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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)__No_______  (If you can record images/videos using your own camera/software, then mark 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)____Yes____ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps by their protocol number. 1.1; 1.2; 2.2.2; 3.1.4; 4.1 ___________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the step by its protocol number. In our opinion no aspect is difficult if the system is running properly.
E.  Will the filming need to take place in multiple locations? (Y/N) ___No____ If yes, how far apart are the locations?
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):
Procedural Narrative:
The overall goal of this procedure is to evaluate spatial and temporal gait parameters of patients and healthy older adults with a photoelectric system in a straightforward and objective manner. (Intro)

This is accomplished by first acquiring a floor-based photoelectric system along with a video camera and computer. (P1)
The second step is to define the corridor for the test with the photoelectric systems and align the camera. (P2)
Next, install the software and prepare it for use with the test. (P3)
The final step is to have the patient perform several walking trials. (P4)
Ultimately, spatiotemporal gait analysis is used to show differences between left and right side for different gait parameters. (P5)
(Video editor: For P5, please use most viable of “Figure 4.jpg”, 51878fig4highres.jpg, 51878fig4.jpg or last image in 51878_Item_animations_070714.pptx)
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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).   
(Video editors:  The graphics are also in the file 51878_Item_animations_070714.pptx on the upload site; use the numbering shown here.)
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Nicola Maffiuletti: The main advantage of this technique over existing methods, like force plates or 3D motion analysis, is that it does not require patient preparation, it is easy to operate, it has good accessibility, the sensors are durable and they do not require calibration.

1.2. Nicola A. Maffiuletti: Demonstrating the procedure will be Julia Item a research assistant  from my laboratory.   
1.2.1. Interview style: Author saying the above 

1.2.2. 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. Hardware Installation
2.1. The first step is to construct the testing system in a room that can accommodate a straight 15 meter walk. The Optogait system used in this video is composed of 1 meter long bars that can be connected to create varying length tracks along a floor. Each bar has 96 diodes along its length that are either light-transmitting or light-receiving. (TEXT: The first bar is unique; the rest are interchangeable) 

2.1.1. WIDE: Talent bringing/organizing equipment in appropriately sized room

2.1.2. MED: Talent picking up an Optogait bar

2.1.3. CU: Optogait bar in hands of talent showing diodes 

2.2. Use a 10 meter set of light-transmitting bars to form the right boundary of a straight path with all the diodes facing where the patient will walk. Make sure there are about two meters before and after each end. Place the bar with a silver drum containing power and data ports at the start of the path; all other bars are interchangeable.  At every juncture between bars, have one of the supplied caps ready.  Align the bars and insert a cap to connect the sections.  

2.2.1. WIDE: Talent arranging the bars (not connecting them) along a straight line, ready to be connected (Video editor: This goes with the first two lines)

2.2.2. MED or WIDE: Talent at start of path/bars, placing bar with silver drum 

2.2.3. MED: Talent at a point where two bars meet, then getting/showing cap

2.2.4. CU: Talent aligning bars, then placing cap

2.3. After completing the right boundary, get a 10 meter set of light receiving bars to create the left boundary.  Place these parallel to the first boundary at a distance of 1 meter and orient them with their diodes pointing toward where the patient will walk.  When the path is complete, use tape to mark the 2 meter distance before and after the beginning and end of the track.  At this point, attach the power supplies to each of the tracks.

2.3.1. WIDE: Talent getting second set of bars, first completed set shown in frame

2.3.2. WIDE: Talent placing bars parallel to and one meter away from first set

2.3.3. WIDE: Talent at beginning of track measuring and marking distance; ideally closest part of track would be seen

2.3.4. MED or WIDE: Talent attaching power supplies

2.4. The system uses a laptop for data collection and a camera for creating a visual record. Connect the camera to the laptop with a USB cable. Connect the first receiver bar, from the left of the track, to the laptop with a USB cable.  

2.4.1. WIDE: Talent bringing laptop and camera into position near start of path. 
2.4.2. [moved] WIDE: Talent getting camera and placing it and checking view for experiment

2.4.3. [combined with 2.4.1] WIDE: Talent going from camera to laptop with USB cable, making connection

2.4.4. WIDE: Talent going to receiver bar, getting cable and connecting it to the computer

2.5. At the first transmitting bar, use the switch to turn on transmitting photoelectric devices along the track. Continue to the receiver bar and turn on the receiver photoelectric devices. Check that the green lights come on.  Before proceeding, check that all of the control LEDs on the receiver bars are green. (TEXT: See manuscript for guidance if any LEDs are red.)  

2.5.1. WIDE: Talent going to transmitter bar and turning it on

2.5.2. WIDE: Talent moving to receiver bar and turning on device

2.5.3. MED or CU: Green lights on first receiving bar

2.5.4. WIDE: Talent checking lights along entire track
3. Software Set Up
3.1. The testing depends upon the Optogait software which should be loaded onto the computer. (TEXT: This video uses version 1.8.1.  The software automatically recognizes the camera.)) When using it for the first time, create a new test by selecting “Test”. Then click on “Define/Modify tests”. Next, click on “Gait test”.  Select “Duplicate test”.  Confirm the duplication of the test in the pop-up window.

3.1.1. WIDE: Talent working at computer used in experiment

3.1.2. SCREEN: Start with the screen as presented when software is first opened, then select Test.  After a pause of a few seconds, click on Define/Modify tests.  Pause, then click on Gait test. Pause, then click on Duplicate test. Confirm duplication.

