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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? No  

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.
I believe that we can use HDMI out from the BlackBerry device if you want to capture screens, although only one step is needed so a picture with labels may be sufficient

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.) 

Step 3.2 - standing, shaking the phone, and starting walking on level ground, Step 3.5 - sample of activities of daily living, Step - 3.8 Stair walking, Step 3.10 - Lie down and Outdoor walking

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. 
Step 2.5 - We need to show the person videoing the activity on the second phone at some point to ensure that they get all transitions in the phone camera’s field of view.
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. 

(AUTHORS: Please memorize the interview statements prior to filming.  The interview statements have been shortened, as the introduction may not exceed 150 words. )


A. Experimental Goal (read by voice talent at JoVE):

The overall goal of this activity recognition methodology is to provide a standardized evaluation method for testing wearable mobility monitoring systems by including continuous activities in a realistic daily living environment. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.1. Edward Lemaire: This method can help answer key questions in the physical rehabilitation, biomedical engineering, and biomechanics fields, such as whether wearable sensor systems that record how a person moves provide accurate and reliable results. 

1.2. Natalie Baddour: The main advantage of this technique is that the evaluation protocol uses a controlled course that reflects real-life daily living environments. 

C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  

1.3. Edward Lemaire: The implications of this technique extend toward developing trustworthy wearable tools for clinical decision-making in the field of physical rehabilitation.

1.4. Natalie Baddour: Visual demonstration of this method is critical since the protocol is based on human movement, which is easier to understand by visual cues. Additionally, the space and setup requirements are more easily understood through visualization.   

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 Ottawa Health Science Network Research Ethics Board.
Protocol (read by voice talent at JoVE):
2. Preparation
2.1. Begin by securely attaching a phone holster to the participant at their right front hip [2.1.1-MED]. 

2.1.1. *Filmed as written
2.2. Start the application on the mobility measurement smartphone that is used to collect the sensor data [2.2.1-MED-over shoulder]
2.2.1. *Filmed as written
2.3. Then, place the smartphone in the holster, with the back of the device facing outward [2.3.1-MED]
2.3.1. *Filmed as written
2.4. Next, start a digital video recording on a second smartphone [2.4.1-MED-over shoulder].
2.4.1. *Filmed as written
2.5. For anonymity, record the comparison video on the second smartphone without showing the participant’s face; however, ensure all activity transitions are recorded [2.5.1-MED].
2.5.1. Show the second person recording with the second smartphone.
3. Activity Circuit
3.1. During the activity circuit, follow the participant and use the second smartphone to record all of the participants’ actions [3.1.1-WIDE]. Combine voiceover with 3.2
3.1.1. Show second person following the participant around while recording with the second smartphone. 

3.4.1 A New shot replace 3.1.1: intermediate hallway shot showing following participant with second phone
3.2. Begin by providing the following instructions to the participant: From a standing position, shake the smartphone to indicate the start of the trial [3.2.1- MED].
3.2.1. *Filmed as written
3.3. Continue standing for at least 10 seconds and then walk to a nearby chair and sit down [3.3.1- MED].
3.3.1. *Filmed as written
3.4. Stand up and walk 60 meters to an elevator. Stand and wait for the elevator to arrive, and then walk into the elevator [3.4.1- WIDE]. 

3.4.1. *Filmed as written
3.5. Next, turn and walk into the home environment [3.5.1- MED]. Walk into the bathroom and simulate brushing teeth [3.5.2- MED]. Simulate combing hair, washing hands, and then drying hands using a towel [3.5.3- MED].
3.5.1. *Filmed as written

3.5.2. *Filmed as written
3.5.3. *Filmed as written
3.6. Following that, walk to the kitchen and take dishes from a rack and place them on the counter [3.6.1- MED]. Fill a kettle with water from the kitchen sink and place the kettle on the stove [3.6.2-MED-over shoulder]. Then afterwards, place bread in a toaster [3.6.3- MED].

