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1.0 Introduction

This document serves as a design guide for a prototype PDA (personal digital assistant) based Self-Guided Tour (SGT) of the UAA Campus and its facilities. The project is an exploration of concepts and ideas, proposing and testing a framework upon which a final product could emerge. 
It is important to remember this project is a prototype and will likely deal more with hypothetical elements than actual ones. This level of abstraction is necessary to facilitate development of fundamental processes, functions and models over which actual data would eventually be layered. 

2.0 Project Overview

The idea for this project began in a brainstorming session between UAA Computer Science professor Kenrick Mock and UAA’s Chief Information Officer Rich Whitney.

The CIO mused how interesting it would be to have a Self Guided Campus tour that could be viewed on his Compaq iPaq PDA. This tour would be primarily to provide prospective students and their parents with a way to explore the University grounds on their own and learn about what it has to offer to them. The instructor added that it could be much like self-guided tours on PDAs offered by some museums.
2.1 Evaluating Existing and Similar Services
One of the first steps in any project is to look at existing related products and services. Perhaps the most relevant related local product is the Guided campus tours given by the Orientation department at the Campus Center. 
2.1.1 UAA Orientation Department Guided Tours

UAA’s Orientation department (http://www.uaa.alaska.edu/orientation) offered scheduled Orientations in 2003. These included six Half-Day, eight One-Day and two Two-Day/Overnight Orientations. There was also one orientation geared for Graduate Students and one for ‘Non-Traditional’ Students. The current schedule ran from April through August, with the majority occurring between the end of a Spring Semester and the beginning of the following Fall Semester. Only the Two Day Orientation and the ‘Non-Traditional’ Orientation included any type Campus or Department Tour, while the One Day Orientation is focused on helping the student get settled into housing as well as academic planning. Additionally, these tours cost each student from $20 (Half-Day) to $75 (Two-Day Orientation with Housing). 
While the project was not presented in terms of there being a pressing need for a self-guided campus tour, it is clear from the current state of Orientation that there is an opportunity to fill a rather gaping niche by providing a low-cost (potentially free) more complete self guided campus tour.
2.1.2 Museum Self Guided Tours

The Tate Museum in London, England began the first phase of an experiment during 2002 in which it created a Multi Media Tour (MMT) beamed to wireless Pocket PC (iPaqs) PDAs with wireless equipment that could sense where someone was located within one of the exhibits at the museum. A central server provided information (in the form of stored audio and video files) in real time. In this way, only a nominal amount of memory was used by the MMT. The experiment was successful enough so that they are in a second phase with newer, more capable PDAs. 
2.1.3 Student PDA Tour Projects

Students at the New Media Institute at the University of Georgia created PDA projects similar to a Campus tour. Many of the 2002 and 2003 projects listed on the Institute’s web site (http://www.nmi.uga.edu/projects/) were implemented on Pocket PC type devices, all working within a wireless neighborhood in Athens, Georgia. Much can be learned from studying the user interfaces of the projects, and their approach to graphics and other content.
2.1.4 Annotate Space

Annotate Space (http://www.panix.com/~andrea/annotate/) was a project in 2002 by Andrea Moed as part of the Interactive Telecommunications Program at New York University. Her project was to provide a self guided tour of an area referred to as DUMBO (Down Under the Manhattan Bridge Overpass), an area of rich historical significance in New York. She discussed many topics similar to a UAA Campus Tour. For example, she highlighted the difference between linear tours (begins at point A, ends at point B) versus an active tour, where the user chooses where they enter the tour and which points to investigate.

She evaluated three different use cases, which included wireless delivery to a PDA, a wireless phone ‘walking’ tour, and a tour that was downloaded to a PDA. In the last scenario, she not only provided information about the sites she chose to include, but she also provided an interactive game that allowed the user to explore outside of the content of the tour. She also chose to allow the user to include .mp3 files with commentary from neighborhood people she interviewed. For those with PDAs without audio capacity, she provided a transcript of the commentary. 
She chose to deliver the application using AvantGo’s Channel Technology for two primary reasons

· The AvantGo technology is web-based (a small web server and browser are downloaded to the PDA) development and delivery time could be accomplished quickly using HTML and JavaScript.