3.2. Now, double click on the duplicated test to modify the name.  In this case, “Gait Test 10 bars” is used.  Select 10 for the number of bars.  Use the default settings for the gait test.   Finally, save all modifications.

3.2.1. SCREEN: Click on the duplicated test.  Enter the name. Select the number of bars. Pause for a few seconds, then save the modifications.

3.3. Next, add a new patient to the database by selecting “Patients”.  Click on “Insert/Modify patient”.  Then click on “New patient” to enter the data.  When done, save the data.

3.3.1. SCREEN: Move the cursor to Patients, then select it.  Pause, then click on Insert/Modify patient.  Pause, then click on New patient.

3.3.2. SCREEN: Continue from previous.  Enter data. Pause, then save data.  Show a few seconds of the resulting screen.
4. Testing Procedures 
4.1. For the test, position the patient so he will start the walk 2 meters before entering the track at the first photoelectric bar.  Have the patient wear flat soled shoes.  Instruct the patient to start each walk on the same foot and to look straight ahead, and have him complete three familiarization walks at a comfortable pace.  The walks end at a marked point 2 meters beyond the end of the photoelectric bars.

4.1.1. WIDE: Talent guiding patient to proper position at start of track

4.1.2. CU or MED: Patient in position, showing shoes and position relative to the mark 2 meters before start of track

4.1.3. WIDE: Patient starting familiarization walk, looking straight ahead, talent looking on

4.1.4. WIDE: Patient concluding walk at the marked end

4.2. After the familiarization trials, prepare the software for recording data.  Click on “Test” and then “Execute”.  Click on “Select” and choose the patient.  Confirm the selection. Place the camera so that it can record the entire walk. 
4.2.1. WIDE: Talent and patient near start of path, patient ready for test, talent turning attention to computer

4.2.2. SCREEN: Starting from last screen shown in 3.3.2, click on Test.  Pause, then click Execute.  Pause, click Select.  Pause, choose the patient.  Pause, confirm choice. Show a few seconds of the resulting screen.

2.4.2 [moved] WIDE: Talent getting camera and placing it and checking view for experiment

4.3. Choose the test by clicking on “Select” and then the appropriate test, here “Gait Test 10 bars”. Be certain that only this test is selected. Click on “Confirm”. Click on “Execute” again so that the software will collect data and start the camera as soon as the patient enters the region covered by the bars. 

4.3.1. SCREEN: Continue from 4.2.2.  Click Select.  Pause, choose the test. Pause, click Confirm. Pause, click on Execute.  Show a few seconds of the resulting screen.

4.4. Ask the patient to follow the instructions he has been given and start when ready.  Once the patient is between the bars, the software will ask for the starting foot.  Make the appropriate choice so that gait parameters will be calculated correctly. 

4.4.1. WIDE: Talent near the computer, patient starting walk (If possible the shot should look partially down the track)

4.4.2. SCREEN: Continue from 4.2.2.  Pop-up window coming up.  Pause, then select correct foot.  Show a few seconds of the resulting screen. (Video editor: Please transition to the next shot to suggest the passage of time)

4.5. Observe the walk and wait for its completion.  Once the normal pace walk is completed, save the data. Instruct the patient to perform 3 familarization trials at fast velocity. To prepare the computer to collect additional data, click on Execute.  Once again position the patient at the start of the walk.  Then have the patient walk at a faster than normal pace, keeping everything else the same. Input the starting foot when prompted by the software and save the data after the walk.

4.5.1. WIDE: Talent near computer observing walk (possibly with the patient completing walk in distant background)

4.5.2. SCREEN: Save the data.  Pause before clicking on Execute.

4.5.3. WIDE: Talent positioning patient at start of walk
4.5.4. WIDE: Talent moving to computer, then patient starting faster walk (If possible the shot should look partially down the track)

4.5.5. WIDE or MED: Talent working at computer, possibly with patient between tracks in background. 
5. Data Analysis
5.1. After taking measurements for a patient at two speeds, the data can be analyzed.  Start by clicking on “Results” to display the completed trials.  Click on the arrow next to the test of interest to transfer it from the Test list to the Tests analysis section.  Then click on “View” to display the selected test.

5.1.1. MED: Talent working at the computer

5.1.2. SCREEN: Click on Results and pause for a few seconds.  Click on the appropriate arrow.  Pause before clicking on View.

5.2. Click on “View” to display a gait report. (TEXT: This report is customizable)  Click on “Print” to format the report for printing.
5.2.1. SCREEN: Continue from 5.1.2.  Click on Gait Data “View”.  Pause before clicking on Print.
6. Results: A Software Generated Gait Report
6.1. This report shows the results of a walking trial conducted at a normal pace.  Data for step and stride lengths;  gait parameters; time parameters; and speed parameters are presented.   Where appropriate, information for both left and right steps is presented as well as a measure of left/right asymmetry.

6.1.1. LAB MEDIA:  Please use most viable of “Figure 4.jpg”, 51878fig4highres.jpg, 51878fig4.jpg or last image in 51878_Item_animations_070714.pptx.  During the second sentence, please highlight/place a box around all rows and columns of the regions labeled “Lengths”, “Gait parameters”, “Time parameters”, and “Speed parameters”  when  “step and stride lengths”, “gait parameters”, etc, are voiced.
7. Conclusion (said by authors on camera)
7.1. Julia Item: Once the equipment is installed, the test and a comprehensive report can be done in less than 10 minutes.

7.2. Nicola Maffiuletti: After watching this video, you should have a good understanding of how to perform a valid and quantitative spatiotemporal gait analysis and how to generate a report to detect eventual gait disorders. 
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.  

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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