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Introduction

Idea and goals

There are several public transportation systems that serve the Bay Area, but only 511.org (and potentially Google Transit when it incorporates Bay Area transit information) aggregate schedule, route, and station/stop data from multiple systems.

Wanderer is a visualization for analysis and exploration of how the temporal and geographic aspects of Bay Area public transit integrate. It targets riders of public transportation who want to know just how far they can go on the routes they travel. The visualization could also be useful for tourists who’d like to get around an unfamiliar area without a car. Rather than emphasize point-to-point route information like most current trip planners and route maps, Wanderer takes the approach of helping users determine possible destinations reachable within a specified amount of time from any public transit station or stop. Rather than show a single line from origin to destination, Wanderer attempts to answer the question, “if I’m here, now, where could I go?” By choosing a starting point, Wanderer shows all the routes accessible from that point and encourages the user to pick their own path through multiple public transit systems.

Related Work
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Transportation agency printed materials

Most of the major Bay Area public transportation agencies publish printed material that is distributed or posted in stations, at stops, on the vehicles, and online in PDF or image file versions. In general, the material takes three forms: 1) schedule tables (system-wide or line-specific), 2) system maps, 3) route maps. These forms are often combined in printed material.

Schedule tables generally list stations/stops along one axis and routes along the other. The intersections in the table of the axes items list the times that a line arrives/departs from a station/stop and as Stephen Few points out, these types of tables are useful for looking up single values quickly. However, the values on both axes are usually listed by some order, so the schedules afford a use beyond just single-value lookup. The stations/stops are often ordered by the sequence in which a vehicle on the line will reach them, and the routes are often ordered by departure times. Therefore, by following the values of a single route across stops, one can determine when and where one will be if they ride that particular route; by following the values of a single stop across routes, one can determine when the next buses or trains will arrive or leave from there.

System maps of Bay Area systems generally are accurate geographically, overlaying route lines and labels over the geographic features. Sometimes the different routes will be coded by line color or label shape. The rail services such as BART and Caltrain tend to abstract away street information in their system maps since their vehicles do not travel on roads, but they preserve landmass and water distinctions. Bus systems like AC Transit, VTA, and SamTrans keep street level features since their vehicles travel on roads, though they often only label the major streets and highways to prevent visual clutter.
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This preservation of geographical accuracy in system maps is not universal, however; the London Underground’s and Masschusetts’ MBTA T’s system maps regularize the angles of the lines, ignoring geographic accuracy in favor of visual clarity. Systems maps can be useful for understanding the extent and density of coverage of a system’s routes, but for the most part, they are practical only if the system has few routes like Caltrain’s single rail line. The system maps of the major bus lines tend to quickly become complex and cluttered, even when labels are abstracted away. As a result, the system maps posted at bus stops tend to break the system up into sections that are locally relevant to the stop to reduce the density of the displayed routes.

Route maps, unlike system maps, show only one line. Sometimes the route is shown over a geographically accurate map; more often, the route is abstracted like the London Underground system map by regularizing angles, though the maps usually preserve distance. Since each local line can have up to dozens of stops, routes maps often reduce clutter by only showing the stops that have that are near important crossing streets or have transfers. However, drawing just one line means that this contextual information can by shown; route maps often include labeled streets and detailed transfer information to other lines. Routes maps are also generally combined with route-specific schedule tables.

511.org TakeTransit Trip Planner - http://transit.511.org/tripplanner/index.asp

BART QuickPlanner - http://bart.gov/stations/quickplanner/quickplanner.asp

These online planners automate point-to-point route planning for Bay Area riders of public transportation. Both rely mainly on form entry as the main interaction method, where users specify origin, destination, and either departure or arrival times.
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Since the BART planner only concerns itself with destinations within the BART system it makes use of dropdown menus to select from a limited but complete set of locations and times. It returns a textual list of trips that begin or end around the time of the specified departure or arrival time, and includes the cost of the trip, transfer details, and route specific details like whether bikes are allowed on the train.

