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Wei Liao, Meng Yan, and Jason Chou all participated equally in every aspect of
the project including paper prototyping, usability testing, analytics, and digital
mockup creation.

When it comes to road trips, everybody is excited to see their dream
places. But the long-distance driving has never been an easy job. Many of us
think we can keep our minds alert, even when we're feeling the tug of sleepiness
on our brains and bodies. But the truth is that sleep is a powerful biological drive
— one that can overtake even the best driver. Rolling down the windows and
turning up the radio volume do not effectively wake the driver up. It's important
to prevent drowsy driving beforehand to protect the safety of everyone on the
road. In order to prevent drowsy driving, we are designing a mobile application,
called Switch, that helps users plan a driving/switching/resting schedule for
participating drivers before a long distance trip. The app can also provide
drivers with a gas and food schedule, which is incorporated into the driving
schedule based on the fuel efficiency of the car and the route. In addition, Switch
can measure a person’s driving limit to provide users with a recommendation on
numbers of drivers required for the trip or other commuting options. We hope
that Switch can effectively prevent drowsy driving and assist users to experience
a well-planned and enjoyable long-distance road trip.



Below is an overview of the initial prototype including all the pages of the

application.
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Our paper prototype represents our mobile app design called “Switch®. The
critical aspect of the design is to show how the user will be able to perform the
two tasks that we aim to tackle: 1) Plan time to drive, rest, and switch on a long
distance road trip and 2) Measure a person’s driving limit and keep him/her alert.
The prototype is designed such that the user will need to enter all the required
information such as the participating drivers, the vehicle that will be used for the
trip, the trip route, and the stops to visit along the route. After the required
information are filled out, the application will be able to plan the trip for the user
and keep the drivers alert during the trip.

The first task: Plan time to drive, rest, and switch on a long distance road
trip is achieved by filling out a set of pages from the application. The user will
first select and naome a new trip, then fill in the drivers, select starting and ending
location, find the appropriate vehicle for the trip, select places to visit along the
route, confirm all filled out information, and complete planning for the trip. The
critical aspect of design for task 1is to demonstrate to the user the actual steps
to take to plan the trip and show the user the functionality of the application. For
example, route selection page will resemble the look of the Google Map
application, vehicle selection page will use drop-down menus with all possible
options available, and the along-the-route selection page will have radio buttons
to select existing options and a search button for adding unlisted options.

The second task: Measure a person’s driving limit and keep him/her alert is
achieved by navigating through differents tabs in the Settings page and edit
relevant information accordingly. The user can select “Profile” in the Settings
page to edit user's name, phone, and email and control which health application
the Switch app can have access to. The user can also select the “Alert” in the
Settings page to change the length, frequency, and music of the alert that will be
activated during the trip to keep the driver awake and prevent drowsy driving.
The critical aspect of design for task 2 is to demonstrate to the user what the
user can edit and to show the user the exact steps to achieve those editing. For
example, user can know from the prototype that personal information,
application privacy, and alert preferences are editable and the modifications
can be achieved through going to the corresponding sections in the Settings

page.

In summary, the initial prototype shows the general functionality and look
that our application will have and gives user an opportunity to interact with the
design. Below this section are two detailed walk-throughs of the two tasks that
our design aims to tackle using the initial paper prototype.



Task 1: Plan time to drive, rest, and switch on a long distance road trip

Figure 1. Select and name a new trip Figure 2: Add co-drivers (need their
data)
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Figure 3. Select start and ending location Figure 4: Proceed
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Figure 5: Select what kind of car the user has

Figure é: Use drop down menu
to select
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Figure 7:Fill out all fields and proceed
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Figure 8: Confirm the found car
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Figure 9: Select places to visit along route
additional options
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Figure 11: Enter location to search for  Figure 12: Confirm the found location
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Figure 13: Proceed to next step Figure 14: Confirm all the entered fields are
ok
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Figure 15: Finish planning the trip. Click on trip to activate when users begin the
trip.
Task 2: Measure a person’s driving limit and keep him/her alert
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Figure 18: Enable app to send sleep/health data Figure 19: Go back to settings
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Figure 20: Select Alert in Settings Figure 21: Adjust alert details
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Figure 22: Finish setting up alert and go back to settings



Our testing process includes two stages: Heuristic Evaluation and Usability
Testings. The following sections elaborates on the two stages.

The first stage of our testing process began in class, where two heuristic
evaluations were performed on our paper prototypes by other groups in the CSE
440 class. The first heuristic evaluation was performed by the team “Networking
for Introverts”. The second heuristic evaluation was performed by the team
“Procrastination”. The feedbacks help us refine the testing process and come up
with the concrete structure of each step of the usability testing.

