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The Goal

If a Purduestudent wants to reporn infrastructural issue on campus, he (or she) needmail
Purdue Maintenancdy the time the student can reach a computer Hegady forgotten thi
problem. Hencehte goal for this semester’s project was to devealogAndroid application th:
would report campus issues easily and raf The submitted information would be pas on to
Purdue Maintenance, wiveould thendecide what to do with the reported is: The application
would include the following feature

Take pictureof issue, example

o graffiti

0 snow removal

o0 water drainage

0 potholes/sidewall

0 treeissues
Utilize GPS toautomatically provide location informati
(Optiona) allow user to submit comme
Sendinformation through eme

The inspiration for this application came from migar appfor the iPhonealready implemented
in Boston called Citizen’s Conne:

_all ATET = 3:31 PM =

Back

status Opened

created Mon Aug 3, 11:01am

updated Mon Aug 3, 11:01am Submitting Report

location 7-9 Congress St, Boston

Aaerrin Tact nnthala

Figure 1 - Screenshots of Citizen's Connect



The project we wanted to develop was named as Click&Fix, we prgposed Milestnes for our
project on 9/15/2010:

e Due 10/13/10 (3 week
o Camera: Turn on/off, take/store pict
e Due 10/27/10 (2 week
o GPS: Turn on/off, retrieve/store coordin:
e Due 11/10/10 (2 wee
o Transmission
e Due 11/24/10 (2 week
o Text Entry &Additional Feature
e Due 12/8/10 (2 week
o0 Debugging & Finalizing

Functionality

User Entry

The User Entry tab activity is used to obtain teeris contact information along witr
description of the problem that is being report&tie user has the option to save their cor
information across uses of the app and currendyetis an optioto remainanonymous, which
may be eliminated in the futurThen once the user selects if the problem is irklooputdoors
a dropdown list appears displaying the valid problem gatees for which they must choo
one. Upon selection, the user can ribe the problem in more detail if they want oruegd if
“Other” was chosen. When the “Confirm” button i€gsed the app checks if all the entries
valid and either displays an error stating whadsdeed or a message saying it was confirt

— LR

Contact Information:
. Remember Me . Be Anonymous

Name

*Choose Type*

C

Graffiti’Mandalism

f

Email Address
Pothole

C;.

Phone #

Describe Problem:
@ Outdoor ‘ Indoor

Graffiti/Vandalism

Streetlight

G

©

Other (Describe Below)

Figure 2 - User Entry Tab and Problem Type List



Camera

When the camera tab is first selected, the ugaeken straight to the camera itself with a fulle
preview being shown. If zoom is supported by thone’s camera, buttons for zooming
zooming out, and taking the picture will be presetiterwise just the capture button. When
button to take the picture is pressed the camdtatiempt to autofocus and flash, if deen
necessary are supportied the phone’s camera. The app then returns todireera tab an
displays the picture that was just taken and aohtiti reopen the camera for a new picture. |
picture was taken the first time, a placeholdergensforming the user that no pictiwas taken
will be shown.

NO PICTURE
TAKEN

Figure 3 - Camera Tab and Camera Preview w/ Controls

Global Positioning System

The GPS talactivity currently uses the-built GPS tracking system to obtain coordinates
display thoseoordinates on Google Map. Since the user might walk around wtiéating ar
issue report, coordinates are updated dynam and theuser needs to save coordinaA
future goal is to switch between getting coordisdfer outdoor problems) and allowing user:
enter a building name and room number (for indoor [Ewis)



ACQUIRING

GPS
LOCATION

Save Coordinates

Figure 4 - GPS Tab

Submit Form

The Submit Form tab has two components. The fadtip a simple overview that displays w
information the user has already saved. The secomponent is a submit button which v
send all information to a PHP script on a servérctvin turn will email the information to tf
appropriate Purdue Maintenance supervi
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INBOX Empty Trash Compose Folders Options Search Problem? Help Address Book Logout

. User Information

. Camera Screenshot

INBOX: Click&Fix testing (12773 of 12773
Delete | Reply | Reply to All | Forward | Redirect | Message Source | Save as | Print
Date: Wed, 20 Oct 2010 12:42:10 -0400 (EDT)
. Ma p Screensh ot From: Cordova <cordova@®web.ics.purdue.edu> &
To: jjhaver@purdue.edu &

Subject: Click&Fix testing
Part(s): (G 2 Nap.jpy mage/joey 220.36 KB

[BY 3 Screenshot.jpg image/jpeg 220.36 KB

This is an example

Delete | Reply | Reply to All | Forward | Redirect | Message Source | Save as | Print

Submit Request

Figure 5 - Submit Form Tab and Sample Email




Additional Feature

Implementation of smartphone’s physical menu button allows the user to quit the
application as well as display the information about Click&Fix. When the menu button is
clicked, an option menu with two options will be showed at the bottom of the screen. When
click on the Press The Menu Button option, an information dialog box will be showed.
When click on the Quit option, a dialog box will be showed to ask user if want to quit or not.

e — —Crr— S —
ARl & 11:00am R ® 11:01m M@ 11:024m
D - ‘
. User Information

Camera Screenshot

.Map Screenshot

@ Infomation

gﬁizﬁ;c’f e Are you sure you want to exit?

Press the Menu button Quit

Figure 6 - Physical Menu button options and effects

User Interface

A splash screen will be showed when first enter the application, can use tabs to navigate
through the app, when the tab is clicked, the icon will have a glow effect as an indicator.