511.org’s planner aggregates information from several Bay Area public transportation systems and allows users to specify start and end points through text entry or through click-selection on a pop-up MapQuest-like map interface. Users can specify fare details and choose to have routes returned by the total time for the trip, the number of transfers, or amount of the fare. Results are given in text form. While 511.org’s trip planner includes a map for selecting origins and destinations, the map feels loosely integrated into the interface because it appears in a pop-up and isn’t used in showing the trip planner results.

Google Transit Beta - http://www.google.com/transit

Google Transit Beta is a very recent development that integrates public transportation route and schedule information in the Portland, Oregon area with the Google Maps interface. Like other trip planners, Google Transit emphasizes point-to-point travel planning. Users specify start and end points in the search box – and optionally departure or arrival time – and the application returns a textual listing of the trip’s overview (optional departure and arrival times, trip duration, fare amounts) and transfer details. The interface also shows a colored path on the drag-able map that shows the trip route.

Compared to 511.org’s trip planner, Google Transit offers fewer options on the input side; the search box can select for start and end points and arrival or departure times, but doesn’t specify fare details like if the rider is a youth or senior citizen. However, on the output side, Google Transit includes the map interface with the route marked up on it. Along the route, the map also has icons at transfer points that indicate whether the rider is walking, riding a train, or riding a bus line at that point. Having the map helps the rider determine just how far he or she gets on each portion of the route, but this could be made clearer by changing the color of the path as the transportation type changes.

Stanford University Marguerite Interactive Shuttle Map - http://fops-cf.stanford.edu/stanford_ivl/

The Marguerite Interactive Shuttle Map is an online Flash app that overlays different colored route lines over an abstracted version of the Stanford University campus map (details such as streets, buildings, and labels can be hidden). Dots along the routes (which can also be hidden) represent route stops. Periodically, the map refreshes and shows bus icons representing Marguerite Shuttles at their current locations, allowing users to know where buses are and plan trips accordingly. Mousing over the bus gives details on the route it travels, whether it’s on time, and what its last stop was.
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Though there are few lines in the Marguerite system, the map is somewhat cluttered because many of the use the same streets for extended periods and the map doesn’t space the lines out. The shuttle icons are also difficult to see since they often overlap at busy stops and are the same color as their route line. Also, schedule information isn’t provided directly on the map; the user is required to use the accompanying Stop Departure Information app or the Live Service Table. Since the map appears in a pop-up and takes up a large amount of the screen, juggling the map and the schedule is somewhat cumbersome.

SF Muni Map - http://fusion.sims.berkeley.edu/MuniMap/Prototype/index.cfm

The SF Muni Map was a SIMS final project by Maggie Law and Kaichu Sung. It combines a trip planner similar to the one on 511.org with a Muni Map exploration and individual line information. The Muni Map exploration is a zoom-able and scrollable system map that is otherwise static. The exploration lets the user view chunks of the map at a time, but other suffers from the denseness and clutter common to system maps that show a large number of lines.

The line information abstracts a bus line into a straight line with stops represented by colored circles where grey circles are normal stops and red circles represent street changes; there is an overview image that shows the bus route on a geographically correct map of San Francisco. It also includes information common to printed route maps, like general bus information and basic schedule information.

Time Travel London Underground Map - http://www.oskarlin.com/2005/11/29/time-travel/

The Time Travel Tube map was authored by Oskar Karlin as part of a final project at the London College of Printing. Time Travel is based on the London Underground system map designed by Harry Beck in 1931; it attempts to reorganize the map based on the time it takes to travel from stop to stop.

Centered on the Elephant and Castle stop, Time Travel uses lines to separate stops into concentric sections within which all stops are equally far – with respect to time – from Elephant and Castle. The result is a topographic map where the contours represent time instead of elevation. The concentric bands are colored by along a light grey to dark grey gradient, with darker greys representing the farther bands. This use of color within a hue is an acceptable use of color to represent quantitative values. However, Karlin also uses colors of equal saturation to represent the speed of the lines. Here, the use of color for quantitative values is confusing since the “color order” used isn’t intuitive (ROYGBIV).

