Helen He. CPSC 701.81. 10/22/08.


AMBIENT INFORMATION SYSTEMS IN THE HOME

One problem with current technology is that is often assumes it is the center of your attention. As technology becomes more ubiquitous, and as more information resides in the digital realm, this basic assumption becomes an increasing concern as interruptions, distractions and information overload become potential consequences for the person using the technology.  Consider the example of an employee waiting for an urgent email from his boss while doing data-entry into a spreadsheet. This task requires that while the employee performs data entry, he not only must have his email window open, but also continually monitor and filter incoming emails to see if they are indeed from his boss. This type of monitoring requires a complete shift in attention between the two tasks, resulting in frequent cognitive interruptions from the user’s primary task (data-entry).  This type of heavyweight monitoring and information-seeking can occur in many scenarios, whether it is waiting for an email, checking news headlines or traffic conditions throughout the day, or looking up bus schedules.  All can be very interruptive, distracting and time-consuming.

One technological solution to this problem is the use of ambient information systems (AIS).  Ambient information systems can be physical artifacts or digital displays that present important, but non-crucial information to the periphery of a person’s attention in a calm and non-disruptive way.  These systems make use of human beings’ natural ability to attune to many pieces of information at the same time in the periphery of our attention, while focusing on a primary task in the center of our attention.  When information in the periphery becomes of interest, we are able to easily switch it to the center of our attention and then back again without much conscious effort.  

Developing AIS for the home context has different design considerations than developing AIS for the work office or for public settings. First, the artifacts in peoples’ homes hold special meaning as they represent the inhabitants’ personal values about who they are, who they have been, and who they wish to become [CR81].  In turn, people are more concerned about the aesthetics of artifacts in their home as compared to other contexts [WL02]. Second, the spatial placement of technology in the home should take into consideration the value of locations within the home.  Locations in the home have deeply ingrained social and cultural routines that provide contextual information to its inhabitants regarding time, ownership and awareness [ENG05].  For example, it is understood by the inhabitants in the home that the location by the door holds artifacts (e.g. keys, mail) that require immediate action when you step out the door.  The following will present an overview of the different types of ambient information systems designed for, or used in the home. I will discuss these systems according to two types of awareness: useful and non-essential, and useful and essential.

The “Dangling String” is one example of a AIS that provides useful but non-essential information. It is an 8-foot long piece of plastic spaghetti attached to a motor and an Ethernet network, whirling rapidly with a characteristic sound when the network is busy, and twitching every few seconds when the network is quiet [WB95].  Other types of AIS that provide useful but non-essential information include awareness information of bus schedules, traffic conditions, stocks, or news headlines. Two examples are the InfoCanvas [MS02] and Informative Art [HS03].  As implied by their names, these works focus more on aesthetic appearance. The InfoCanvas is designed to act as a decorative painting or picture frame, offering both default and customizable abstract mappings of cartoon icons to represent underlying data in a beach, desert or aquarium scene. When the underlying data changes, so do the icons.  For example, in the beach scene, the color of the woman’s bathing suit represents traffic conditions, while the horizontal position of the boat in the sea shows the stock index. Informative Art is a different work in which the visualization of information borrows its appearance from well-known artists or artistic styles.  One example imitates the work of Dutch Artist Piet Mondrian, using colored rectangles and black lines to represent email traffic, bus departure times, or weather information.  The primary goal in this work is to invoke thoughtfulness, reflection and concentration on part of the viewer in order to gain a slow comprehension over time.  This is different from other works in that the primary goal is not readability of information at a glance. Finally, another type of AIS provides awareness of presence information, both physical or online.  The AmbientROOM [WIDGBUY99] is a physical room that uses installations to convey ambient cues using sound, water, movement and lighting. While this room has many applications, one of them is to indicate peoples’ movement outside the room by projecting water ripple shadows onto the ceiling.  AIS can also provide awareness of online presence information.  One work is a physical installation of IM clients, using a ball, a spinner, a frame and a wind chime to indicate various buddy states or message arrivals [GYGPD04].   The AuraOrb is another work that uses eye gaze to detect user interest in IM information [AVSC06]. It assumes that when the user is looking at the AuraOrb, it can occupy the center of their attention by showing readable text messages from online buddies. In contrast, when the user’s eye gaze is not detected, it goes back to a blurry state under the assumption that the viewer is engaged in a different primary task. 