We conducted a total of three usability testings at the private room at
Games Area in the Husky Union Building on the University of Washington, Seattle
campus. For all of the tests, Wei Lioo was the Administrator, Meng Yan was the
Computer, and Jason Chou was the Notetaoker and Observer. Our usability tests
were structured into the following points:

1. Introduction to the usability test

2. Ask participant to perform Task 1: Plan a long distance trip using our
apPpP

3. Ask participant to perform Task 2: Set Profile, preference for Drowsy
Alert, and create a group

4. Ask for additional user feedback on application

5. Questions addressing any confusion of the application

University of Washington senior Geography student. Chianson
suggested that we give participants an overview of the testing process at
the start of the test, thus we added an introduction to our usability test.

Working adult. We received feedback from David that we did not give
enough time to answer the participant’'s questions or confusions on our
prototype. Thus, we ended up including another Q&A session at the end of
the usability testing to answer any lingering questions.

Working adult. Gina gave us some final few points of suggestions
(e.g, give participants less help on going through tasks) and helped us
finalize the refinement of our testing process.



Our heuristic evaluations were helpful for us to identified several problems. One
problem that we found out was that the search button was inconsistent with
other buttons. Therefore, we decided to change it to “Add +" for consistency. The
second problem that we found was in the privacy setting, the enable button
direction was inconsistent with the iOS design language. Therefore, we fixed the
button to have the same direction as Apple iOS. The third problem we found was
that we need more actions to perform on the made trips. It cannot edit/view
trips. Therefore, we add a pop-up menu to have buttons for “edit trip”, “view trip",
“start trip", and “delete trip". The fourth problem we found was that the user may
not want to reselect drivers and vehicles every time. It should provide use default
setting option. Therefore, we made a pop-up at the start of planning a new trip
to ask whether the user wants to use default settings of drivers and vehicle. The
fifth problem we found was that the name “Alert” is confusing. The user might
mistakes it as some sort of notification alert instead of the drowsy alert that
happens during driving. Therefore, we change the name of “Alert” to “Drowsy
Alert”. The sixth problem was that in the enter drivers information page, it is
unclear what the “Number” is referring to. The user could be confused and enter
the wrong information. Therefore, we change the description of the text-box to
“Phone Number" to ensure the user understand what is going on.

From our first usability testing, we discover that there are some problems in the
visibility of the system status (H1), the match between the system and the real
world (H2), aesthetic and minimalist design (H8), and user control and freedom
(H3). For the visibility of system status, we decide to fix our tab, change the icon,
and move the “About” tab into settings. For the match between the system and
the real world, we decide to follow the Google Maps format for showing
information, seeing the distance and time between destination, and adding a new
destination. For the aesthetic and minimalist design, we decide to move the
option to choose and edit health data collection apps into “Privacy” and move
drivers’ information into “Group & Friends”. For user control and freedom, we
decide to fix the drivers section to have existing groups to select and have the
ability to add new drivers. If added new drivers, when clicking next, there will be a
pop up asking if you want to save as a new group.



From our second usability testing, we discover that there are some problem s in
Consistency and standards(H3), and match between the system and the real
world(H2). For the consistency and standards, we decide to change the route map
interface to match the usage of Google map, so after users input the current
location and destinations, the map will show them the whole route instead of only
showing the information of destinations. For the match between the system and
the real world, we decide to change the setting of the profile, first, when the user
clicks on the profile setting, it will show the default information of the user. The
user can click on the boxes to edit and click on the Done button to save the
information.

From our third usability testing, we discover that there are some problems in
Match between system and the real world (H2) and Help and documentation (H10).
For the Match between system and the real world (H2), we decide to eliminate the
alert length and keep the alert frequency and alert sound in the drowsy alert
setting. Because the user refers to the alarm clock in her phone, there is no
setting on how long the alarm will sound, only how frequent you want the alarm
to sound. For Help and documentation, we decide to add an explanation in
privacy setting about why we will collect the health data and add introduction
about this app when the user first time using it.

We received two TAs' feedback from our design critique. The first design issue
was the user wants to know how many steps are there in our planning phase, the
TA suggests us to have dots on the button that can indicate pages. Therefore,
we used the TA's advice and added buttons on the button. The second issue was
that on along the route page, the user wants to see more visual information. The
TA suggested adding a map. Therefore, we fixed it by adding a map that
suggests gas station for the user to get gas and switch drivers. We also have a
search button for the users to search for other things they need along the route.
The third issue was in the confirm page, the user wants to see the complete trip.
Therefore, we added the map in the confirm page with all the information the
user needs on top. The fourth issue was in our setting page, we have some
unnecessary tabs, and TA suggests us to remove them. Therefore, we clean up
our setting into one page.