NYC Subway Flash Overlay for Google Maps - http://nycsubway.eyebeamresearch.org/

The NYC Subway Flash Overlay by Eyebeam R&D uses Flash and Google Maps to overlay New York City subway lines and stations on the map. Users can scroll and zoom using the map widgets, but a side effect of the Flash overlay is that the map is no longer drag-able. The subway lines are distinguished by color and the stations are represented by white and black dots along the lines. Mousing over the dots pops up the name of the station and the lines that pass through the station. This is a slightly more interactive version of the SF Muni Map exploration.

Fluid Documents - http://www2.parc.com/istl/projects/fluid/

Fluid Fiction - http://www.onomy.com/redweb/fluid_fiction.html

Hyperbolic Reader - http://www.onomy.com/redweb/hyperbolic_reader.html

Both Fluid Documents and the Hyperbolic Reader represent interesting ways of exploring branching documents. Fluid Documents uses animations to show annotations to a main document in context. By selecting underlined text, a use causes additional text to be displayed either by “interline compression” (essentially making room for the annotation text within the main body text), by “margin callout” (showing the annotation in the margin and connecting it to the related body text by a using a line cue), and by overlay (graying out body text to show the annotation). The Fluid Document method of interest is “interline compression,” which was used in the XFR (eXperiments in the Future of Reading) Fluid Fiction exhibit by the Research in Experimental Documents group at PARC. In Fluid Fiction, a short story could be expanded through many levels by following annotations, which themselves contained annotations. Each expansion added more and more detail to what was initially a very simple story. In this way, the exhibit’s visitor played a kind of “choose your own adventure” game, where the beginning and end were known, but the middle needed to be filled in.

Closer to Wanderer is the Hyperbolic Reader, another XFR exhibit. Visitors start in one “space” and tell a story through exploring other “spaces” and “rooms” by navigating the hyperbolic tree using a trackball. At all times, the current node and its immediate surrounding nodes are visible, which the others are pushed to the edge of the screen, prompting visitors to choose a branch, revisit “spaces,” and explore other branches.

Visualization

Note: the screenshots in this section are composite images made up of the components that were printed out and cut up for use in prototype testing.

Data

The visualization makes use of selected time schedule data from two rail systems – BART and Caltrain – and two bus systems – Santa Clara Valley Transportation Authority (VTA) and the San Mateo County Transit District (SamTrans). All routes used for data operate mainly in the SF Peninsula, with some routes extending north into San Francisco and south into the South Bay. San Francisco International Airport and Palo Alto were used as central points for determining which routes to include.

Though only a small fraction of the total number of lines in all these services are covered, the visualization includes a mix of data from express and local lines to cover both major routes like the Caltrain rail and smaller routes like the SamTrans 397 bus line.

In addition to choosing a limited number of services and lines, both location and time data were also simplified and approximated to make prototyping easier or to highlight interactions. For example, locations for stations and stops were approximated to ease paper prototyping and the interval between BART arrival times were compressed when possible to give more arrival options within a given time window. However, even when modified, attempts were made to preserve the general density of scheduled stops throughout the day, with higher traffic on the main commuter lines during rush hours in the early morning and late afternoon (particularly Caltrain rail and express lines).

Visual Properties
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Wanderer is composed of three main sections: 1) initial time menu and departure point search; 2) map and timeline; 4) history.

1) Initial time menu and departure point search

[image: image4.jpg]bay area - - -
Wanderer Time Dec | v (12 v 7:30am v Station/Stop | san Mateo Search




The widgets at the top section of the visualization set the starting time of the visualization and optionally assist in selecting the geographic starting point.

The Time widget defaults to the current date and the closest passed half-hour (e.g. if it’s December 12, 7:34 am, the widget is set to December 12, 7:30 am). The month and date menus of the Time widget have the expected ranges: the date menu dynamically restricts its range (1-31, 1-30, 1-28/29) based on the value selected in the month menu. The items of time menu, like the BART trip planner’s, advances at half-hour increments. However, it starts from 12:00am and ends at 2:00am the next day. Some lines like the SamTrans 297/397 “Owl” start operation just after midnight, while other lines like the BART trains run till nearly 2:00am the next morning. The “overlapping” times (the two 12:00am, 12:30am, etc.) would be interpreted as different times at opposites ends of a “transportation day.”

