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Introducing Mobile Ad hoc Collaboration In Restaurants

Summary of Project

Mobile devices have flourished within the last few years. A day doesn’t go by where you don’t see someone on a cell phone or even on a PDA, busily engaged in conversation, checking e-mail, browsing the web and updating a calendar. These events suggest that mobile devices are being used in a vast array of contexts, the most prominent being as a form of communication technology and a means for social interaction. In this project, I propose to develop MenuMe, an ad hoc collaborative application where anyone can work with a restaurant using a mobile device. Users will be able to tailor the restaurant’s menu to their personal needs.

The Current Mobile Scenario

Mobile communication has revolutionized our view of social networks, spanning geographic location and time to increase accessibility. From the study of U.K. teens sending bedtime goodnight messages to taxi-drivers sending instant messages to coordinate their shifts, ad-hoc communication plays a vital role in forming ties pertinent to their present situation. In addition to being a quick, instant access device to communicate to anyone anywhere, they can be used as a vital information tool to retrieve e-mail, browse websites and even snap pictures. However, several limitations accompany any application running on a mobile device[10]:

1. screen size is too small

2. limited power supply (depends on lifetime of battery)

3. limited input interface

4. wireless bandwidth is still low and unstable

5. “out of range” areas where access to base station not possible

6. low computational power

7. small memory

8. wireless communication is still insecure

9. screen resolution is low, graphics and tables difficult to show

MenuMe will be faced with the above constraints, and must ensure that the mobile device does not crash when the application is running. 

Applications are also being developed to introduce the idea of “m-commerce”. An ethnographic study conducted by [12] shows that consumers generally tend to defer a purchase due to constraints such as not being at the retail store, or they would need to seek advice about potential purchases. M-commerce applications provide shopping anytime, anywhere and will be beneficial to businesses seeking to make use of customer impulses. 

MenuMe is not really a m-commerce application, but certain characteristics such as acting on users’ impulses for specific types of food, will be beneficial to restaurants seeking to satisfy a dish craving or individual dietary needs, by providing collaborative access to the menu anytime, anywhere.

Current Mobile Applications

Browse-It

Instead of the mobile device directly requesting information from the originating server, the mobile device connects to a proxy server to retrieve websites thus enabling the parser to filter out graphics and tables. The proxy connects to the actual service provider, processes the web page to condense the web page to just links, or a summary, and removing all graphics, and then returns the results to the requesting device. Hence the proxy runs the demanding parts of the application. 

Browse-it allows a Palm handheld device to browse the web using a proxy server. The device does not have to deal with screen display limitations and screen resolution of the original web page. Browse-It scales down graphics and computes the appropriate layout depending on the device that requested information. The data transferred to the mobile device is therefore smaller in size and uses less bandwidth, enabling faster response. In addition, the mobile device isn’t using its limited memory and processing capability to parse the web page and decide which media elements to eliminate.

Ideally, in the final implementation of MenuMe, the proxy server will gather all menus from restaurants’ web sites, filter out information restricted to name of restaurant, address, opening hours, menus, ingredients used and nutrition contents, returning only these results. In the MenuMe prototype, the proxy server filters the information returned from the database to be displayed on the screen.

QuickStep

QuickStep supports the use of identical data stored on different devices or computers, which are weakly connected. The mobile device stores a local database, originally copied from the central server. Since identical data is stored both on the mobile device and the central server, locally updated data implies that the information becomes out of sync. To resolve this problem, the QuickStep platform runs a sync engine, which is responsible for keeping track of modifications made in the local data. Changes in the database are logged for every field in a record. Whenever the device reconnects to the server, the server database is incrementally updated using the log. This strategy enables relaxed synchronous collaboration, since the databases are not synchronized when the mobile device is disconnected and changes are made to the local database.

The QuickStep platform also caters for privacy management. Any private data is not transferred across the network. In order to achieve privacy, every record is labeled private as the default permission setting. For instance, in the calendar application, private appointments are not stored on the server database, but are cached only on the local database stored on the mobile device.  

