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Abstract
Digital image archives are becoming increasingly common as more and more organizations such as libraries and museums create electronic versions of their collections of images.  These digital archives can then be made available online, greatly increasing the accessibility of this information.  However, enabling users to quickly find what they are interested in among a large number of images is a challenge.  This project was developed to allow users to search through a collection based on the geographic location where each image was taken.  The locations are marked on a map that the user can pan and zoom around on and then click on the desired marker to be taken to the corresponding image in the archive.
1. Introduction

This project was developed for the Alaska Virtual Library and Digital Archives (AVLDA).  AVLDA is a collaborative effort with the primary members being the UAF Rasmuson Library, the UAA Consortium Library, and the Alaska State Library in Juneau.  Several other libraries and museums from around Alaska are also involved.  AVLDA currently is focusing on creating an online, searchable database of historical images from Alaska.  The website for this database is available at http://vilda.alaska.edu/index.php.
Currently the website allows users to browse the collection of images and to search for specific images using keywords.  The search can be limited to specific fields; however the location field is not one of them.  Providing users with a graphical and easy-to-use interface for browsing and searching the database based on the location that each image is associated with is where this project comes in.
The idea for this project cam from Dr. Mock and he acted as the client’s representative.  Ian Chan from the Consortium Library provided the needed information from AVLDA’s online image database.
2. Project Overview

The goal of this project is to develop a standalone web application that enables users to browse a collection of images based on the geographic location where the photo was taken.  The scope of this project is to develop the map-based interface for browsing a collection of photos and/or stories that are available online.  It does not include organizing or cataloging the items in the collection or creating the pages in which the items are displayed.  The scope also includes creating a program to take the export file from the image database, process it, and create a file ready for use by the map-based interface.  The main task in processing the export file is converting location names into geographic coordinates (latitude and longitude values) for each location in the database, a process called geocoding.
While the program to process the exported file was geared specifically for the file received from AVLDA’s database, the mapping application was designed to be general enough that it could be used to geographically display images from any online collection provided it had a data file in the right format.

2.1 Data Files
A file containing the information for each image is exported from the archive’s database.  This file is a standard Microsoft Excel file and contains 27 columns for each image.  Not all cells contain information and only four of the columns are needed in order to get the information required by the mapping application: the filename, location, title, and image number.  The filename is needed to link to the page where the full-size image is displayed and the image number is need to get the image thumbnail.  Within just the four needed columns there is a considerable amount of variation in the format of the data.  Two example are some of the title fields contain HTML tags while other don’t, and some of the location fields contain multiple locations while others contain one (or in a few instances, none).  The locations given are never more specific than the town name and in some cases they are less, such as the name of a river.  All of this needs to be dealt with in the program created to clean up the exported data for use by the mapping application.
3. Project Requirements
This project had one main requirement which is to enable users to browse a collection of images graphically based on the geographic location associated with the image.  Beyond that the client did not have a set of definite requirements to begin with and so a prototyping methodology was used so that requirements could be developed and refined as the project progressed.

3.1 Functional Specifications
1. The application must be web-based and any client-side code must run in popular web browsers.

2. The application must use Google Maps for displaying maps and satellite images.

3. The application must be able to be integrated into the existing website for Alaska’s Digital Archives.

Those were the initial specifications.  After an initial mock-up of the mapping application interface was shown to the client it was requested that the following feature be added:
4. The user should be able to search the images displayed on the map for keywords contained in the image title.

After Specification #4 had been implemented the client requested one more feature:
5. Allow the administrator to manually enter the latitude and longitude for locations not found by the geocoder.
3.2 System Specifications

The system’s server-side code must run on the server for www.math.uaa.alaska.edu (Bigmazzy) and the system’s client-side code must run in Microsoft Internet Explorer 6+ as well as Netscape 5+ -based web browsers such as Mozilla Firefox.  Users of the system must have internet access and one of the web browsers mentioned.
4. System Design

PHP was chosen for the program to process the exported data file from AVLDA’s image database.  A PHP interpreter is commonly provided on web servers including Bigmazzy.  This allows for portability providing the administrator a fairly wide selection of servers to run the export clean-up on.  It also allows a web browser to be used for the program’s interface.  A downside to using PHP is that it does not provide a good way to access Excel files directly.  In order to get around this the exported Excel file was opened in Excel and then saves as an XML file which is easily read and parsed using built-in PHP functionality.
JavaScript was chosen to create the mapping application with.  This was primarily because the Google Maps Application Programming Interface (API) uses JavaScript and because JavaScript is implemented on all current versions of all major web browsers.