The search box is used to narrow down the search for an initial station. The map starts at a mid-level zoom that ranges (north to south) from the southern part of San Francisco to just south of Palo Alto. Stations are represented as unlabeled light grey circles. Mousing over the circles highlights them in a darker grey and pops up a label with the station’s name. Users can use the map’s zooming and panning widgets (or drag the map like Google’s and Yahoo’s maps) to zero in on a station, or they can use the search box to adjust zoom and pan two encompass all stations that “match” the search term, like a search on Google Local. Unlike Google Local, the labels for the matching stations are shown directly on the map and don’t need to be moused over to appear like the unselected stations. Clicking a circle at this point will select the station to be the starting point of the exploration. The starting point’s circle mark changes to a larger open circle with an X marked in it.

2) Map and timeline
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The map is the center of most of the interaction with Wanderer. It has pan and zoom widgets similar to those of Google Maps, and the map can also be panned by dragging. When a starting point has been selected, the X’d circle at between the panning widgets will center the map on the starting point while maintaining the current zoom level. The above screen shows a state where the user has already navigated to from the starting point of the San Mateo Caltrain Station to Millbrae Intermodal Station. Stations that have been reached are marked with larger open circles. Beside the visited stations are labels that indicate the station name and the time the user “arrived” and “departed” from the station.

The image below is a detail view of the current exploration. It shows the route that the user has followed to get to Millbrae from San Mateo with a thick saturated red line and also shows all the stations that are reachable from Millbrae within the time window specified on the timeline (which will be explained below). The non-grey colors represent the different transportation systems used and when possible correspond to the organization colors of the system’s logo (e.g., blue for BART, red for Caltrain). When unvisited stations are not selected, they are unlabeled and represented by light grey circles; the routes they are on are drawn with thin, light grey lines.
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Mousing over any of the reachable stations 1) highlights the entire line of that the station is part of  in a de-saturated version of the system color while making route segments leading to the selected station with slightly thicker lines, 2) saturates the selected station’s circle, and 3) pops up a menu that lists the selected station’s name, the routes that will reach that station from the current station, and the times that those routes will arrive. Moused-over arrival times will highlight bold and the user clicks to select. Other stations along the route will also be labeled with their names and earliest time they can be reached from the current station (in this case Millbrae). In this case, the user has moused over a station, which causes the entire route to highlight in a low-saturation blue (indicating that this is a BART route). The segment leading from Millbrae to SFO is slightly thicker than the other segments on the route and the circle for SFO is saturated to a darker grey. The map also pops up a menu that indicates that the selected station is the SFO BART Station, and the BART SFO/Millbrae – Dublin Pleasanton line will arrive from Millbrae at either 8:05am or 8:20am. The user has moused over the 8:05am time. Note that it is possible that more than one route can arrive at or be reachable from a station within the time window. In these cases, the corresponding lines are also highlighted and thickened appropriately, and the arrival times are included in the pop up menu. The visualization shows all reachable stations even if they require transfers down the line.

Though not demonstrated in the screenshot, mousing over the thick colored lines representing route segments pops up a label with the system and route name.

In summary, the visual encodings used in the map are mainly comprised of shapes and colors. Smallness and low saturation indicates unselected items. Largeness and high saturation and non-grey colors indicate selected or visited items.

1. visited stations are indicated by larger open circles; the open circle with an X is the starting point

2. visited lines are indicated by thick colored lines; the colors are saturated and correspond to a specific transportation system

3. unselected but reachable stations are indicated by smaller light grey circles

4. unselected routes are indicated by thin, light grey lines

5. a selected reachable station is indicated by a smaller dark grey circle

6. the route that the selected station is a part of is indicated by thin colored lines; the colors are a low-saturation version of the corresponding transportation system’s color; the route segments that lead from the current station to the selected station are slightly thicker

The timeline, detailed below, serves as a partially detailed history of the current “trip” and the also is the widget that selects how far ahead the map draws reachable stations.
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When possible, corresponding visual elements are shared between the timeline and the map. The open circles represent visited stations (with the first circle X’d through) and the colored line segments represent the transportation system used to traverse the distance between the stations. Below the station circles are labels with the times that the user “arrived” at the stations.

