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Operational Concepts

Recognizing the lack of easy ways to retrieve stored photographs from cell phones with integrated digital cameras (“camera phones”), Mobile Photo is designed from the ground up to allow the camera phone user a simple way of uploading their photographs to the Internet.  Once there, users can share the photos with others and send the photos to local photo development labs for printing.  Traditional mechanisms for retrieving stored photographs from camera phones are clumsy, burdensome, non-standardized, and impractical.  With Mobile Photo, anyone with a camera phone, wireless Internet connectivity, and access to a web browser will be able to share their photographs and have them professionally printed.

Mobile Photo consists of four components: a mobile client running on a camera phone with some kind of Internet connectivity, a server, a web based interface, and a database for authentication.

The operation of the mobile client will be very simple.  The client is designed with the sole purpose of uploading stored photographs to the server in an efficient, streamlined matter.  To facilitate this operation, the client stores a username and password that is used in interfacing with the server.  Once the user has taken images desirable for uploading, a single button press from within the client software is all that is needed to transmit the photographs to the server via the phone's wireless Internet connection.  The phone communicates solely with the server—it has no knowledge of the rest of the system.

The server manages communication with all three other parts of the system—the mobile client (or clients), the database, and the web interface.  The server must await incoming connections from clients in the field via the Internet, it must await incoming connections from the web interface from users who want to interact with their photographs, and it must communicate with the database to ensure user authentication.

The web-based interface communicates only with the server—it has no knowledge of the mobile client or the database.  This interface allows the user extensive options concerning their stored photographs including renaming, deleting, printing, and managing the individual photographs into folder-like structures.  It also allows the user to specify which folders would be available publicly and which folders would require authentication for viewing.  The printing option automatically places an order to a photo lab.  Finally, the interface also allows new users to establish an account or existing users to change their account information.

The purpose of the database is merely to maintain a record of usernames and passwords.  The server communicates with the database on incoming authentication requests, from both the mobile client and the web interface.

The architecture will be highly visible to the Internet, in keeping with the definition of a web service, allowing for future development of clients on other platforms such as PDAs.

System Requirements

Mobile client

The client must have a simple interface because of the inherent difficulty of interacting with an application on a phone.  Upon starting the client software, the user has three options:

1) Setup…

2) Upload new photographs

3) Exit

The setup screen requests a few basic pieces of data such as username, password and server address.  These values are stored locally on the camera phone for future interaction with the server.  

The client should be able to run on a wide cross section of phones that support wireless Internet and contain a camera.

Server

The server must be able to handle multiple connected clients both from phones and from the web interface.  Because the CPU of the server will not be taxed by these tasks, it should be designed to take advantage of all available bandwidth.  Server reconfiguration should be possible with minimal disruption to any connected clients.


Web client

The web client allows the user to rename, delete, download, and view uploaded photographs from any computer with an Internet connection and a web browser.  It must also allow the user to send a subset of the stored photos to a local photo developer.  Finally, it must allow the user to share photographs publicly, keep the photos private, or some combination thereof.

Database

The database must be able to handle multiple queries simultaneously from the server.  It must be capable of storing username/password combinations.

Use cases

Imagine a cellular phone owner is in France on vacation.  In interest in traveling light, he neglects to bring a camera with him as he tours the city, but opts instead to simply carry his camera phone.  During his visit to the Louvre, he snaps several shots of the Mona Lisa.  Rather than waiting until he gets back to share the pictures with his family, he simply runs the mobile client component of Mobile Photo, presses one button, and uploads the pictures to the Internet.  He then calls his family with the same phone, notifies them that he has taken some new pictures, and they can instantly hop on the Internet and view them through the web based interface.

Insurance agents often must take pictures of insurance claims when out in the field.  If the pictures are taken with film, then they must be processed before the pictures are available.  If the pictures are taken with a digital camera, there is still a delay in transferring the pictures because the camera must be connected to a computer.  A laptop may be carried so the images may be downloaded on-site, but this adds yet another device that must be brought along.  If a good camera phone is opted for instead, using Mobile Photo allows the agent to upload images while still in the field without the need to return to his/her computer or carry around additional equipment.

