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ABSTRACT 
 

According to Pew Research Center, 87% of American adults own a cell phone. With such 

a high rate of cell phone ownership, inappropriate and unwanted ringing is everywhere. Public 

places like schools, theatres, libraries, and churches are in need of a solution to cell phone noise 

pollution. Luckily, more than half of those cell phones are smartphones capable of determining 

locations and changing settings programmatically. SilentCell is a location-aware Android mobile 

phone application that will silence your smartphone simply based on your location.  

The SilentCell system is an Android smart phone application and an ASP.Net website 

that communicate with a SimpleDB database via Amazon Web Services. Each time a user 

changes location the application retrieves the new coordinates from the global positioning 

satellite (GPS) or network location provider. Those coordinates are converted to an address using 

Google’s geocoding application programming interface (API) and compared to locations stored 

in the SilentCell database. When the locations match, the phone’s ringtone is set to vibrate or 

silent.  Once the user leaves the SilentCell location their default ringtone is restored.  Businesses 

and organizations sign up for the service on the SilentCell website and can optionally purchase 

advertising or messages to be displayed through the smartphone application. A church may 

choose to display a link to their website or a movie theater may offer a coupon for concessions to 

the SilentCell user as they enter the theater.  

By leveraging the power of smartphones, SilentCell can help to limit the amount of cell 

phone noise pollution. Allowing the location to determine when devices are silenced helps to 

ensure uninterrupted enjoyment of movies, live performances, classes and church services. 

SilentCell will also prevent the embarrassment of your phone ringing in an inappropriate 

location.  SilentCell eliminates ring pollution.
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INTRODUCTION 
 

We live in a world where the boundary between communication and manners has been 

broken. In this day and age a conversation can be had anywhere, with anyone, at anytime. In 

some cases, a text message can be sent across the Atlantic Ocean in less time than it takes to 

compose the message. Cell phones have been adopted by Americans at an unprecedented rate, in 

fact, as of September 2012, 85% of American adults have a cell phone (1). Of that 85%, 44% of 

the cell phone owning public use smartphones (2). Smartphones are capable of accessing the 

internet, running software applications, communicating with global positioning satellites and 

registering movement and speed. However, smartphones cannot teach people proper etiquette for 

their use. The problem with having this many cell phones, is the associated noise pollution. Cell 

phone ringing in inappropriate places is more than an annoyance; it is offensive, thoughtless and 

completely unnecessary. 

The Problem 
 

Movie premiers, church services, college lectures, and live performances are often 

interrupted by incessant cell phone ringing. Currently, there are only two options to avoid a 

ringing phone from interrupting an event, signs and announcements. Neither option is completely 

effective. Signs are often displayed in the lobbies of churches but may not be seen, and may not 

be in the language of everyone who does see them. Live performances often start with 

announcements to silence all cell phones, but they can be ignored. Most people do other things 

before an event starts, or someone could rush into a performance right before the curtain opens 

and miss the announcements completely. The solution to control unwanted cell phone ringing is 
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to make the cell phone smarter than the person using it. SilentCell is a smartphone application 

that can silence a person’s cell phone simply based on where that cell phone is located. 

The Solution 
 

  The SilentCell application was developed for the Android smartphone platform. It is 

based upon companies or organizations subscribing to the service and adding their location to the 

SilentCell database as a “silent” location. Locations such as schools, libraries, theaters and 

churches are SilentCell’s target clients. The SilentCell system is composed of an Android 

smartphone application, an ASP.Net website, and an Amazon SimpleDB hosted database. The 

app will communicate with the website and database using Amazon Web Services. The basis for 

SilentCell is that whenever a user changes location the new location is checked against the 

database. If the location matches a “silent” location then the user’s phone is set to vibrate or 

silent mode and the phone notifies the user of the change. In addition to saving the user the 

embarrassment of an inappropriate cell phone ring, the application may be used to push an 

advertisement or coupon to the phone. This special offer will correspond to the location that 

triggered the phone to be silenced. For example, when a SilentCell user enters a registered movie 

theater, a coupon for free popcorn may appear on the device. 

DISCUSSION 
 

The Users 
 

 The SilentCell system has two primary users, smartphone owners and location 

representatives. A location representative would be the person responsible for adding an 

organization or company’s location to the SilentCell database. They would do this through the 

SilentCell website over the Internet. The smartphone user would download the SilentCell 
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Android application from the Google Play Store. The application works with very little user 

interaction, but there are settings that the user can configure. 