The light grey segment with the grey circle handle is the slider with which the user drags left and right to select how far ahead the interface draws stations reachable from the current one. The interface defaults to twenty minutes ahead of the current time, which is slightly longer than the maximum wait time between vehicles for most systems during rush hours. Below the slider handle is a label of the future time that the map is currently drawing out to. Above the handle is a label indicating the selected time window.

Brushing and linking is also used where possible between the map and the timeline. The dark grey circle and time label on the time line represent the location that the next visited station circle would be drawn if the current map selection were clicked. The circle corresponds to the same selection color used on the map. Mousing over the colored segments and stations on the timeline will cause the corresponding highlight on the map.

3) History
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The history sidebar on the right side of the interface summarizes the details of the user’s “trip.” The purpose of the history sidebar is twofold: 1) to reduce on map clutter by shifting some labels to the sidebar and 2) to provide an easy to scan summary. Follow the route on the map, especially on long trips, may require a good deal of panning and zooming as well as hunting for oddly positioned labels. The history sidebar aggregates this information in a vertically scrollable list.; it somewhat resembles a single route time schedule.

As with the timeline, the history sidebar shares visual elements with the map where possible and also employs the same type of brushing and linking.

Among the sections of the visualization, visual properties and elements are made as analogous as possible; brushing and linking is used when appropriate. To reduce clutter, progressive disclosure and details on demand are used on the map.

The final screen shot below represents the interface state after the user has clicked through on the SFO BART Station 8:05am selection. The map draws the segment before SFO and Millbrae with in thick saturated BART blue line and redraws the map to reflect the route segments and stations that can be reached from the SFO BART Station with arrival times twenty minutes after 8:05am. Note that some route segments are new and some have disappeared. Note also that because no stations are moused over, all reachable stations (and their correspesonding routes) are only shown in light grey. The timeline and history sidebar have both been updated to reflect the new visualization state as well.
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Tools used in implementation

All iterations of Wanderer were made through paper prototyping. The first iterations and screen layouts were created entirely out of paper sheets and colored strips, pencil, pens, markers, and glue and post-its (for widgets and other interactive components). The last prototype (used in testing) was laid out and wire-framed with Flash and touched up in Photoshop. The widgets and interactive components were also created in Flash and printed out and cut up for use. Post-its were still used to cover interface elements needed on the spot that weren’t made beforehand in Flash.

Evaluation

Participants

Prototype testing was conducted with 5 participants who were screened for basic familiarity with the public transportation systems of the Bay Area, defined as having used public transportation in some capacity within the last two months. In general, this meant that the participants were knowledgeable with the Caltrain commuter rail system and less familiar with BART and the bus lines.

The five participants included: 

- 22 year old, male, Stanford University masters student in electrical engineering

- 21 year old, female, Stanford masters student in education

- 23 year old, male, Stanford masters student in mechanical engineering on leave, currently working at a start up and commuted by Caltrain to work during the summer of 2005

- 23 year old, male, Stanford masters graduate in mechanical engineering, currently working at a medical devices company and occasionally commutes to work by Caltrain

- 22 year old, male, Berkeley PhD student in public health

Method

Tests were conducted as wizard-of-oz evaluations using paper prototypes. The prototype used is the one described in the previous section. The screens, layouts, and most interactive elements were created primarily in Flash and Photoshop, and then printed out and cut up for use. Additional paper, post-its, markers, and pencils were kept close in order to cover interactions and widget states not prepared for in Flash. One person served all the roles of the paper prototype process: facilitator, recorder, and “computer.” This made the job of the evaluator somewhat hectic, especially with the interface’s extensive use of brushing and linking, causing the evaluator to constantly adjust many things at once. For this reason, the tests were conducted more with the goal of exposing design flaws and receiving qualitative feedback than testing for efficiency. The “computer” was simply too slow to get accurate measures of task completion times.

Participants were given a few minutes to familiarize themselves with the interface by completing the warm up task of finding their way from the San Mateo Caltrain Station to the SFO BART Station, starting at 7:30 am “tomorrow.” If they didn’t understand what a widget or interactive element was for, they were first asked what they thought the widget or element might do and then were asked to experiment with manipulating the widget or element. If they were still confused, an explanation was given. If an interface element wasn’t explored at all during this task, an explanation for it wasn’t given. Throughout the evaluation, participants were encouraged to verbalize what they were thinking and voice any points of confusion.