System and Software Architecture

Mobile Photo consists of several discrete components, each of which must be implemented using an appropriate technology.

For optimal portability across different camera phones, the mobile client should be implemented as a J2ME “midlet.”  For development purposes, the midlet could be run in an emulator, thus obviating the need for a phone.

The server, likewise, should be implemented as a Java “servlet” to facilitate easy, cross platform communication with the mobile client.  This servlet would run on top of a freely available web server, such as Apache.  Both this servlet and the mobile client midlet can be developed using freely available Sun tools.

The web-based interface, because of its reliance on dynamic content (the stored pictures), would be implemented using the Perl scripting language.  This interface would run on top the same Apache web server as the Mobile Photo server.  Communication between the interface and the Mobile Photo server would thus be simplified, as they are both running on the same physical hardware.

The database backend could be implemented using the freely available MySQL.

Lifecycle Plan

Given the tremendous installed base of cell phones, the pace of electronics miniaturization, and the growing dependence on the Internet as a communications medium, we believe that within several years, a significant portion of newly manufactured cell phones will include a basic form of Internet connectivity and camera capability.  Furthermore, picture quality generated by camera phones is increasing rapidly, which, in turn, generates consumer desire for tangible photographs from their digital images.  As such, a product like Mobile Photo would be well positioned to simplify the process of camera image retrieval, serving a multitude of interests not limited to sharing and printing.

While anyone who owns a camera phone with Internet connectivity is a potential user, the following situations are specifically targeted:

· Desire to share or otherwise transmit photographs taken by the phone to a location accessible by a multitude of viewers.  Currently technology only allows the sending of photographs to other cell phones or email addresses.  

· Desire for easy image archivability.  Since the photographs are stored on a central server, the user is absolved of having to provide room for every image on their phone or personal computer.  The images may be retrieved at any time through the convenient web interface.

· Desire to have images printed at a professional photo lab.  The current process for printing digital photographs is either: a) burn a copy of the images to cd and physically transport them to the photo lab or b) use the photo lab's web order interface consisting of filling out an order form and attaching the images to the order.  Mobile Photo negates the requirement of physically carrying the images to the store or having to fill out an order form at the company's website.  This will automatically be taken care of through several clicks through Mobile Photo's web interface.  

Feasibility Rationale

Since their introduction four years ago, camera phones have gone from novelty items to a common feature on today's latest cellular phones.  With the ability to produce good quality 4x6 photographs, the new 1.0 megapixel camera phones are poised to make a big impact in the digital imaging world.  This, combined with the results of a survey by the market research firm Cahners in-stat group that finds that 43 million people between the ages of 10 and 24 will be a wireless customer by 2004 and half of all teens will own a cellular phone, dictates that Americans will never be far from a camera in the near future.  Right now, the woeful options of being able to email a picture or send that picture to another phone are not enough to meet the needs of this growing user base.  Mobile Photo stands to transcend these limitations and thus open a new degree of freedom for photo enthusiasts.  The demand itself is there and Mobile Photo aims to meet it based upon the following feasibility principles:

· Cameras hold a finite number of images so the user must make space for new images by removing old ones.  Users will be inclined to want to keep old pictures instead of erasing them, so the ability to upload an image to a server for permanent storage will be an attractive one.  

· If a user intends to make prints from the digital photographs, they would most likely use a web-based order interface.  If Mobile Photo's web based printing system automates that task, then they will be equally as likely to use Mobile Photo's web based printing system.  

· Popularity of websites like MSN communities demonstrate people's desire to share images through web-based viewing.  Thus, it is reasonable to assume a demand for Mobile Photo's web based viewing services with the ability to manage public and private viewing of images.

· Given the ease of use of the mobile software, users should not be deterred from having to open an additional program to transfer their images.       

