
“What Am I Forgetting…?”

Copyright is held by the author/owner(s).

CHI 2008, April 5 – April 10, 2008, Florence, Italy
ACM 1-xxxxxxxxxxxxxxxxxx.
 Abstract

At one time or another, nearly everybody has forgotten to take important items such as keys or wallets with them when they leave their homes.  In this paper we describe the “What Am I Forgetting...?”  tangible memory aid intended to alert people of these missing items. We incorporate the concept of using tokens as a means to identify which items are missing, and to provide an interface to locate them.  Because the system is designed around the entry of a home, it serves as a reminder at the point of departure and arrival.  When one approaches the doorway, the system checks for critical items and alerts the user to missing items.  Notification of missing items is provided via an augmented doorknob, which provides both visual and tactile feedback that an item is missing.
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Introduction

As we leave our homes each day, the critical items that we need to bring with us include our keys, wallets and cellphones. It is easy to forget these items, especially if one is in a hurry.  Even if one is aware of a missing item, locating it can be a time-consuming task.   "What am I Forgetting…?" is a memory aid that helps people remember and locate these critical items. Because the system interaction is designed around the door on a home's main entry, it provides as a reminder at the point of departure. This is the very time and the place where people need to do a last minute check for a missing item. The interaction with "What Am I Forgetting...?" begins when a user comes into proximity to the door.   This activates sensors which determine the user identity and which items if any are missing.  If any critical items are missing, an augmented doorknob that provides both visual and tactile feedback alerts the user. The flashing and vibration of the doorknob turns the user's attention to the token bowl to see which tokens are glowing.  The user can locate a missing item by squeezing the associated glowing token, which causes an activation signal to be sent to the locator on the item.  When activated, a locator previously attached to the missing item provides audio and visual cues to help the user find the item.

Memory Assistance

Our system assists people with two different types of memory cues. First, the system alerts people that they have left some critical items at home. This triggers prospective memory, which refers to the ability to remember an intention at the appropriate occasion such as remembering to keep appointments and to take medication [1]. Calendars, post-it notes, and alarm clocks are used as a memory aid to assist with prospective memory. Second, our system helps people to find missing items. In contrast to prospective memory, remembering the location of a certain item falls under retrospective memory, which is defined by the ability to remember past episodes. Typical examples of retrospective memory aids are a diary or a camera.  Both journals and photographs act as a strong memory stimulant.

However, people often forget to use these external memory aids, or do not use them due to the additional workload they impose.  People do not always have a camera or a journal ready when store some information for later recall. Keeping in mind that the potential users of memory aids may be elderly people who are concerned about memory loss or people with mild cognitive impairment, a memory aid must be easy to use. Manipulating physical objects may be a simple and intuitive way to find missing items because humans are inherently good at managing physical space by ordering and sorting artifacts in their environment [2].
Design Process

Fishkin [3] defines tangible interfaces as a system in which the manipulation of an object by a user causes an input event that causes a computer to undergo a state change and provide feedback by altering the physical appearance of an output object.  We initially intended to have the act of turning the doorknob be the initiation of the interaction flow, but we discovered that this design was not effective for situations where the door is already open. We also explored the idea of having the doorknob be the focal point of interaction and provide all output information, similar to the Aladdin haptic doorknob described by MacLean [4]. We quickly determined that attempting to use a tactile communication mechanism similar to Aladdin [5] would require users to learn an intricate mapping of colors and vibrations to conveyed information in order to understand the system output.