Since the prototype does not use completely accurate data, the prototype was not directly compared to any other interfaces. However, participants were encouraged to think about them if they’d used them before and compare the paper prototype to those interfaces as they completed the tasks.

Tasks

Tasks were given to participants as instructions written on pieces of paper. If the task was unclear, a verbal description of the task was given.

1. It’s 3:00pm today and you’re at SFO; find all the stations you reach within an hour. List the stations one can reach and the transportation lines that one takes to get to them.

2. It’s noon today. Starting from Burlingame’s Caltrain Station, go to SFO. Then go to San Francisco’s Transbay Terminal while passing through Millbrae Intermodal Station. Find two different trips. Which has an earlier arrival time?

3. Suppose you have a flight tomorrow at 11:00am at SFO. You’ll be leaving from Redwood City’s Caltrain station. You want to arrive about two hours before your flight. When should you leave and how do you get to SFO?
Results

On the whole, the warm-up task was completed without much difficulty. Users understood how to navigate the map from experience with Google Maps and understood how the initial time selection widgets worked. There were comments that the current labels of “Time” and “Location” were not clear enough to describe the purpose the widgets served. Some suggestions for changes included “Starting Time” etc. One participant commented that perhaps the time should be selectable either as the departure or arrival time. Currently, the interface is built to support departure centric explorations that move forward in time. Integrating backward exploration would be a logical extension to the visualization that may require some redesign of the timeline and history sidebar. Users liked the point and click selection that occurred directly on the map, though one user wished that after selecting the initial stations, the stations that weren’t reachable within the time window would remain visible instead of disappearing like they currently do. The user wanted all stations to be visible all the time. The user suggested that stations that weren’t reachable be connected by dotted light grey lines. The suggestion is a good one, in that hiding stations removes an element of context and is also potentially misleading

Task 1 was easy for the participants that discovered the time window slider in the warm-up. For those who didn’t, the task resulted in a lot of frustrating restarts as users started exploring different route branches, essentially conducting depth-first searches through the transit system tree. There was special frustration for the lack of an undo mechanism. For those who used the time slider, most liked how the routes seemed to grow “like roots” from the originating station. Most were ok with having labels being suppress until mouse over, commented that there might be too much visual clutter otherwise. One user expressed a wish for the ability to keep a route “sticky highlighted,” so its labels would remain visible while mousing over other routes.

After completing the warm-up task and task 1, task 2 proved to be easier for most of the participants, though one user still had trouble with manipulating the time slider and tended to go one station at a time instead of jumping ahead as far as possible within the time window.

Task 3 proved most difficult for the most users and illustrates the weakness in the interface in that it doesn’t do explorations backwards from a destination. Most solutions to the problem involved conservative (i.e., early) start times that arrived at SFO considerably earlier than 9:00am (two hours before the 11:00am flight), or involved a lot of restarts. The lack of an undo mechanism was keenly felt here. One user had developed the strategy during the tasks of picking a starting time and starting station, increasing the time window until the reachable stations included the destination, and checking if the arrival times met the task goals. If not, he simply restarted with a different time. Other users tended to actually “walk through” several different routes.

Due to mixed experiences with the tasks (and some disarray on the evaluator’s part while manipulating the interface), general reactions to Wanderer were also mixed. One user in particular proved highly proficient in finding inconsistencies or flaws in the interface. The most frequent comment about the static elements of the interface was a desirable for color on the map itself. For instance, they suggested that water actually be blue and land be some tan color. Water-land borders weren’t enough context, especially in zoomed in views. Users also wanted semantic zoom in the map where contextual information, especially street-level features and labels on landmarks and important streets would appear as the user increased zoom.

At beginning, most users went straight to search and didn’t try to find the initial station using only the map. When asked why, the response was that without street level features and other details like town/county borders, it was hard to pinpoint exact locations. As an aside, this problem is still hard even when these features are present, as illustrated by the 511.org location selection map. One user commented that they really didn’t have a head for directions and would rather let the computer look it up, like Google Local.

