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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  

Can you record movies/images using your own microscope camera? (Y/N)___N______  

If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___Y_____ 

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ______3.5-3.7_____________________________________
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___3.3, 4.1_______________________
E.  Will the filming need to take place in multiple locations? (Y/N) ___Y____ If yes, how far apart are the locations? Within a few blocks ______________________

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 protocol is to facilitate the integrated use of sensors, devices and pervasive computing technologies deployed for data capture in home-based continuous assessments of health and activity in clinical research. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Jeffrey Kaye: This methodology can provide real-time, objective, continuous and ecologically valid data to clinical researchers, especially those engaged in longitudinal health studies and clinical trials [1-MED]. 
1.1.1. Jeffrey speaks towards the camera, interview style.

1.2. Jeffrey Kaye: The advantages of this approach are that it requires little to no effort for research volunteers, captures data reflecting both acute, as well as subtly changing events over years, and is customizable for a variety of use cases [1-MED].
1.2.1. Jeffrey speaks towards the camera, interview style.
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Nathaniel Rodrigues: This methodology has been substantially deployed to assess outcomes most related to functional changes important for research in high impact chronic conditions such as disorders of mobility or dementia [1-MED]. 
1.3.1. Nathaniel speaks towards the camera, interview style.
1.4. Christina Reynolds: The protocol is intended to be extensible for application in research to collect digital activity and health data across many different research domains [1-MED].
1.4.1. Christina or Thomas speaks towards the camera, interview style.
Authors, I changed the speaker of 1.3 to Nathaniel so that he will not need an introduction and the total word count will remain under 150.  Anyone who speaks receives an introduction with on-screen text as they speak.