As this was counter to our goal of having a simple and quickly comprehensible mapping of output to items, we instead chose to implement semi-representational tokens that correspond to each item. These tangible tokens allow users to intentionally express their desire to locate items.  When performing actions such as retrieving the morning newspaper or taking a pet outside, people may intentionally leave their house without specific items.  Or they may want to be reminded that they are forgetting something, but they have no need to locate it, as they already know where it is.   In either scenario, the user does not want the locators for "missing" items to start flashing or making sound.  For this reason, it is important the system affords users the option of choosing to locate a missing object rather than doing it automatically. 
Envisioned system components 
The “What am I Forgetting…?” system is comprised of the following set of components. Users attach Locators to items that they want be reminded about when they leave the house.  Locator devices have an LED and a speaker inside that can be activated via a small radio transceiver to help a user find the item.  A Sensor unit identifies users and which critical items they are carrying.  The Doorknob alerts the user that they have forgotten a critical item.  The doorknob has an embedded LED and vibrating motor to provide feedback.  Tokens notify the user which items they are missing, and allow the user to determine the location of the missing item. Tokens have LEDs that illuminate when an associated item has been forgotten, and have a force sensor used to determine when the token is squeezed.  They also contain a small transceiver to communicate with the rest of the system. The Controller unit determines missing items based on 
[image: image1.png]Controller

Radio Transceiver

=

Sensor

Tokens

Doorknob




 
figure 1. System Components Diagram.

input from sensors and activates the output of doorknob and tokens.  It also signals the appropriate locator device when a token is squeezed.  The controller has an embedded web server used for configuration that can be accessed over the home wireless network. A radio Transceiver is used by the controller to communicate with locators and tokens.  Depending on the network technology chosen, the transciever may be built into the controller or the sensor unit.
Token and Locator Properties

The tokens should be made of a soft material that provides affordance to the act of squeezing.  The tokens should be sufficiently translucent to allow diffusion of light throughout, so that the glowing of the token provides a readily visible visual alert.  Tokens should have semi-representational shapes that evoke the object to which they are mapped, so that people don't need to remember a complex mapping to determine which item they are missing or locating. The mapping of items to tokens needs to be simple enough that it is intuitive to the elderly people, young children, and people with cognitive impairments.  We expect tokens are located next to the door, put in a bowl or a container so that it comfortably directs one's attention to the tokens.
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figure 2. Flashing doorknob and tokens

Another key aspect of the system is the locators that people place on items to be able to find them later.  The locators need to be unobtrusive and lightweight. There may be different types of designs for different items.  For keys, the locator could be within the keychain fob.  Cellphones could have a small charm. Wallets would need a thin, flat locator than be a card that fits inside of them or a clip that attaches to the outside.  The clip concept could also be applied to arbitrary objects that needed to be remembered on a one-time or as-needed basis.

Challenges and Future Work
The system as currently envisioned has two key sensing challenges:  Determining which items a person is carrying with them, and knowing which member of the household is passing through the doorway.  Sensing which items are being carried can be performed though Radio Frequency identification (RFID) tags or similar wireless networking technologies. Passive RFIDs have issues in that they may not be readable when items are placed in a backpack, or multiple RFIDs are kept near each other.  Other technologies such as bluetooth may not have this problem, but require more power expenditure on the part of the tokens and the locator items, which may impact size and weight.

For large households, it isn't practical to have separate token sets for each person, so we decided that it was preferable to have a single set of tokens that could be mapped to the associated items for each user passing through the door. The issue then arises of determining who is leaving at a given time, and ensuring that location requests are sent to the appropriate user's item. A more fundamental issue is identifying an effective way of doing identity determination.  A simple solution would be to have users wear an item with an embedded RFID tag, but what if users forget to wear the identifying item?    Biometric identification tools such as a fingerprint reader embedded in the doorknob, a facial recognition camera near the door,  or a retinal scanner embedded in the door frame are possibilities, but people may be uncomfortable using biometrics as part of leaving or entering their house.  As the system simply requires differentiation between members of the household, using the combination of weight pads and height sensors may be sufficient, and may relieve privacy concerns engendered by RFIDs or biometrics.

Another area of future work would be integrating “What Am I Forgetting…?” with a calendaring system such as iCal or Google calendar so that users can make use of their existing tools to assign one-time tokens to specific appointments in their calendar. This would require the controller to have access to the internet and be configured to understand internet calendar [6] events.
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