimmer switch, moves it down (or turns knob). (similar shot below, 2.4.1 as a med shot) Take 1 ceiling, Take 2 Dimmer Box
2.3.3. MED over the shoulder: talent examines an obstacle while holding the painting instructions (as in fig 2) – Then rotates the object showing the camera how it is painted.  (authors have also provided separate image files of the objects if needed) 
2.4. Now, prepare the testing area for the experiment.  Adjust the lighting to the desired condition and also check with a light meter at the beginning, middle and end of the hallway containing the course.
2.4.1. MED: show as talent uses the dimmer switch to adjust the lighting to the desired condition; we can see light level in the room change. 
2.4.2. MED over the shoulder: show as talent checks the light level with a light meter. 
2.5. Make sure that the video camera is set to record, and that camera placement is appropriate to capture the subjects as they walk through the course.  A ceiling mount is recommended, or alternatively the camera can be hand held. 
2.5.1. MED over the shoulder: talent checks to assure that the video camera recording, and that camera placement is appropriate. (ie looks at video feed on a computer screen)
2.5.2. MED: a shot showing the ceiling mounted camera.  Slate on iPhone Take 2 on camera, walking up to line
2.6. Once the course is prepared, bring in the subject to record their Preferred Walking Speed, or “PWS.”  Position the subject in the center of the walkway so that their toes are behind the border of the walkway.  
Begin empty course
2.6.1. MED: talent brings the subject to the center of the walkway.
2.6.2. MED: show that the subject’s toes are placed behind the border of the walkway. 
2.7. Then, read the instructions to the subject, instructing them to walk down the Hallway at their normal walking speed, stop when told to at the end of the hall, and then turn around and walk back.  
2.7.1. MED: show as talent reads the instructions to the subject, as the subject listens and nods in acknowledgement.   (note: shot 3.3.2 is similar, but with a course obstacles set up)
2.8. Begin recording with the stopwatch once the subject’s foot crosses the black border and onto the pathway.  Stop recording time once a foot crosses the black border at the other end of the walkway. Record this time as Preferred Walking Speed One, or PWS1.   
2.8.1. MED over the shoulder: talent begins recording with the stopwatch as the subject can be seen starting to walk in the distance.
2.8.2. CU: subject’s foot crosses the black border at the other end of the walkway. 1st take slated as 2.8.1, take 4
2.8.3. MED: talent records the Preferred Walking Speed. 
2.9. Then have the subject turn around and repeat the procedure in the opposite direction. Record this time as well as PWS2, then average the two recorded times and record this as the subject’s final Preferred Walking Speed. 
2.9.1. MED: the subject is now turned around, and starts walking in the opposite direction.
2.9.2. MED: talent records the second Preferred Walking Speed, then averages the two speeds.  (in a spreadsheet or on a clipboard)
End empty course
3. Obstacle course navigation
3.1. From the randomization scheme, set up the first course.  Refer to the provided diagram for correct mapping of the obstacles. The floor tiles should be used as the grid upon which the obstacles are mapped.
3.1.1. LAB MEDIA:  If possible, a screen shot showing the setup of the first course (from figure 4) (authors, this is a good suggestion, can you provide this?) 
3.1.2A (added shot) Setting up course
3.1.2B
BROLL of the course with obstacles in place.  (may be needed in intro as well)  
3.2
It is helpful to number the tiles along the vertical and horizontal axis with an indelible marker to permit easy placement of the obstacles.  It is also helpful to label the obstacles according to the provided diagrams in an inconspicuous location. 
3.2.1 MED (Or CU may be needed): talent shows that the tiles are numbered along the vertical and horizontal axis. (points to the numbers) Writing on floor tiles
3.2.2 MED: talent shows that an obstacle is labeled in an inconspicuous location (ie turns it over to show camera) then talent places the object (perhaps lines it up with the  # on the tile) 
3.3 Now guide subject to the start of the 40 foot walkway. The subject should be positioned in the center of the walkway (column “D”) with their toes behind the border.  Read the course instructions to the subject (fig 3). 
3.3.1 WIDE: talent guides the subject to the start of the walkway, we can see that the course is setup. 
3.3.2 MED: talent reads the instructions to the subject, subject nods in acknowledgement.  
3.4 Again, begin recording with the stopwatch once the subject’s foot crosses the black border and onto the pathway.  Then, stop timing once a foot crosses the black border at the other end of the walkway.  Record this time as the subject’s Course Speed (CS).
3.4.1 MED: talent begins timing with the stopwatch as the subject starts walking through the obstacle course. 
3.4.2 MED over the shoulder: talent stops the stopwatch, and records the course speed.
3.5 Also record if obstacles are hit, and grade the severity of each hit on a 3 point scale as per the instructions. The course run should also be videotaped for later confirmation by an independent observer. 
3.5.1 MED over the shoulder: talent records the obstacles that were hit, and grades severity on a 3 pt. scale.   (would be good if we can see the previously recorded data in this shot as well, if it is to be used in the intro)
3.5.2 MED over the shoulder: talent views the video of the recorded course run.  
4 Obstacle identification
4.1 Upon completion of the course navigation task, turn the subject around to face the course and then position them at center of the course.  Assure that any obstacles that require repositioning in order to view the correct color from the end of the course are rotated. Then, read the course instructions to subject (fig 3). 
4.1.1 MED: talent turns the subject around to face the course and then positions them at center of the course.
4.1.2 MED: Show as talent repositions a couple obstacles. 
4.1.3 MED: briefly, show talent speaking to the subject, giving instructions.
4.2 At this time the first object identification task will be administered.  Ask the subject to turn around and tell the research assistant the total number of objects they can discern within 30 seconds and record this number. 
4.2.1 MED: subject turns around and then speaks…telling the researcher the number of objects they can see. Slated as 4.1.3/4.2.1
4.2.2 MED over the shoulder: talent records this number.
4.3 Now, instruct the subject to walk back through the course and point to each obstacle they can see.  It does not matter if they collide with the obstacle. If a collision occurs, grade the severity of the impact, but do not redirect the subject.  The number of obstacles they can see is recorded. It is helpful to record which obstacles they are able to detect. This is not timed. 
4.3.1 WIDE: talent walks back through the course and points to an obstacle they can see.
4.3.2 MED: another shot as the subject points to an object they can see as they are walking.
4.3.3 MED over the shoulder: talent makes note of detected obstacles, as he/she watches the subject.  
4.4 Next, set up for the next course version that will be run for the subject.  Obstacle course navigation and obstacle identification should be repeated for each course iteration that is run.  
4.4.1 WIDE; show as talent sets up for the next course version that will be run for this subject.
4.4.2 MED: again show as talent guides the subject to the beginning of the course run (with new setup). 