E.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. Procedures involving human subjects have been approved by the Institutional Review Board (IRB) at Oregon Health & Science University [1-Title Card].
1.9.1. Title Card
Protocol: (read by voice talent at JoVE)
Editors, please use the zoom bubble to highlight the action begin performed in the SCREEN capture movies when necessary to aid in viewer clarity.
(Videographer Comment: We filmed the script 'out of order', with actual filming in the following sequence: Section 3, Section 4, Section 2, then 1+6) (Editor: I’m not sure if this will effect the video or editing at all, I’m assuming not, but wanted to make sure you were informed just in case)
2. Preparation
2.1. Prior to deployment, add all equipment to the Console inventory system online.  Assign a name to each device or sensor along with its serial number and MAC address, allowing it to be stored within the Console inventory system [1-SCREEN].
2.1.1. 56942_Kaye_SCREEN_2.1.1: Screen capture movie as talent adds all equipment to the Console inventory system online.  Talent assigns a name to each device or sensor along with its serial number and MAC address, allowing it to be stored within the Console inventory system.
2.2. Place a QR, or Quick Response, code tag on each piece of equipment, enabling specific assignments of home location for the sensors and devices when deployed in the home [1-CU].
2.2.1. Equipment as talent places the QR code tag on each piece of equipment.
2.3. Before deployment, all sensors and devices that are to be installed will be assigned to the home by scanning the QR code on the sensor or device [1-MED-over the shoulder].  This will bring up a website that allows sensor or device assignment to that specific home [2-CU].
2.3.1. Talent scans the QR code of the sensor or device. [Shots 2.3.1 and 2.3.2 combined]
2.3.2. Screen as the website appears for device assignment. 
2.4. Install the hub computer with a SD card which contains the hub configuration management tool [1-MED].
2.4.1. Talent installs the hub computer with an SD card which contains the hub configuration management tool.
2.5. Pack all the now inventoried sensors and equipment, and hub computer with installed SD card, into an installation kit for home deployment [1-CU].  Verify that the participant’s home has an Internet service provider [2-MED or WIDE].
2.5.1. Installation kit as talent packs all the sensors and equipment and the hub computer with installed SD card, there.
2.5.2. Talent discussing with participant on the phone.
3. Home Deployment
(Editors: In their notes, both the authors and the videographer used numbering that was one-off, referring to 3.13 as 3.14, 3.15 as 3.16, etc. I’m not sure if this is because they added a section of VO and forgot to make note of it, or if their numbering was just off. However, it could affect slating versus shotlist numbering)
3.1. Set up the hub computer by inserting the wireless dongle and the primary ZigBee coordinator dongle into the hub computer [1-MED over the shoulder].  
3.1.1. Talent inserts the dongles into the Hub Computer.
3.2. Insert the Ethernet cable into the hub computer in order to connect to the home’s Internet connection and lastly plug the hub computer’s power cord into a centrally located room’s power socket. [1-MED or WIDE].
3.2.1. Talent connects a network cable to the home’s Internet and inserts the hub computer’s power cord into a socket. 
3.3. Connect an Internet enabled device to the hub computer’s wireless network.  Open a web browser in order to access the local control panel website [1-MED-over the shoulder].  The control panel website will show the status of the hub computer, and once the installation is complete, any sensors installed in the home [2-LM].
3.3.1. Talent connects an Internet enabled device (laptop, tablet, cell phone) to the hub computer’s wireless network and then opens a browser to access the local control panel website.
3.3.2. Doc3.tiff
3.4. Run the software configuration tool, ensuring the appropriate software is installed. Do this by navigating to the control panel and running Update. [1-MED-over the shoulder] [3.4.1-SCREEN].
3.4.1. Talent runs the software configuration management tool. *To be supplied by authors (Videographer Comment: Will be supplied as Screen Capture Movie)
3.5. Add the sensors to the home, beginning with the motion sensors.  Start by opening the sensor placement website from the control panel [1-SCREEN].
3.5.1. 56942_Kaye_SCREEN_3.5.1: Screen capture movie as talent opens the sensor placement website from the control panel. 
3.6. In the sensor placement website, create a virtual floor plan of the home by adding areas that represent rooms in the home, adding sensors, and creating linkages between areas and sensors. [1-SCREEN].
3.6.1. 56942_Kaye_SCREEN_3.6.1: Screen capture movie in the sensor placement website as talent creates the virtual floor plan. 
3.7. Add each motion sensor to the personal area network, or PAN, using a virtual toolbox within the sensor placement website [1-SCREEN].  At the same time, press a button located near the motion sensor’s battery ten times.  This two-part process activates the sensor [2-MED-over the shoulder or CU].
3.7.1. 56942_Kaye_SCREEN_3.7.1: Screen capture movie in the sensor placement website as talent adds each successive sensor to the PAN through the sensor placement tool.
3.7.2. Talent presses the button within the sensor. 
3.8. Using the virtual floor plan as a guide, place the motion sensors in their corresponding rooms in the home.  The motion sensors should be placed on the walls at head height, using tape [1-WIDE or MED].
3.8.1. Talent places a motion sensor on a room’s wall.  
3.9. Continuing to use the virtual floor plan as a guide, install a row of four restricted field sensors on the ceiling of a straight walkway, such as a hallway, in order to capture walking speed [1-WIDE].  Space these walking speed sensors 61 centimeters apart [2-CU or MED].  
3.9.1. Talent installs a row of restricted field sensors in a straight walkway. 