Final Paper Prototype

Below is an overview of the initial prototype including all the pages of the
application.
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The final prototype conveys the main ideas from the initial prototype
(please refer to the Description of the Initial Prototype section to see more
details). However, three important modifications were executed to form the final
prototype.

The first significant modification focuses on the route selection page of
our application. Originally, the route selection page only enables the user to
select the starting location and ending location. Furthermore, the route selection
page does not resemble the Google Map interface closely. After our modification,
the route selection page now enables the user to choose multiple stops along
their way to the destination. The interface of the route selection page also closely
resembles the Google Map interface and can do all the functions that Google
Map can do.

The second significant modification is to separate the original cramped
profile page content into three different sections. Originally, the profile page
includes personal information, health data usage, and default group and vehicle
settings. After the modification, the profile page only includes personal
information. Health data usage and default group or vehicle settings are
individually separated into two sections.

The third significant modification is to include an introduction to our
application when the user first opens it up and add other help buttons.
Originally, users are left to explore and understand the application on their own.
After the modification, we included an introduction message when the user opens
the application for the first time. We also included help buttons next to icons and
potential confusing pages or texts.

In summary, the three modifications made our application more consistent
with existing mainstream applications, easier to find individual sections that
correspond to unique functions, and more understandable for first-time users
that have never used any similar products before.



Task 1: Plan time to drive, rest, and switch on a long distance road trip
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Figure 3: Create a new trip. Figure 4: Select a group to travel with.
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Figure 7: Select what kind of vehicle. Figure 8: Confirm the vehicle.
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Figure 11: Confirm the location is correct. Figure 12: Proceed to the next step.
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Task 2: Measure a person’s driving limit and keep him/her alert
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Figure 3: Go to Drowsy Alert.

Figure 2: Change profile info and done.
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Figure 5: Go to privacy settings. Figure 6: Ask for more info on this area.
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Figure 7: Go to Group & Friends. Figure 8: Tap on the .group to reveal options.
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Digital Mockup

Switch is an application that enables users to plan for long-distance road
trips and keep alert on the road. Switch uses algorithms to calculate the user's
vehicle gas efficiency and the driver’'s personal driving limit to produce
recommended stops to visit along the route and optimized alerting/switching
schedule. The following images shows the three sections of the application: the
main pages, trip planning pages, and settings pages.
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Trip Planning Pages
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Task 1: Plan time to drive, rest, and switch on a long distance road trip

Choose Friends:

+ New Trip
JasonChou  XXX-XXX-XXXX ®
+ Add
Hello! Welcome to Switch!
Switch is an mobile app that helps drivers
to plan on their driving times and switch
drivers during a long distance trip. It also
uses your health data to measure your
driving time. ler
RGNS Choose From Existing Groups:
Group Name: Happy Trio
Meng Yan
Jason Chou
Wei Liao

When the user opens the Switch application, a welcome message is shown to the
user along with useful information of Switch. Once the user clicks on the “Let's get
started!" button, the user is taken to the main page of Switch where the user can
click on “New Trip" to start a new plan. The first stage of making a new plan is to
select the drivers that will be participating in the trip. The user can choose from
existing groups or add a new selection of friends.
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If the user chooses to add a new selection of friends, the system will ask the user
if whether the user would like to save the new selections of friends as a new group
or not. If the new group is saved, the user will be able to select that new group
next time when the user is planning for a trip.The next step is to select the
starting and ending location of the trip. The interface is designed so that it
resembles the popular application Google Map closely. The consistency with the
popular application should help users use our application much easier.
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In addition to the starting and ending location, the user can also add additional
stops to visit along the way. After the user is done with route selection, the system
asks the user to select the vehicle. The information of the vehicle is required to
use our application due to that our application is able to calculote how far the
user can drive before needing to visit a gas station and recommend nearest gas
stations along the route. Once the user finish putting in the various fields
required to search for the car, the system presents the best fit result and the user
can either confirm the result or go back to edit it.
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The next step is for the user to choose the general necessary stops along the
route. Gas stops is one option that the system will ask the user to choose in all
situations. The shown gas stops along the route are recommended gas stops
that are calculated by our system’s algorithm. The system algorithm takes into
account when the user’s vehicle will need gas, how close the gas stop is to the
route, and different price ranges of gas. To search for more options such as
restaurants, coffee shops, groceries stores...etc. the user can click on the
magnifying glass on the upper right hand corner to find desired stops. The
system will then again calculate the best-fit options and provide users several
options to choose from. Once the user is done with the planning, the system will
ask the user to confirm the information and officially create the trip plan.



Use default setting?