3.6.1. *Filmed as written
3.6.2. *Filmed as written
3.6.3. *Filmed as written
3.7. Next, walk to the dining room, and sit at the dining room table [3.7.1- MED]. Simulate eating a meal at the table [3.7.2- MED]. Then, stand and walk back to the kitchen sink to rinse off the dishes and place them in a rack [3.7.3-MED-over shoulder].
3.7.1. *Filmed as written
3.7.2. *Filmed as written
3.7.3. *Filmed as written
3.8. Walk 50 meters to a stairwell, open the door, and enter the stairwell [3.8.1- WIDE].  Walk up 13 steps and open the stairwell door to the hallway [3.8.2- MED]. Turn right, and walk down the hall for 15 meters [3.8.3- MED].
3.8.1. *Filmed as written
3.8.2. *Filmed as written
3.8.3. *Filmed as written
3.9. Then, instruct the participant to turn around and walk 15 meters back to the stairwell [3.9.1- WIDE]. Open the door, enter the stairwell, and walk down 13 steps and exit the stairwell [3.9.2- MED].
3.9.1. *Filmed as written
3.9.2. *Filmed as written

3.9.2A new shot: exiting stairwell, continuation of 3.9.2
3.10. Next, walk into a room and lie on the bed [3.10.1- MED]. Then, get up and walk 10 meters to a ramp [3.10.2 - MED]. Walk up the ramp, turn around, and then walk down the ramp [3.10.3 - MED].  Continue walking into the hall and open the door to the outside [3.10.4- MED].
3.10.1. *Filmed as written
3.10.2. *Filmed as written
3.10.3. *Filmed as written Combined with 3.10.2
3.10.4. *Filmed as written
3.11. Next, walk 100 meters onto the paved pathway, turn around, and walk back towards the room [3.11.1- MED].  Then, walk into the room and stand at the starting point [3.11.2-MED]. Continue standing, and then shake the smartphone to indicate the end of the trial [3.11.3-MED].
3.11.1. *Filmed as written

3.11.1A new shot: walking back to outside door
3.11.2. *Filmed as written
3.11.3. *Filmed as written
3.12. Once the trial has completed, stop the recording from the second smartphone and remove the first smartphone with the holster from the participant [3.12.1- MED]. 

3.12.1. *Filmed as written
3.13. Finally, stop the data logging application on the first smartphone [3.13.1-MED-over shoulder]. Copy the acquired motion data files and video files from both phones to a computer for post-processing [3.13.2-LM].
3.13.1. *Filmed as written
3.13.2. 3.13.2A.jpg, followed by 3.13.2B.jpg

(AUTHORS: Screenshots of your motion data would be sufficient for this step.  Please upload 2 examples, and label them 3.13.2A and 3.13.2B.)


4. Results: Performance depends on
4.1. This protocol discussed an evaluation method for Wearable Mobility Monitoring Systems, or WMMS, during continuous activities in a daily living environment [4.1.1-LM]
4.1.1. WMMS.jpg

(AUTHORS: Please upload an image of a participant wearing the device and standing in a ‘daily living environment’. Label the new image ‘WMMS.jpg’)

4.2. Sensitivity and Specificity were measured for three types of classifications: (1) mobility or immobility, (2) sit, stand, lie, or walking, and (3) sit, stand, lie, walking, climbing stairs, or small standing movement [4.2.1-LM].
I wasn’t sure if you wanted me to say the numbers, so I did 2 takes.
4.2.1. Figure 1: Display the axes labels and legend labels one at a time as mentioned with the VO.  

4.3. Although this protocol will result in more conservative results for the WMMS systems than previous reports, the results reported here will better reflect outcomes in everyday practice [4.3.1-LM].
4.3.1. Figure 1: Show each group of columns one at a time (e.g. Sensitive, specificity, then F1-score)

5. Conclusion (said by authors on camera)

5.1. Edward Lemaire: Once mastered, this technique can be completed in 10 to 15 minutes, if it is performed properly.

5.2. Natalie Baddour: While attempting this procedure, it’s important to remember to provide clear instructions to the study participant and to record all activity transitions so that they can be logged from the video.

5.3. Edward Lemaire: Following this procedure, other computational methods can be performed on the sensor output to develop better activity classification methods.

5.4. Natalie Baddour: After its development, this technique paves the way for researchers in the field of human activity recognition to explore wearable mobility monitoring in an environment that can translate to the real world.

5.5. Edward Lemaire: After watching this video, you should have a good understanding of how to setup a continuous test environment and capture relevant human movement data for evaluating human activity monitoring applications.

5.6. Natalie Baddour: Don't forget that people with disabilities will have differing mobility and balance capabilities, so precautions should be taken to avoid falls or overexertion when 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, .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 are included in the email accompanying the finalized script.
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