3.9.2. Sensor as talent installs it 61 cm from the previous one.  Include both the sensors in the shot.
3.10. Record the exact distance between the restricted field sensors in the sensor placement website [1-MED-over the shoulder].
3.10.1. Talent records the exact distance between the restricted field sensors in the sensor placement website.
3.11. Install door sensors on each egress door, again using the virtual floor plan to indicate their physical location [1-MED] [3.11.1-SCREEN].
3.11.1. Talent installs a door sensor on an egress door, using the floor plan as a guide. *To be supplied by authors (Videographer Comment: Will have to be supplied as Screen Capture Movie, as unable to film on-site) (Editor: Since this shot was supposed to show a physical installation and physical location, I’m not sure what’s going to be shown in a SCREEN)
3.12. Add the pillbox to the PAN by navigating to the Devices column within the control panel. Turn on the device [1-MED-over the shoulder].  Because the pillbox connects to the hub computer, ensure it is close enough to the hub computer for the signal to be detected [2-CU].
3.12.1. Talent adds the pillbox to the PAN and then turns on the device.
3.12.2. Pillbox as talent places it is close enough to the hub computer for the signal to be detected.
3.13.  [1-CU or MED].  
3.13.1. Scale as talent places it in a bathroom. (Move after 3.15)
3.14. Setup the scale, by navigating to the control panel, opening the left navigation menu, choosing the “Expand Device” tab and clicking on the name of the scale. [1-SCREEN].
3.14.0. [Added Shot]: Talent sets up the scale (Editor: I’m not sure what was filmed here, as the SCREEN should show most of the action. However, since 3.14.0 was filmed along with all of 3.15 – perhaps the SCREEN from 3.14.1 can be omitted and the shots can be used instead. Use whatever looks best.)
3.14.1. 56942_Kaye_SCREEN_3.14.1: Screen capture movie as talent navigates to the control panel, opens the left navigation menu, chooses “Expand Devices”, and clicks on the name of the scale.
3.15. On the scale, hold the side button for 10 seconds. The scale will turn on, displaying a startup message [1-CU]. Once the scale appears on the control panel screen, click the “Setup” gear button to start the set-up process. Once the “Setup” gear button turns green, the scale will continue setting up. [2-SCREEN].
3.15.1. Scale as talent holds the side button and the scale displays an affirming “Hello” message.  The scale automatically begins to undergo a series of steps. [Shots 3.14.0, 3.15.1, and 3.15.2 combined]
3.15.2. 56942_Kaye_SCREEN_3.15.2: Screen capture movie as talent holds the side button for 4 seconds and the scale should display an affirming “Hello” message.  Once the scale shows up in the list of devices, click the “Setup” button to start the setup process.
3.13.
Place the scale in a location that has a flat, solid surface and is easily accessible to the participant [1-CU or MED].  
3.13.1. Scale as talent places it in a bathroom.
3.16. Enter the participant’s height and weight when prompted in the control panel.  If the participant does not have a pacemaker, toggle the “Pacemaker” button in the control panel, notifying the scale that it can collect certain data [1-SCREEN].
3.16.1. 56942_Kaye_SCREEN_3.16.1: Screen capture movie as talent enters the participant’s height and weight when prompted in the control panel.  Talent toggles the “Pacemaker” button in the control panel. 
3.17. Once the scale is set up, have the participant weigh themselves, confirming the scale is recording the initial weight that has been entered into the control panel [1-WIDE].
3.17.1. Participant weighs themselves on the scale.
3.18. Set up the wrist worn wearable device by navigating to the wearable set up page within the control panel and pressing the reset button located on the backside of the device ten times [1-CU].
3.18.1. Wrist-worn wearable device as talent navigates to the wearable control panel setup page and presses the reset button ten times on the backside of the device.
3.19. After the wearable device shows up in the list of devices in the control panel, click the “Setup” button in order to start the setup process.  Once the wearable’s account is set up, calibrate the time by using the wheel on the setup page [1-SCREEN].
3.19.1. 56942_Kaye_SCREEN_3.19.1: Screen capture movie showing the device appearing in the list of devices. Talent clicks the “Setup” button.  Once the account is set up, talent calibrates the time by using the wheel on the setup page.
3.20. To finalize the setup, synchronize the wearable by clicking the “Sync” button in the control panel.  This confirms that the device is connecting properly and the time is set to the same time as the hub computer [1-SCREEN].
3.20.1. 56942_Kaye_SCREEN_3.20.1: Screen capture movie as talent clicks the “Sync” button in the control panel to confirm that the device is connecting properly and the time is set to the same time as the hub computer.  
3.21. Nathaniel Rodrigues: Different devices may require different procedures depending on the manufacturer.  Additional sensors and devices may be deployed and integrated into the technology platform in the future [1-MED].
3.21.1. Demonstrating talent speaks towards the camera, interview style.  
4. System Confirmation
(Editor: The authors note for 4.6.1 was actually marked 4.5.1. It seems like the authors notes for Section 3 indicate they think it is one step longer than it is, and their notes for Section 4 suggest they think it’s one step shorter. I’m not sure how this will affect slating, but I feel like they made a change they didn’t note)
4.1. Once all the devices and sensors have been installed in the home, confirm that the hub computer is working properly [1-MED or WIDE].
4.1.1. Talent approaches the hub computer to confirm it is working.
4.2. To do this, navigate to the control panel to double-check that the hub computer is communicating and transferring data to the main servers.  Check that the Home ID is set.  Make sure that the services that allow data to be collected from each installed device and sensor are up and running [1-SCREEN].
