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Abstract—Users of the MU elder-care program desire the ability to review videos stored in a server at MU over the internet. Currently, there exists an interface that is intended for researchers and medical technicians to review data. This interface is rather complicated and represents data in a very technical manner that elderly users may not find appealing. We use data visualization, easy-to-access and simple layouts, and bandwidth detection to make the interface more accessible and useable for the elderly. 
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I. Introduction

The Mizzou Eldertech program has been recording depth videos of elderly patients in hospital rooms using Kinect cameras  and has created an algorithm to detect when a fall occurs so that the hospital staff can be notified. At present, there is a video review interface that allows access to a database of patient information collected by sensors. This resource is intended  for doctors, nurses, and researchers to gain insight from the information collected. As such, the information is represented in rather technical ways. 

Patients have shown an interest in being able to access these videos to identify their posture and habits. The issue at present is that elderly persons often have difficulties with technology due to it being too complicated or difficult to use. This is exacerbated by potentially deteriorated hearing, vision, and sense of touch. [4] Many seniors still have interest in using technology, but need something easier to use. [3]

Our project is to create a user interface meant for elderly users. We attempt to do this by combining accessibility; focusing on simple layouts, large font and buttons, little typing, and no excessive options or controls, data visualization; represent data as simply as possible, and bandwidth detection; which will allow the user to review the videos more quickly without waiting for the video to load. 

The accessibility of the web page is our main concern as overly complicated technology may be intimidating to some seniors, and including too many unnecessary functions will likely cause confusion. [5] Similarly, if the page is too difficult to use, many users will give up and never use it.

II. Related Work

Relevant works include Method and System of Automatic Bandwidth Detection [1] a patent, The Role of Accessibility in a Universal Web, [2] Older adults' attitudes towards and perceptions of' smart home technologies: a pilot study, [3] Assessing Mobility and Cognitive Problems in Elders, [4] and Design and Usability of Smart Home Sensor Data User Interface for Clinical and Research Audience [5].

Method and System of Automatic Bandwidth Detection suggests sending a small file of known size and measuring the time taken to send the file [1] in order to give a rough estimation of bandwidth. This is by far the simplest option, but is prone to error due to fluctuations in the bandwidth because it only checks the bandwidth once and only for a short period of time. This will likely result in a bandwidth that is higher or lower than what would be considered the “correct” bandwidth. However, due to the nature of the project, it is unlikely that small fluctuations will play a significant role in the detection, as only two options will exist, either high or low bandwidth. 

The Role of Accessibility in a Universal Web discussed the topic of accessibility. The paper addresses universal design, or creating products that are usable by the most people possible. Some of the considerations for web accessibility include but are not limited to low bandwidth, limited access to the internet, computer skills, hardware and software, and the cost of internet connectivity [2]. The W3C is mentioned as helping to collaborate a way to maximize accessibility to the internet by implementing protocols and work groups. Some things they are working on are HTML 5 standards, as well as CSS. Also, it mentions that the best way to promote web accessibility is by increasing awareness of the benefits of web accessibility for people with disabilities. Accessibility and situational design of websites has a lot of overlap and by understanding accessibility better, it is possible to more efficiently meet both goals [2].

Older adults' attitudes towards and perceptions of' smart home technologies: a pilot study discusses senior's perceptions of different technology, specifically, when it is installed in their home. [3] The researchers conducted 3 focus groups where members were able to discuss issues they may have with invasion of privacy, inconveniences caused by the installation, and any other problems that came up. [3] Additionally, many participants had positive feedback about the uses of the products, although many uses mentioned were unrelated to the purpose of the technology. [3]

Assessing Mobility and Cognitive Problems in Elders addresses many of the issues that come up when people get older, specifically the difficulties encountered when interacting with technology. Issues such as  being unable to type quickly due to arthritic fingers, lacking the ability to read small texts, especially on screen due to poor vision, and having deteriorated hearing abilities which requires louder sounds for hearing. [4] 

Design and Usability of Smart Home Sensor Data User Interface for Clinical and Research Audience compared the initial interface for the video review to the second, remade version and discussed attributes  that make it more user friendly and accessible. Examples include separating buttons that perform tasks in different ways and making them look different, along with hiding any unnecessary controls to reduce the potential for confusion. [5]

III. Problem Formulation and Methods

Patients and researchers in the MU elder-care program desire the ability to review videos stored in a server at MU over the internet. Currently, there exists an interface that is intended for researchers and medical technicians to review data. This interface is rather complicated and represents data in a very technical manner that elderly users may not find appealing. 

We use data visualization, easy-to-access and simple layouts, and bandwidth detection to make the interface more accessible and useable for the elderly. We use bandwidth detection to send videos at either high quality or low quality bit rates so that loading time is minimal should the user be on a slow connection such as Dial-up or have a poor connection due to location (i.e. some rural areas have poor connection speeds)
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Figure 1 shows the download speeds of some lower quality videos on different connections. The primary issue at this level of quality is mobile data and Dial-up. 2G and 3G connections don't have the bandwidth to download 64 and 128Kbps videos without a slight delay and Dial-up would have significant delays for even the 8Kbps quality (about 2 minutes to load the entire video). This problem can be exacerbated further by HD video quality. 1080P quality can be around 8Mbps which, even at 100Mbps, would take several seconds to download.