< | &

Tab — Camera

Tab—- GPS & Map  Tab - Submit Form

Splash Screen

Figure 7 - Splash Screen and Tab icons



Architecture
Initially we were planning on having a sequenti@h@tecture, i.e. users would follow a spec

order of actions: the user has to first take aupecbf the issue. Only then can he s
coordinates. After that, he can finally enter comta@nd submthe issue

—> ) [
Camera GPS e

_

Figure 7 - Initial Architecture

Purdue

Maintenance

However as the focus of any mobile application sthbe usability, we decided to go witt
more dynamic structure. To accomplish this goalchenged our architecture to include te
which would allow usexto go back and forth between the camera, GPScasements an

submission form

Comments

Dat l Data l Dat l | ‘
ata ata Data
Purdue

Tabs

Maintenance

8

Application (global variables)

Figure 8 - Final Architecture



There was one problem we faced by using tabs. In the old architecture, since we knew the
exact order of activities, data could be passed along from the camera activity to the GPS
activity, from the GPS activity to the comments activity etc. But that would not be possible
in the new architecture as the user could shift between the different activities. As such,
using tabs however required us to implement an Application class. The Application class is
a class unique to Android applications and it can be called from any activity. The critical
aspect of the Application class is that data in its variables can be saved and called from all
activities. Thus the Application class’ variables act as global variables.

Challenges Faced and Current Status

One of the biggest challenges was at the begirasngeither James nor Paul had a background
with Android or Java. Janam was able to recommesdurces and tutorials to get started but
learning Android development mainly required handsractice to solve problems as they came
up. The newly created wiki will provide a easy @tep access to many resources to help get
started in Android development as well as helpr@aa previously encountered by other
students. Another challenge was to become fanuilir using a SVN repository for the
application code to be shared amongst team menibersled up being incredibly useful but
there was a learning curve in setting up the reépsifiguring out which files/directories to
include or exclude, and avoiding merges.

A challenge that resulted in a much improved ustariace was initially being stuck in a linear
progression through the app. In one group meetvwegyere looking at some published android
applications and came across one that utilized isesdecided the app’s flow would work much
better in a tabbed implementation so as to allewser to jump around to the various
components of the application. A related challetng¢ was constant throughout involved
making the Ul sleek, intuitive, and attractive fbe user so we tried to include color, graphics,
and a straightforward flow to the functionality.

As a specific challenge encountered, the GPS locagpdates initially were overloading the
phone and lagging it down enough to require a fotase of the app. This was remedied by
increasing the minimum time to check for locatiguuates and the minimum distance change to
report such an update. These settings could stitWieaked for optimal performance and battery
life but are functional. Another specific challengas trying to figure out why the camera
picture was reported as taken on subsequent langgbi the app. It turned out that the
Application Class apparently doesn’t re-definedlabal variables on each launch so they
needed to be initialized the in the main activityieh solved the issue. Lastly, the camera
preview activity must be locked into landscape mdde to a bug in Android. This makes it so
the orientation of the phone is unknown and theeefacture might be rotated from the intended
orientation depending on how the user is holdirggghone. To remedy this, the app reads data
from the phones accelerometer from which the pteoagéntation can be found using some
math. This allows for the picture to be saved dis@layed in the correct orientation. Overall,
some big and lots of small challenges arose throwigthe semester but were overcome through
teamwork, determination, and the vast amount qf balthe internet.



Current Status of project (compare with proposed milestones):

» Camera: Turn on/off, take/store picture (complete)
* GPS: Turn on/off, retrieve/store coordinates (caete)l
» Transmission (complete)

» Text Entry & Additional Features (complete)

» Debugging & Finalizing (complete)

Team Contributions

James Cui worked on the tabs of the applicatiosigtied splash screen and icons for user
interface, implemented the physical menu buttoretion. Set up SVN repositories for all sub-
teams and meeting with Purdue Grounds Departmisotywarked on weekly reports.

Janam Jhaveri worked on GPS and Submit Form classgiemented Application class, created
PHP script for emailing purposes, set the grounévarthe wiki. Maintained the website and
worked on weekly reports.

Paul Mongold developed initial app idea, workedlmuser entry form including checks for
missing or incorrect entries, implemented camenatfanality and features, added the Splash
Screen, and collaborated on weekly reports.

The Future: Spring 2011

Two of the team members (James and Janam) plan on continuing this project in the Spring
of 2011. The application is almost complete and only a few adjustments are required. These
adjustments include switching between saving a map (for outdoor activities) and allowing
users to input a building and room number (for indoor activities). Additionally, the emails
need to be formatted properly.

Initial contact with the Purdue Maintenance staff has shown positive results. More
specifically, we met with Mr. Gary Evans, Director of the Purdue Grounds Department. He
showed enthusiasm for our application and is planning on setting up a meeting with his
supervisors. However as per Professor Delp’s request, we will ask Professor Delp first
before setting up any meetings.

Hopefully, an agreement with Purdue can be reached. Once that is accomplished, we plan
on working with Purdue to get the minor details (e.g. where to send the emails to) sorted
out. As James and Janam are graduated, the tentative plan is to have the application
published and marketed by the end of the semester.

Furthermore, James and Janam will help set up the wiki and set formal guidelines regarding
SVN and uploading reports for future semesters.
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