The symbols were a little confusing at first as they didn’t correspond to any natural visual notion of “visited” and “unvisited”, but helps that they’re repeated in several places in the interface, so the meanings of the lines and circles quickly became clear.

Though it didn’t come up during testing, one user commented that the timeline didn’t seem long enough to support long trips. He suggested either automatically rescaling it to keep all station stops visible, but that would clutter the time labels and possibly affect the slider behavior (i.e. a one pixel change starts to represent more time as the time line gets denser). The other suggestion, a scrolling timeline, avoids the clutter and inconsistent slider at the cost of visibility. The trade offs between the two solutions probably would need to be resolved through another round of testing.

Concerning a lack of undo functionality, one user suggested that the history sidebar act like the Photoshop history palette, allowing users two step backwards through the list and continue from any point in an exploration’s history. This would reduce or eliminate exploration restarts.

Finally, most users commented that while they thought the branching visualization and exploration was interesting, the visualization was more fun to play around with than practical (most get around by car). They wanted point-to-point route planning that was found in other trip planners, though they though that integrating results with a map would be very useful (Google Transit hadn’t been released yet).

Comments

There are limitations to paper prototype testing, especially with respect to understanding if changes in the interface would be noticed in an interactive prototype. The act of adjusting the interface by hand makes obvious which parts of the interface have changed, which makes testing the effectiveness of the methods used for brush-and-link highlighting difficult, despite all the headaches its caused. Changes that are overt in a paper prototype may prove to actually be too subtle when implemented in code.

Future Directions

Results not achieved due to time and scope

At this point, the interface is still a paper prototype. A logical direction is to make the visualization interactive, which would greatly aid in testing (no more shuffling around post-it note stubs). One more round of paper testing that addresses the flaws in the current interface would probably be in order before committing to code. Hand in hand with taking the prototype live is integrating real schedule and location data. Storing this information in a database will remove the vagaries of hand drawing and time manipulation for the sake of prototyping sanity.

Though animation is not implemented due to the limitations of paper prototyping, there are places where animation can make relationships in the visualization clearer. For example, when a destination station is selected, a connecting line could “grow” from the origin to the destination and then branching routes from the station could grow from the destination station.

Moving forward from testing

Several suggestions from user testing bear further exploration. First, interface widgets (especially the time slider) should be made for obvious. On the whole, despite a certain sense of controlled chaos, brushing-and-linking and selection highlighting seemed to be good interface features, though the caveats from the previous section remain.

Also, the idea of keeping all stops visible all the time bears some exploration, though I’m still worried about turning the map into a mass of spaghetti like bus system maps. One approach may be to keep the circles but not connect them unless they are reachable. Also, the underlying map does stand to gain some contextual detail and appropriate color.

Wanderer should support point-to-point route finding (though this was intentionally not originally a goal of the visualization), probably both by direct manipulation on the map and through the search bar. Google Transit has some interesting implementation ideas in this respect.

Backwards search from a destination is also a semi-obvious feature that probably should have been included in the interface that was tested.

Finally, including some undo functionality would be a good idea in general, to reduce the need to restart explorations.

Ideas from other related work

I discovered Google Transit and the Karlin’s Time Travel map late in the project, so I didn’t have time to implement the good ideas in both. Particularly, future iterations should explore Karlin’s use of contour lines and shaded sections to make clearer how far out in time stations are from the current one. His map is static (therefore always focusing on Elephant and Castle), but creating his contour lines and shaded sections computationally should produce interesting results.

Google Transit has interesting ways of displaying transfer information in its side bar and also has more effective icons than Wanderer, particularly for transport type (bus, train, or walking) and origin and destination. However, I disagree with coloring the whole route in one color. Refining icons to the degree that Google has though can result in more effective dual-coding of Wanderer’s map data.

Summary

Wanderer for the most part affords the basic interactions it’s designed for. From a starting point and time, users can explorer how far they can go just by playing around with the time slider. There are some problems with interface flaws (some more serious than others) and a lack of map detail that need to be addressed. However, few of the flaws point to fundamental problems with the visualization idea. It would be worth finding users who commute almost exclusively by public transportation and see what they think.
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