4.2.1. 56942_Kaye_SCREEN_4.2.1: Screen capture movie as talent confirms that the hub computer is working properly, by checking that the hub computer is communicating with the main servers, checking that the Home ID is set and checking that the services that allow data to be collected from each device are up and running.
4.3. Review if data is streaming from each device by navigating to the data collection page on the control panel [1-MED-over the shoulder].
4.3.1. Talent navigates to the data collection page on the control panel.  
4.4. Walk near the sensors installed in each room of the home in order to see if each sensor is collecting data about recent movements.  Check the motion sensors by viewing the live chart of motion sensor data [1-WIDE]/[2-SCREEN]. 
4.4.1. Talent walks near the sensor installed in a room.  Editors, please use this footage as a split screen with the screen capture movie in 4.4.2.  Try to correlate the movements in the footage with it appearing on the screen capture movie if possible. 
4.4.2. 56942_Kaye_SCREEN_4.4.2: Screen capture movie as talent reviews the latest data collected from the motion sensors by checking the data collection page within the control panel.  
4.5. Check if the pillbox is transmitting data by opening and closing at least one of the compartment doors a few times [1-CU or MED-over the shoulder].  Review the data collection page on the control panel to see if this recent activity was measured and collected [2-SCREEN]. 
4.5.1. Pillbox as talent opens and closes one of the compartment door a few times.
4.5.2. 56942_Kaye_SCREEN_4.5.2: Screen capture movie as Talent reviews the pillbox’s data collection page on the control panel. 
4.6. In order to check if the scale is transmitting data, weigh yourself [1-WIDE].  Review if the scale is properly synched by navigating to the Synched column within the Devices page in the control panel [2-SCREEN].
4.6.1. Talent steps onto the scale. (Videographer Comment: this was omitted at it was repetitive, can re-use previous weighing shot or add to VO) (Editor: Use any take of weighing that looks good here. Alternatively, this VO can be reduced to a text overlay and be removed entirely.)
4.6.2. 56942_Kaye_SCREEN_4.6.2: Screen capture movie as Talent reviews the scale’s data on the control panel. 
4.7. Check if the wearable device is properly synched and is transmitting data… [1-MED] by navigating to the Synched column within the wearable’s Devices page in the control panel [2-SCREEN]. 
4.7.1. Talent looks at the wearable device on the participant’s wrist.
4.7.2. 56942_Kaye_SCREEN_4.7.2: Screen capture movie as Talent reviews the wearable device’s data on the control panel.
5. Results: Representative Examples of Home Sensor Data Captured by the System
5.1. The plot shows the trajectories of change in walking speed variability captured during multiple transits through home sensor lines [1-LM].  Variability was defined as the Coefficient of Variation in a cohort of older adults followed in their homes for over three years [2-LM].
5.1.1. 56942_Kaye_Figure4.1
5.1.2. 56942_Kaye_Figure4.1 – Editors, please highlight the y-axis as “Coefficient of Variation” is narrated and the x-axis as “over three years” is narrated.
5.2. Latent trajectory models identified four distinct groups of walking speed variability [1-LM].  
5.2.1. 56942_Kaye_Figure4.1 – Editors, please highlight the four groups in the legend in the right side of the figure.
5.3. Distinct patterns of change in walking variability were seen more commonly in early… [1-LM] and later phases of mild cognitive impairment [2-LM].  This suggests that walking speed variability can be a marker for MCI progression [3-LM].
5.3.1. 56942_Kaye_Figure4.1 – Editors, please highlight the top plotted line on the graph.
5.3.2. 56942_Kaye_Figure4.1 – Editors, please highlight the bottom plotted line on the graph.
5.3.3. 56942_Kaye_Figure4.1– Editors, please remove highlighting.
5.4. This spiral plot demonstrates the display of six months of continuous home activity data for a single volunteer [1-LM].  
5.4.1. 56942_Kaye_Figure4.2
5.5. Data are plotted as a 24-hour clock, with midnight at the top… and noon at the bottom. Each day forms one circle [1-LM]. 
5.5.1. 56942_Kaye_Figure4.2 – Editors, please highlight or otherwise emphasize the “2400” at the top of the circle as “midnight at the top” is narrated, and do the same for “1200” at the bottom of the circle as “noon as the bottom” is narrated.
5.6. The solid blue circles mark one-month boundaries.  Colored points indicate sensor activity by room location where red is the bathroom, green is the bedroom, pink is the kitchen, and blue is the living-room [1-LM].  
5.6.1. 56942_Kaye_Figure4.2 – Editors, if it is possible, please emphasize the red, green, pink and blue as narrated.  If not possible, figure can be shown on its own.
5.7. Consistent patterns of behavior are observed.  Bedtime is usually around 2200 (pronounced as “twenty-two hundred”) hours, as visualized by sensor activity in the bedroom following sensor activity in the bathroom [1-LM]. 
5.7.1. 56942_Kaye_Figure4.2.1
5.8. The participants are up once most nights between 2am and 4am as evidenced by sensor activity in the bedroom and bathroom during that time [1-LM].
5.8.1. 56942_Kaye_Figure4.2.2
5.9. Rise time is 0600 (pronounced as “O-six hundred”) hours as observed through sudden sensor activity at that time [1-LM].  
5.9.1. 56942_Kaye_Figure4.2.3
5.10. Also apparent is a visit from a housekeeper at 5pm every 2 weeks, evidenced by the increased movement in the kitchen followed by other rooms during that time [1-LM].
5.10.1. 56942_Kaye_Figure4.2.4
5.11. Finally, note the 2-week period during the fourth month when the volunteer did not leave the apartment during a community congregation restriction due to a flu epidemic [1-LM].
5.11.1. 56942_Kaye_Figure4.2.5
6. Conclusion (said by authors on camera)