The prototype for MenuMe will try to enable user privacy by storing the user’s profile on the mobile device. Queries to restaurants will consists of the ingredients wanted on the dish, and will not link this information to the user on any central database.

Pocket DreamTeam

The DreamTeam environment allows the developer to be involved in synchronous collaborative applications such as diagram tools, text editors and shared web browsers. The ideal is to free the user from network details and synchronization algorithms by using an automatic replication mechanism that ensures shared data is distributed among team members. DreamTeam also consists of a stationary segment, which holds the proxy to act as a placeholder whenever the mobile devices are disconnected. The mobile device communicates with other systems using a wireless connection.

MenuMe’s final implementation will require some form of synchronous collaboration with the restaurant to customize a dish. However, the prototype might utilize asynchronous communication such as sending a text message to the restaurant, and receiving a response from the chef sometime later. For synchronous communication, the restaurant will need additional personnel to handle these incoming tailored menu requests.

Smart-Its

The Smart-Its project explores ad hoc ubiquitous computing environments by developing small context-sensing computational devices that will be attachable to everyday objects. These computational devices are used to improve the service in the restaurant. For instanced, motion sensors are attached to the tables, menus, and temperature sensors are attached to the plates to allow the waiter to follow the progress of dinners without physically having to visit the table and disturb a conversation, or directly observe the customers from a distance.

Restaurants can also use Smart-Its to dynamically generate a menu set to match to a customer’s food habits, based on the user’s profile and the ingredients currently available at restaurant. For instance, the “seafood of the day” will be automatically incorporated into the menu to entice the user’s decisions. Hence the menu will not need to label a dish with “only available on Tuesdays and Fridays”. The menu provides about which ingredients on the menu have been transferred from large distances (e.g. wine), the place of origin, and other interesting information about the product. Also the current state of the kitchen e.g. the chef’s is now making an apple pie, which will be ready in twenty minutes, thus helping to shape the customer’s preferences based on the context of the particular restaurant.

Smart-Its has not been implemented yet, but it serves as a general direction for superb restaurant service. In MenuMe, the items on the restaurant’s menu can be dynamic depending on how frequently the database is updated (for the prototype), or how many updates are made to the restaurant’s web site (for the final implementation). 

EFOL (European Food Online)
EFOL is an online store application that aids users’ shopping through the use of its recipes database. Users enter their preferences for particular ingredients and dishes, and the online store returns matching recipes, as well as other users who are currently looking at this recipe collection. The EFOL uses a recommender system to return matching recipes based on other users’ recipe browsing habits. All recipes are categorized into major collections, such as vegetarian, deserts, main course, etc and other users also viewing the same recipe collection, will be shown to the user. Hence the user can collaborate with others using the application’s chat area about their experiences with the recipes. The EFOL store also provides a cart area, where the ingredients for that recipe may be added to the customer’s shopping cart for a potential purchase. This social navigation of food recipes allows a new form on interaction with online food shopping.

MenuMe also deals with social navigation of food recipes but uses the results to create a customized dish from the restaurant, and not to encourage food product purchasing. In addition, EFOL store is a desktop application and does not face constraints associated with mobile devices as discussed above.

DAgora

The DAgora distributed storage system for mobile devices manages a user’s data as collaborative objects. Two major problems that DAgora attempts to solve are data availability and concurrency control. When users make changes on the mobile host, even when disconnected from the network, concurrent updates are accordingly merged to the static server. DAgora provides a caching mechanism in clients, enabling clients to get records, modify records, and delete records. The store-and-forward model logs all changes, and is used to make updates incrementally on the server.

MenuMe intends to store the user profile locally, and provide functions to modify this profile. However, this user profile will never be sent over the network as an entity. Instead, only certain parts, such as ingredients preferences, will be used in connection with the user’s request.

Other Collaborative Mobile Applications

The following paragraphs summarize other mobile collaborative applications developed for different situations. They face the same difficulties as MenuMe  with respect to dealing with limited memory, screen space, and processing power.