Two examples of useful and essential awareness information are “aging-in-place”, and sustainable living. “Aging-in-place” addresses the growing social problem of an aging population by enabling older adults to continue to live independently at home, rather than being moved to an institutional care setting, or being cared for full-time by their adult children.  One work that supports “aging in place” is the Digital Family Portrait [RM05].  It is a technologically augmented picture frame of an elder, which changes to show his or her daily activities over time and space.  This information is relayed to the extended family member to provide them with “peace of mind” of the elder’s activity level, and in turn, their well-being. The CareNet program builds on this idea by using a picture frame to displays icons around the elder’s portrait. These icons represent the occurrence of important events specific to the needs of the elder, such as meals, medications, outings, and general movement within the home [RM05].  Both works provide information about the elder though ambient cues, only notifying the extended family member when events of interest (e.g. missed medication) come up. The emphasis in these works is efficiency and readability of information.

Finally, sustainable living addresses the problem of environmental sustainability and “green” living in the home. These works differ from the ones previously discussed, in that they use persuasive techniques to motivate people to be energy-efficient. One way to do this is to provide people with real-time feedback of energy usage.  Current devices provide feedback of actual and projected cost, CO2 emissions, and units of electricity consumption (volts, amps, kilowatt hours, etc).  There are four categories of energy feedback AIS.  The first category uses small LCD displays to visualize numeric values of energy consumption, either for the entire home (e.g. Power-Cost Monitor, The Energy Detective), or for an individual or group of appliances (e.g. Kill-A-Watt, Watts Up Pro).   While the data itself holds persuasive power, the presentation of information does not, leaving it up to the home resident to change their behavior. The second category uses a physical form to visualize the approximate amount of electricity consumed.  Two examples include the Power-Aware Cord [GG05], and the electric radiator [GG06]. The Power-Aware Cord is a common electrical cord that uses electroluminescent wires to visualize the amount of electricity it is consuming by varying the pulses, flow, and intensities of light.  The electric radiator emits heat entirely from the use of 35 light bulbs, visualizing the climate of a room by the changing intensity of light bulbs.   While the designs of these devices do incorporate some persuasive techniques, their usage is relatively rudimentary.  The next few categories of energy feedback AIS take persuasive visualizations a bit further.  The third category use small physical displays to present numeric information with basic persuasive techniques. Two examples include the Energy Joule, the Onzo and the Wattson.  These works use graphical icons to show monetary cost, using messages or prompts to persuade energy-efficient usage. These works take special care to be aesthetically pleasing, in hopes that it is accepted as not only informative, but a decorative object in the house. The last category use physical devices that provide approximate feedback of energy usage through persuasive means.  Power Conscience is a foot-tall device showing a drawing of a tree that uses meaningful colors to indicate the amount of electricity usage.  The device also shows the numeric value of energy use, but it is the tree icon that allows understanding of energy use at a glance for both adults and children.  Finally, Energy Orb is a physical orb that pulses red when energy costs are high, and glows green when they are lower. Both these works use some persuasive techniques to visualize energy consumption and motivate energy-efficient change.

There has been relatively little work done in the evaluation of ambient displays. Mankoff et. al proposed a modified set of usability heuristics especially for AIS adapted from Nielsen’s original heuristics [MDHKLA03]. However, while studies have shown these modified heuristics to be reasonable for evaluating AIS, the inexperience of the evaluators with AIS often results in important issues being missed. This, in addition to the tendency of heuristic evaluation to catch only surface level problems, suggests that other evaluative methods for ambient displays should also be explored.
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