· The AvantGo technology is cross platform, which means that any PDA could display the tour, regardless of the OS. 
2.2 Conclusions
2.2.1 Wireless Solutions

While not dismissing a feature rich, multimedia tour for the UAA Campus as a possible solution, the reality is that the wireless infrastructure that exists in both the Tate Museum and in at the University of Georgia does not exist to as great an extent at UAA. While there are wireless hot-spots in several locations on Campus, the service is still very new.  There are similarly plans to expand the network to cover more of the campus, but complete coverage of the campus is still years away. With the limited wireless capacity currently available, it does not seem practical to design a solution around a service with an uncertain delivery timeframe.

If wireless product delivery is not a viable option, then off-line options must be evaluated. 
2.2.2 Off-Line Application Evaluations
The fundamental questions that must be answered when considering an off-line application are:

1. How will the content be delivered?

2. What application will display the content?

3. How can different PDA OSes be accounted for?

4. How can different PDA display screens be accounted for?

5. How can limited PDA resources be overcome?
2.2.2.1 The Nature of the Content
The data proposed for the SGT is by and large static. Maps, information about departments, buildings and their history, locations of services and landmarks, change slowly. There will be times when content will need to be added or modified, but this in no way lends any real dynamic nature to the content.
2.2.2.2 PDA Technical Considerations

There are several key limitations presented by the delivery platform, the PDA. First, there are two primary and very different types of PDA Operating System (OS). The first is the Palm OS, which appears on Palm, Sony, Handspring (a variant of the Palm OS), and a few other manufacturers’ PDAs. It has been estimated approximately 70% of all PDAs run the Palm OS
.  On the flip side are PDA devices known as Pocket PCs, which run a variant of the Windows operating system, Windows CE. Because the target of the project is to hit PDAs in general, and due of the disparity in Operating Systems (OS) used by these devices, writing an application specifically for one OS is not an optimal solution.
Another limitation of the delivery platform is the resolution of the display. The smallest resolution in common use is the 160 X 160 pixel layout of most Palm-based PDAs. While the Pocket PC screen is larger at 240 X 320, it is a prudent design decision to work the smaller screen size as the least common denominator. Another screen factor is color display capability. 
While a growing number of new PDA screens are color (approximately 72% in 2002
) there are still a sizeable percentage of monochrome displays.  Monochrome monitors have either a 4 (2 bit) or 16 (4 bit) grey scale. To maximize the use of the SGT, it would be useful if we could present color graphics where possible, but allow for well rendering grey scale images for monochrome displays.

The final major limitation of PDA delivery is that the majority of them operate in an ‘off-line’ mode as only about 19% of PDAs offered wireless on-line functionality in 2002
. That is, the majority of PDAs are not connected (wirelessly or otherwise) to the Internet. There is only limited wireless internet service available on the UAA campus, and while this service may be extended to most areas of campus, there is no expectation that the service will be available everywhere. This means that any solution will have to be self contained, since it there will be no reliable interaction between the PDA and any external resource.  
2.3 The Choice

After careful consideration of the all the options available and the restricting timeline for product delivery, I choose to delivery prototype PDA Self Guided Tour as an AvantGo Web Channel.  This solution provides the following advantages:
1. With the content in HTML format, prototypes are quickly and easily constructed and tested, and deployed.

2. HTML makes the content more maintainable.

3. The application will be viewable by any type of PDA.

4. An individual can download the tour to their own PDA and conduct the tour without any additional University resources.

5. AvantGo Channel service knows what type of PDA a user is using, and can provide content and graphics best suited to the PDA.

6. AvantGo has tags to utilize server caching, which helps minimize the impact to the host server.
7. AvantGo has tags that help the web site return PDA appropriate graphics and content.

3.0 Project Requirements
1. Palm or Pocket PDAs are the primary user platform
2. The Tour will provide Campus maps with detail appropriate to scale

3. The Tour will provide information about

a. Buildings

b. Departments

c. Landmarks

d. Athletic teams and their facilities

e. Parking

f. Shuttle service

g. Food

h. Campus Security

4. The tour will provide both factual and anecdotal content.

5. The tour should be able to address the following types of questions:

a. Where am I?

b. What is this building?

c. Where is the Theater department?

d. What is this building’s hours?

e. Where are the handicapped entrances?

f. How do I get there from here?

g. Where do I register?

h. What’s the story behind the artwork here?

i. Who do I contact for more information?

j. What Departments are in this building?