Our layout is meant to be elder-friendly. This means that some things that are not necessary for a normal web page are required in ours. Large text for easy reading is a necessity because many elderly people have poor vision. [4] We have also increased the size of the buttons so that less effort is required to get the mouse over the button and keep it there while clicking. This is an issue for some elderly as they may be arthritic, or have unsteady hands. [4] 

Most options have been removed to reduce the chance of a mistaken click or overwhelming the user with options. This is especially valid for any options that are unnecessary for the base function of the site. [5]

IV. Implementation

The first weeks of the project were used to learn HTML and JavaScript, and some PHP, CSS, AJAX, and MySQL. Learning the basics of these languages was necessary as we had little or no experience in the majority of them. We created simple web pages to practice using the new languages. Some short time was also spent downloading and getting resources to work that we would need later like MySQL Workbench and XAMPP (Apache, MySQL, PHP, and Perl)

We built a basic framework for our web app using HTML5. Additionally, we used CSS to create the layout of the web app and change things like size, font, and location of various components. We accessed the database with MySQL and we used PHP to get server side access and send and receive queries from the database through a database connection. When we needed to update information in the page we used AJAX calls, a feature of Javascript that allows server side PHP code to be run again. Specifically, we used the AJAX features of JQuery, a Javascript framework that simplified the process and made it easier to use. 

We decided to use VideoJS as our video player because it provided functionality with MP4 video files and had many available plug-ins already created. In addition to the built in functions of the video player we added larger buttons; next, previous, skip to, and play/pause so that the users could more easily see the controls they wished to use and it would be clearly stated, to prevent confusion. The next and previous button  update the video player's source and reload it. The “skip to” button, when given the list of times in the video when there is movement, will skip to the next section and play it. 

Initially, we added a list of static videos to the web page but soon moved the code to the web server at MU so that we could access the motion videos and work with data retrieved from the MySQL query. 

Because the data we needed access to was on the MU server, which is protected behind a firewall, we had to use tunneling to access the code and update it. We downloaded WinSCP and Putty so that we could access Robby (MU's web server) by tunneling through Kronos (Another server at MU). 

Figure 2 represents the tunneling process through Kronos into Robby using the SSH ports and MySQL ports. Tunneling is necessary because of the firewall that makes Robby inaccessible from an outside connection. This process allows us to add our web page files to the web server where the database is also located. This simplifies the connection and allows the web page  access to the database.
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Figure 2. Tunneling

We included selectable start and end dates  to query the database. This allows the user to determine a section of time that they would like to look at. If no option is set here, all videos are returned. Rather than making the user type in the date and time, we chose to use a date/time picker that allows you to select a day and time from a calender by clicking. This, along with the larger buttons should reduce stress on arthritic joints because it requires less joint movement. 

We also read in a text file with each video and searched through it to find the point in each video when motion begins. We took this point and passed it to our “skip to” button so that we could skip any sections of video where there is no motion. This is necessary because large chunks of the videos contain no activity and it would take a considerable amount of time to scan through every video looking for useful video. The periods of inactivity must remain in the videos to maintain correct time signatures. 

In order to find the user's bandwidth, we chose to send a sample text file and then measure the round trip time. This results in a rough estimate of the bandwidth available between the server and the user. The result can be affected by several things that include the load on the server, activity through the user's connection, and any other changes on the network, and consequently can be somewhat inaccurate. However, the connections where this will make a difference are mostly  those on dial-up and some rural connections. When user's on these connections try to access data, our test will return their speed, and we will supply them a lower quality video so that it can be loaded more quickly. However, if they wish to receive a better quality video, they can simply select that option and submit their request. 

V. Comparison

The goal of this project was to create a simpler user interface that was more elder-friendly than the previous one. Before, the web application had small buttons and text and had several options that were intended for doctors, nurses and researchers and are unnecessary for our users. 

Figure 3 is a screenshot of the original page. Many options are too small to see if you have poor vision. Date selection also requires the user to type the date. The screen size is also immutable and if accessed through a smaller screen, a user must scroll to find other options.
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Figure 4 is a screen shot of our new interface. We increased the size of the buttons and text. We also added a set of buttons for video control with names so that users know the function of each button. Additionally, everything has been compartmentalized. All search information is in the top-right corner, video information is bottom-right, and all player controls are below the player. This helps to reduce confusion and incorrect button selection. [5]
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To accommodate any users with arthritis everywhere that the user can provide input, a drop down menu is provided to minimize typing needed.

The size here is also immutable, but has been set to fit on most minimum screen sizes. This will help users locate things, and keep everything available on one screen. 

VI. Results

Our video interface has three main components; visualization of data, bandwidth detection, and accessibility. We allow visualization of data by making it easy for the user to locate motion in their videos.  We've created an array that holds all of the times that motion begins and we feed that to our “skip to” button so the user can simply click and be taken to the next section of video with motion. 

We utilize bandwidth detection to improve the user experience of anyone with a slow connection. If their speed is insufficient for loading a video quickly, we suggest the lower speed. However, if the user would rather have the high quality video and wait for it to load, they can select that option and receive the higher quality video. 

In order to keep the interface usable for the elderly we got rid of all extraneous features of the old interface and we increased the size of all text and buttons to make them easier to find, read, and select. Additionally, we changed the date selection box to allow selectable options rather than typing in the date to make it easier for any patients with troubles typing. 

VII. Future Work

In the future, some features could be added to the website like graphs that represent motion or not. Other things like  including more data from the database such as gait pattern, pulse, and restfulness if the need is expressed. 

A list of the available videos would be nice also, so the user can select a specific video from the list without skipping through them one at a time. Once the site is widely used, password authentication would also be required so that patients don't review other people's videos. Finally, we can use video markers to include the location in the video of any falls, if they occur. All of these things should make the web page more informative, or more useful.

Finally, a survey can be taken of elderly patients and volunteers to determine the actual usefulness of the web page and find any features that are troublesome, lacking, or unnecessary. 
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�Figure 4. New Web Page