Edit Trip Driver:
Meng Yan
Jason Chou
A = Wei Liao
View Trip

; Vehicle:
Start Trip 2018 GLS
450 SUV
Mercedes-Benz

Delete Trip

Confirm

Once the user is done with the trip, the user can click on the trip to reveal
possible actions to do to the trip (edit/view/start/delete). Furthermore, when the
user creates a new trip next time, the system will have remembered the user’s
default settings (can be changed in settings) and ask if the user would like to user
the default settings so that the user can skip those steps in the planning stages.
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The Settings page of the application gives user flexibility to change the profile
settings, drowsy alert settings, privacy settings, and group and friends settings.
The profile settings enable the user to change the name, phone, and email of the
user. The privacy settings enable the user to change different apps to send
health data to Switch and also control which application Switch can have access
to.



Drowsy Alert Group & Friends
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The drowsy alert settings enable the user to set the frequency of the alert and
change the sound of the alert. Last but not least, the Group & Friends settings
allow the user to add/delete friends and add/edit/delete existing groups.



The main changes that we executed going from paper prototype to digital
prototype are on color, fonts, and consistency issues with current popular
platforms and applications. We decided to use black and white as our main color
in order to give the application a more professional feeling and ensure that the
colors are easy on the eyes. The black and white background also helps other
important colored parts of the application to stand out more (for example, the
map and the health application icon). As for the font, we chose the easy-to-read
Calibri to create a better experience for general users. Last but not least, we tried
to mimic the looks and functionality of general iOS applications and the Google
Map application to create a familiar environment for the user to navigate. The
changes creates more refined details and aim to improve upon our design.

Three changes are executed based on the design critiques we received
from the TAs/. The changes are all aimed to make the product more complete
and give user a better experience when using our application.

The first modification we made is on the along the route page. In our paper
prototype, the design does not show the user that an algorithm is involved to
give out optimized recommendation based on the user's car efficiency and each
participating drivers’ personal driving limit. Thus, in the digital mockup we
changed the page to resemble a Google Map page with the user’s route shown
on the map and the recommended gas stops shown beside the route. The user
can search for additional stops using the magnifying glass icon. The system will
then use algorithm to compute the best options based on the available
information and add the options to the map page for the user to select.

The second modification we made is to include the four little dots on the
bottom of each planning page. The four dots show the user how many steps they
have to perform in total and which step they are currently at. There are four
steps to complete in the planning stage: 1) Select Drivers 2) Select Vehicle 3)
Select Route 4) Select Along the Route Stops, which corresponds to the four light
grey dots. The dot that the user is currently on is in dark grey. The dark grey dot
moves from the left to the right until all steps are completed.

The third modification we made is to produce visualized trip details. In the
paper prototype, our confirm page is a list of text. However, the text information
is not very user-friendly. Thus, in the digital mockup we transformed the text
information to visual information. The overall route is shown as a blue trial on the
map, the along-the-route stops are shown as white boxes with detailed
information next to the route, and the drivers and vehicle information is shown in
text format at the top of the page.



We learned two important lessons through the process of iterative design:
1) There is always room for improvement and 2) What makes sense to you may not
make sense to other people. We have gained an understanding that no matter
how good you think you have made your design, there is always much room for
improvement aofter a set of fresh eyes have looked over it. Thus, it is important to
use low fidelity prototypes so that we may have a chance to dramatically modify
our design multiple times. We have also learned that people have different ways
of interacting with their environment and it is really important to understand how
the user actually sees the program instead of how the designer think that it
works. If the user does not understand what is going on, it does not matter how
much it makes sense to you, the design must be improved upon.

The process of iterative design had a significant impact on the way we
present the application to the user. In the beginning, most information are
presented in text and there are not many visual cues and familiar interacting
environments. As we went through the design iterations, we started to transform
the information into visual representations and try to make the interface look
more like familiar popular applications such as Google Map. The iterative
process really helped us make our application much more user-friendly than
before.

We have not changed our tasks throughout our usability tests. This is
mainly due to that our prototype follows very closely the two tasks that our
design aims to tackle. Furthermore, the tasks that we ask the participants to
perform are also the two tasks that our design aims to achieve.

We believe more iterations upon the design would have been more helpful
if there were enough time and resource. We had to move on the usability testing
after only two heuristic evaluations and we believe that there were still many
things we could improve on at that point. Specifically, we discovered that there
were still many confusions on how to use our application (for example, why does
the application need the user’s health data?) and issue with consistency (for
example, our route page should look more like Google Map and have similar
functionality) when we started our usability testing. If we have had more iterations
upon our design, we may be able to remove these problems early on and
discover more in-depth and significant feedbacks on our design.
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