6. The Tour will provide for an ‘active’ campus tour. That is, the user can enter the campus at any point and begin their tour from there.

7. The Tour will provide hints as to what areas are nearby to explore.

8. Tour information must be easily maintained and appended.

4.0 Design

The design section of this proposal will cover the data analysis in more depth, show the overall site architecture and illustrate the relevant AvantGo processes.
4.1 Data Analysis

A deeper investigation into the types of data to presented yielded three primary categories – “Points of Interest”, “Facilities and Services” and Campus Maps.

The Points of Interest are 

· Buildings

· Location

· Entrances

· Hours of Operation

· History

· Department Homes

· Departments

· Location

· Faculty

· Areas of Focus

· Athletic Teams and Facilities

· Sports Complex

· Basketball, Hockey, Volleyball, Cross Country, Gymnastics

· Landmarks

· Location

· History

· Housing

· Location

· Dorms

· Married

Facilities and Services are primarily

· Parking

· Structures

· Lots

· Shuttle route

· Stop Locations

· Schedule

· Food

· Location

· Hours of Operation

· Security

· Location

· Emergency response

Secondary Facilities and Services

· Bathrooms

· Location

· ATM

· Location

· Phone

· Location

Maps

Key map features should include

· Primary pedestrian circulation paths

· Location of buildings and services relative to these paths

· Relationship of Shuttle stops to circulation paths, campus parking, housing and off-campus facilities.

· Enough detail to allow a user to orient them to the map.

To accomplish the project objectives, it will be necessary to provide maps of different scales and scopes. Given the small presentation screen size, the overall campus map will most likely need to be cut into smaller sections to provide the user with sufficient detail and readability.

4.2 Site Architecture

The SGT Tour site will combine Maps, Graphical Links, Text Links and Textual Content. 
4.2.1 Maps

The Maps will be organized into borderless table grids, so as to allow the user to ‘zoom in’ by selecting a particular section of the map or to ‘zoom out’ by clicking an appropriate icon. The following figure illustrates the idea


[image: image1]
Figure 1 – Map Detail Hierarchy

4.2.2 Common Graphical Navigation Controls
Each page will have a common set of navigation controls whose actions will depend on level at which the controls are accessed. 
· Maps below the top level will have directional arrows (left, right, up, down). 

· All pages will have links to major focus categories (Buildings, Departments, Landmarks, Maps) as well as links for Help and Home and Search.  The following exceptions apply

· Maps won’t have a map link, but will have a link to zoom in or out as appropriate to the detail level.

· Buildings, Landmarks, and Department pages won’t display a link to the currently displayed category, but may have links to ‘More’ items in the same category.

· Links provide access to contextual information. That is, if a map shows Buildings A and B, then clicking on the Buildings icon will display a list of the buildings in the current map with a summary of information. 


[image: image2]
Figure 2 – Map Detail, Controls and Content 

4.2.3 Text Links and Content
There are two layers of text. The first layer shows a list of category items, each with a small summary. Three links will be provided, one to show the entire entry, another to link to the map the building is displayed on, and the last as a link to some anecdote or other interesting item. The voice of all text documents will be that of the University.
4.2.4 Search

The search page will be a text page where the user will be allowed to look for an item of interest.  The list will be separated by categories with links to either the map or text.
4.2.5 Start Page

The start page will display a graphic, a welcome message (perhaps from some UAA administrative giant) and two special links. The first link is a “Locator” which will allow the user to find where they are on campus by identifying a building or landmark. When this item is selected, the appropriate detailed map will display.

The second link provides textual information that explains how the tour guide works and what the common elements are. 

4.2.6 AvantGo Channel Processes

Individuals subscribe to channels on AvantGo which contain information they are interested in. These preferences are saved in the individual’s AvantGo account.