Hocman 

The Hocman prototype supports ad hoc mobile collaboration among motorcyclists. Since motorcyclists are constantly on the move, group awareness was done on a public website, which was not always available. Motorcyclists get together for contingent meetings to organize trips on unfamiliar roads, to teach each other how to maneuver on familiar ones and even to show off their stunt tricks. Hocman provided an HTTP peer-to-peer application that enabled the motorcyclists to share HTML documents, audio and images over ad-hoc networks using a handheld computer. In cruise mode, it automatically downloaded profiles of motorcyclists in the vicinity; in explore mode, Hocman provided group awareness by appending each other’s list of accessible peers.

RoamWare

RoamWare was designed for ubiquitous PDA use for ongoing interaction and consists of 3 main elements: Desktop, PDA and Radio. During an ad hoc meeting, the radio device sends out its ID number to all other devices in close proximity (about 30 feet). If the ID numbers received exist in the contact list of the PDA, the other person’s name and email, including the time of the meeting, are automatically associated with the participant’s interaction history on the PDA. The RoamWare Desktop application allows the participants to review and refine all notes when they return to their offices.

YCab

YCab is a collaborative environment and framework API allowing communication among mobile devices. The system basically creates an ad hoc network without the need for a fixed network infrastructure. Distribution of control is spread over all nodes in the network, so that there is no need to log into a centralized server, which becomes useless when the device goes out of range. The Ycab client contains information about session members, a space for scribbles, displaying images and drawing, and a text box to receive and send messages. The framework supplies session registration and state recovery protocols during communication between clients. A message router sends the messages to all clients using several Wireless LAN cards. Each client receives every message sent 

during the session, but it only processes the messages addressed to that client. 

Map Views, Magic Lounge, Call-Kiosk

Map Views tries to assist geographically separated users in route planning tasks. Participants log into a common virtual meeting space using their PDA’s, personal laptops, or even a cell phone to discuss, for instance, how they are going to plan their next ski trip. Maps are graphically displayed and tailored to fit each of the user’s screens. For example, the cell phone will receive a sparse graphical representation. Map Views uses a hierarchical data scheme to represent object names at the top of the hierarchy to maximum details at the bottom. By determining the device of each user, Map Views finds the corresponding domain object for that user display. The test bed was implemented using Java and CORBA.

Magic Lounge (ML) works similarly to Map Views allowing geographically dispersed communities to chat with each other and carry out joint, goal-directed activities, such as travel planning. It provides memory functions so that new users can “update” themselves on what has already been discussed in the meeting, mixed audio/chat communication, and provides access from heterogeneous devices. The architecture includes a gateway for the specific mobile device, WAP and the ML server.

The Call-Kiosk basically simulates the function of a tourist office by serving mobile clients with all visitor information using a WAP-browser. The tourist dials the tourist office and talks to the human operator (professional tourist guide) to specify the exact map directions, etc. When the operator gathers all the information, a generator creates a series of WML pages as output. These pages are then stored on a server, which is accessible by the client’s mobile phone. 

Netman

Netman is a wearable groupware system that allows highly mobile technicians to transfer video images to their offices, share a notebook and to conduct real-time audio conferencing. The main goal of Netman is to enhance collaboration between office and field-based technicians. The office-based technicians are experts who provide advice to technicians in the field. The wearable computer is located in the technician’s vest, with a head-mounted display that integrates communication using a video camera, microphone and speaker. Furthermore, Netman uses the Twiddler as its keyboard, a commercial chorded keyboard with 18 keys. The office-based technician thus sees what is happening in the outside environment and is more likely to succeed in troubleshooting the problem. The shared notebook allows the members of the collaboration to store their repair history and create a centralized knowledge base for future references to the same problem. 

WebSplitter

WebSplitter introduces a form of collaborative web browsing where multiple users can share a browsing session and view the same page. However, each user has certain access privileges to different parts of the same web page, allowing the content to be tailored and even restricted to that particular user. The application splits the content of a web page using a server-side XML metadata policy file to form partial views. The policy file contains the rules for mapping hypertext tags to privileged groups. On the client side, an applet authenticates login information, and the proxy server sends the “split” web page to several heterogeneous devices, such as cell phones, PDA’s or laptops.
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