4.1 System Data Flow
The first step is to export the available images stored in AVLDA’a database into an Excel file.  This file then needs to be opened with Excel and saved as an XML file.  The PHP data processing program can then read this XML file, extract the needed data, attempt to geocode the location for each image, and then save the results of the successfully geocoded locations in a second XML file.  This clean XML file is in then read by the mapping application which uses the data to display the image locations on a map.  Figure 1 shows this flow of data.  The steps to create the clean XML file are taken by the system administrator and only need to be done when new images have been added to the database.


[image: image1]
Figure 1: Data Flow

4.2 Map User Interface

The basic map interface shows a map with controls in the upper left corner for allowing the user to pan and zoom around.  Panning can also be accomplished by clicking and dragging the mouse.  There are controls for switching between a map view, satellite view, and a hybrid view in the upper right corner and in the lower left corner of the map there is an overview map that can be closed and also used to pan around.

The mapping application displays a camera icon on a map at each location where an image is found.  Since the location data from AVLDA’s database is never more specific than the name of a town many images get goecoded to the exact same coordinates.  To handle this the mapping application gathers all such images into a group and displays a single camera icon surrounded by a green circle at these locations.
Below the map is a text box and two buttons.  This is where the user can enter a text string and click the ‘Search’ button to display only images that contain the entered string somewhere in the title.  The ‘Show All’ button causes all available images to be displayed.  Figure 2 shows the map interface with image icons displayed.
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Figure 2: Map Interface with Image Location Markers
All of the icons displayed on the map can be clicked, causing an info window to pop up.  In the case of a single image (plain camera) icon, the info window displays the title and image thumbnail.  The thumbnail is also a hyperlick to the AVLDA website where the full-size image with all associated data is displayed.  Figure 3 shows an example of a single-image info window.  In the case of a multiple-image (camera with green circle) icon, an info window pops up stating the number of images at this location and providing a hyperlink.  Upon clinking this hyperlink the map application displays all the images at this location on the bottom of the page and takes the user to the first one.  These thumbnails then work just like in the single image info window.  Figure 4 show an example of a multiple image info window that has two images.
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Figure 3: Info Window at a Location with a Single Image
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Figure 4: Info Window at a Location with Multiple Images

4.3 Data Structures and Algorithms

In the PHP clean-up program the only data structures used are arrays.  The most expensive operation in processing the export file is making a request to the Google geocoder so in order to reduce the number of requests two associative arrays are used to store previously requested locations: one array for successfully geocoded locations and another for unsuccessful locations.  Prior to making a request these arrays are checked and only if the location in question is not found is a request sent to the Google geocoder.
In order to make the cache of previously geocoded locations persist between program executions the locations and coordinates are written to an XML file.  This file is then loaded into the array of known locations the next time the clean-up program is run.  This also allows locations not found by the geocoder to be entered by hand once and then remembered for clean-up subsequent export files.  Furthermore, subsequent export clean-ups are executed much faster since only locations that haven’t previously been geocoded have to be requested from the Google geocoder.
5. Software Development Process

Due to the fact that I had not used JavaScript prior to working on this project I ended up spending a majority of my time doing testing and debugging.  Doing research on JavaScript (and to a lesser extent PHP) also ended up requiring a significantly larger portion of my time than originally planned.  While a lot of the bugs encountered were due to my inexperience with JavaScript, the most frustrating bugs involved special characters encountered in the exported data file and also trying to pass strings of valid HTML between PHP, the clean XML file, the JavaScript application, and the Google Maps API. 
6. Results

The mapping application was successfully completed meeting all of the requirements, including the ability to search the displayed images and show only those containing the given search string.  I had hoped to enhance the map application by implementing a clustering functionality so that icons that represent different locations but fall too close together at the current zoom level to be easily distinguished are automatically clustered into a single icon.  When the user clicked on such an icon the info window would state the number of images included in the cluster and tell the user to zoom in to see the images.
The export clean-up program was completed to the point where it meets the basic needs as far as getting the data out of the export file from AVLDA’s database and into the format needed by the mapping application.  However, the ability to enter by hand the coordinates for locations not found by the geocoder has not yet been fully implemented.  After running the clean-up program the administrator is presented with some statistics on the number of locations processed as well as a list of all the unique locations that were not able to be geocoded.  Next to the name of each location is a link to one of the images from this location (to help with obscure locations) and two text boxes where the latitude and longitude for that location can be entered.  At the bottom is a button to process the entered coordinates but it is not yet functional.  I intend to complete this item within the next week before the results of my project are shown to someone from the Consortium Library.  Figure 5 shows an example of the screen displayed after running the clean-up program on a very small file.
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Figure 5: Export Clean-Up Results Page
7. Conclusion

This was an interesting project to work on and it turned out to be a lot more challenging than I initially thought.  In particular, I had never programmed in JavaScript before and this language has a significant learning curve beyond doing basic tasks. Unfortunately this semester has been a busy one for we outside of school and I was not able to devote the time needed to get this project to a point where I was satisfied with the results. 
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