5. Results: Low Vision Obstacle Avoidance  
5.1 Six sighted blindfolded, sighted and 36 completely healthy blind adult subjects completed the entire obstacle course at baseline and then again after a 15-20 hour structured training protocol with the BrainPort device.  The Percent Preferred walking speed at Baseline and Post Training demonstrates that subjects using the BrainPort walked more slowly than without it.   
5.1.1 LAB MEDIA: Provided image of brain port device  (or a brief shot of the device if this is preferred) 
5.1.2 LAB MEDIA:  Figure 6
5.2 This figure shows baseline versus BrainPort condition results for the outcome of percent possible errors. Using the BrainPort, subjects had a trend towards a reduced number of collisions with obstacles compared to the no BrainPort condition.  
5.2.1 LAB MEDIA: figure 7
6. Conclusion (said by authors on camera)
6.1 Jacki Fisher:  Once mastered, this technique can be done in 90 minutes if it is performed properly.
6.2 Author name _Nau_: This procedure can also be performed while changing the illumination level in order to answer additional questions involving how ambient light levels influence object identification and obstacle avoidance.
6.3 Author name _Fisher: Don't forget that working with visually impaired persons can be hazardous and precautions such as having an assistant walking behind the patient or subject should always be taken while performing this procedure.   
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, 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.  

Insert your media filenames here.

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, as well as an introduction to your videographer, closer to your filming date.
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