6.1. Nathaniel Rodrigues: Once mastered, this technique can be done in less than 90 minutes depending on the size of a home and the number of sensors or devices deployed [1-MED].

6.1.1. Nathaniel speaks towards the camera interview style.

6.2. Zachary Beattie: The system is designed to allow ongoing or future studies to update or deploy new sensors or devices such as other wearables, bed activity sensing systems, or home environmental condition sensors [1-MED].

6.2.1. Thomas speaks towards the camera interview style.
6.3. Zachary Beattie: The system has been deployed to hundreds of homes and continues to evolve as technologies advance [1-MED]. 

6.3.1. Zachery speaks towards the camera interview style.
6.4. Jeffrey Kaye: After watching this video, you should have a good understanding of how to deploy and ultimately incorporate unobtrusive sensors and pervasive computing technology into your research to enable the capture of continuous, ecologically valid, high frequency, multi-domain data [1-MED].
6.4.1.    Jeffrey speaks towards the camera interview style.
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.  

LAB MEDIA (LM):

Doc3.tiff
56942_Kaye_Figure4.1
56942_Kaye_Figure4.2  
56942_Kaye_Figure4.2.1
56942_Kaye_Figure4.2.2
56942_Kaye_Figure4.2.3
56942_Kaye_Figure4.2.4
56942_Kaye_Figure4.2.5
SCREEN Capture Movies:
56942_Kaye_SCREEN_2.1.1: Screen capture movie as talent adds all equipment to the Console inventory system online.  Talent assigns a name to each device or sensor along with its serial number and MAC address, allowing it to be stored within the Console inventory system.
56942_Kaye_SCREEN_3.5.1: Screen capture movie as talent opens the sensor placement website from the control panel. 
56942_Kaye_SCREEN_3.6.1: Screen capture movie in the sensor placement website as talent creates the virtual floor plan. 
56942_Kaye_SCREEN_3.7.1: Screen capture movie in the sensor placement website as talent adds each successive sensor to the PAN through the sensor placement tool.
56942_Kaye_SCREEN_3.14.1: Screen capture movie as talent navigates to the control panel, opens the left navigation menu, chooses “Expand Devices”, and clicks on the name of the scale.
56942_Kaye_SCREEN_3.15.2: Screen capture movie as talent holds the side button for 4 seconds and the scale should display an affirming “Hello” message.  Once the scale shows up in the list of devices, click the “Setup” button to start the setup process.
56942_Kaye_SCREEN_3.16.1: Screen capture movie as talent enters the participant’s height and weight when prompted in the control panel.  Talent toggles the “Pacemaker” button in the control panel.
56942_Kaye_SCREEN_3.19.1: Screen capture movie showing the device appearing in the list of devices. Talent clicks the “Setup” button.  Once the account is set up, talent calibrates the time by using the wheel on the setup page.
56942_Kaye_SCREEN_3.20.1: Screen capture movie as talent clicks the “Sync” button in the control panel to confirm that the device is connecting properly and the time is set to the same time as the hub computer.  
56942_Kaye_SCREEN_4.2.1: Screen capture movie as talent confirms that the hub computer is working properly, by checking that the hub computer is communicating with the main servers, checking that the Home ID is set and checking that the services that allow data to be collected from each device are up and running.
56942_Kaye_SCREEN_4.4.2: Screen capture movie as talent reviews the latest data collected from the motion sensors by checking the data collection page within the control panel.  
56942_Kaye_SCREEN_4.5.2: Screen capture movie as Talent reviews the pillbox’s data collection page on the control panel. 
56942_Kaye_SCREEN_4.6.2: Screen capture movie as Talent reviews the scale’s data on the control panel. 
56942_Kaye_SCREEN_4.7.2: Screen capture movie as Talent reviews the wearable device’s data on the control panel.
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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