The AvantGo Channel Processes begin with a user synchronizing their PDA with their Desktop Computer. This action triggers a request from the Desktop to the AvantGo servers. The AvantGo server then makes requests from the Web Servers hosting the subscribed content. 
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Figure 3 – Individual Request for Channel Information

The web servers then respond with content to the AvantGo servers as if the server was just another browser. The AvantGo server than processes the pages, compressing content and graphics appropriate to the individuals PDA. These compressed pages are passed back to the individual’s Desktop computer, 
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Figure 4 – Local web servers respond to AvantGo server HTTP GET and 

Pass data back to user Desktop

…which passes them back to the handheld. A PDA based web server and browser are installed onto the PDA, which renders the pages for the user. 
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Figure 5 – Desktop passes compressed pages back to PDA for display
5.0 Planning and Schedule
I intend to use the prototyping development methodology.  I will implement an initial prototype, show it to the end user, get feedback on workflow and design and implement them, show the company the new prototype, and continue refining the product until it meets their needs. I will initially do my initial prototyping on a PDA emulator, and then will move the HTML pages to a server to begin field testing.
I anticipate spending a significant portion of time in testing and content development which includes time spent meeting with the client.  The anticipated breakdown in hours spent is shown in the pie chart in figure 6.
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Figure 6 -  Estimated effort for each phase.

I estimate that I will be able to spend approximately 11 hours per week working on the project.  With 13 weeks remaining in the semester, this amounts to a total of 143 hours.  The breakdown for each phase is then:
	Task
	Time

	Requirement (Refining)
	8

	Design
	25

	Implementation
	40

	Testing
	35

	Final Write Up
	20

	Presentation
	15


Table 1 – Task Summary Breakdown
My estimated schedule for delivery and implementation are shown in the table below.  There will be a large challenge staying on track in the event that certain tasks take longer than estimated, especially for some of the unknowns such as working with constructing proper HTML headers and the JavaScript limitations to produce the correct workflow. A tool still needs to be identified to slice the UAA Map into appropriate sized bits. 
Table 2 represents the major tasks, start dates and task duration for this project. Figure 7 on the following page shows this task data in Gantt chart form.
	Task
	Start Date
	Duration (Days)

	Initial Planning
	01/15/04
	4

	Initial Proposal
	01/20/04
	1

	Initial Requirements
	01/21/04
	2

	Initial Research
	01/21/04
	6

	Initial Design
	01/27/04
	3

	Write Proposal
	02/01/04
	2

	Present Proposal
	02/11/04
	1

	Build Site Framework
	02/03/04
	3

	Build Content Page Templates
	02/07/04
	2

	Build out Sample Content
	02/10/04
	1

	Build out Map Hierarchy
	02/11/04
	4

	Layout and Test Controls
	02/16/04
	5

	Test Site Navigation (Emulator)
	02/22/04
	2

	Show Prototype (Emulator)
	02/25/04
	1

	Revise UI and Controls
	02/26/04
	3

	Show Prototype
	03/01/04
	1

	Acquire Maps and Content
	03/01/04
	2

	Slice Map, Design Graphics
	03/03/04
	7

	Replace Map Placeholders
	03/11/04
	2

	Replace Navigation Text with Icons
	03/11/04
	1

	Test Site Navigation
	03/12/04
	2

	Add More Content
	03/13/04
	5

	Publish Site, Download to PDA
	03/19/04
	2

	Test on PDA
	03/21/04
	2

	Show Prototype from PDA
	03/23/04
	1

	Final revisions
	03/25/04
	10

	Final Presentation
	04/07/04
	7

	Final write-up
	04/20/04
	5

	Code review
	04/20/04
	2

	Proposal Presentation
	04/22/04
	4


Table 2 – Task Detail
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Figure 7 -  Projected timeline.

6.0 Summary

This projected is being developed in HTML and JavaScript for display on any PDA using AvantGo web components. The complexity of this project lays not so much in the technologies used to implement it, but in creating a workflow and layout that is intuitive to use and a presentation that works well on the extremely small PDA format.  Another challenge is that this website has to be completely self contained, and cannot rely on any application server technologies or form processing to aid site navigation.
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