 To further examine our users, the location representative would be someone in a decision 

making capacity. Depending on the size of the organization, a good example would be a 

marketing manager. This person may be college educated and have above average computer 

skills. Creating an account on a website and signing up for online services would be familiar 

tasks for this user. This user would also be the primary contact for the location, and could be 

contacted by SilentCell for additional information and would make decisions on purchasing 

advertisements for their SilentCell users. The use case (see fig. 1) for the location representative 

consists of three activities, creating an account, signing up for services, and purchasing 

advertising. 

 

 

Fig. 1. Use case for the location representative. 
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The application user would be an Android smartphone owner. The Android platform and 

Play Store have made finding and installing applications extremely easy. It is assumed that even 

a novice user will be able to install the SilentCell application. Upon installation and opening the 

application, SilentCell will check if the GPS is enabled on the device. If GPS is not enabled, the 

application will prompt the user to turn it on (Android security settings prevent applications from 

turning on the GPS service directly). Other than starting the GPS service no other interaction is 

needed from the user until they enter a SilentCell location. Optionally there are application 

settings that the user can configure. Other use case activities (see fig. 2) include responding to a 

SilentCell notification change and viewing or using a location-specific advertisement or special 

offer.  

 

Fig. 2. Use case for the application user. 
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The Technology 
 

 The SilentCell system is a three-tiered system. It is comprised of a smartphone 

application, a website and a database. The application is designed for Android devices. It was 

written in native Dalvik Java using the Eclipse integrated development environment (IDE) and 

Android software development kit (SDK). The SilentCell website was written using ASP.NET 

for data access and form validation. The data layer is a hosted database using Amazon’s 

SimpleDB. Amazon’s webservices are used to communicate between the data layer, the website 

and the mobile application. Amazon’s webservices use representational state transfer (REST), 

REST-style architectures consist of clients and servers. Clients initiate requests to servers; 

servers process requests and return appropriate responses. (5) Using this architecture our client, 

the application, will query the database to store and receive SilentCell location details. This 

three-tiered approach provides a complete system for the SilentCell application. 

 Development of the SilentCell application was done using the Android Development 

Tools (ADT) bundle. The ADT combines Eclipse for Android and the Android SDK into a single 

free download from Google. Eclipse for Android is a specialized version of Eclipse designed for 

Android development, and the SDK contains all the shared classes and interfaces used to develop 

an Android application.  

 The SilentCell application was designed using a model-view-controller (MVC) 

framework. The MVC framework separates the representation of information from the user’s 

interaction with it (5). The SilentCell application was designed with separate packages for user 

interface, services and data access (see fig. 3). Some advantages of MVC are clarity of design, 

efficient modularity, and ease of growth. Since the logic of the program is separate from the user 
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interface, activities (or screens) can be added to the application without breaking the underlying 

processes. 

 

Fig. 3. Class diagram for the SilentCell application. 

 

The Constraints 
 

 A solution like SilentCell can only stop the ringing of phones that have the application 

installed. Currently only 44% of mobile phone users have smartphones and the capability to 

install applications. However that number is rapidly trending upward, by 2015 smartphones will 

approach 60% of all cell phones (see fig. 4). Capturing these users and encouraging them to use 

the application are facilitated by special offers that will be pushed to the application. These offers 

include coupons for reduced or free goods and services to be used at the location of the user. The 
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idea is that users will be more likely to install an application, to silence their phones, if they are 

given a special offer in return. 

 

 

Fig. 4. U.S. smartphone penetration from eMarketer.com. 

 

 Another constraint of the application is being able to retrieve coordinate data when at an 

indoor location without line-of-sight to the GPS satellites. The SilentCell application uses 

network location services when line-of-sight to a satellite is not possible. Network location 

services use cell tower triangulation and available Wi-Fi networks to provide a location. This 

method is accurate to 1000 meters (6). Using network location services, the application returns 

accurate coordinates for the type of organizations that SilentCell targets as clientele. When 

available, SilentCell defaults to GPS location services which are accurate to 10 meters (6). Using 
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a combination of GPS and network location services allow the application to accurately retrieve 

the location regardless of the user’s environment.  

 Battery drain is the final constraint that this application had to overcome. GPS calls are 

resource intensive. Constantly checking the GPS satellites for location coordinates may cause 

rapid battery drain. The SilentCell application uses two members of the Android class, 

LocationListener, to reduce GPS calls. LocationListener is a public class of the Android SDK. 

The two members that SilentCell leverages to reduce battery drain are “get last known location” 

and “on location changed”. Get last known location stores a table of recent locations and returns 

the last location obtained from the given provider (3). The method, on location changed, is called 

whenever a new location is received. Using these two methods together, the SilentCell 

application can compare the newly received location to the last known location. If the difference 

exceeds a preset tolerance, additional location checks can be performed. This reduces location 

calls to only when they are necessary and helps to limit the demand on battery resources.  

The Design 
 

 The SilentCell application is primarily a background service application, meaning that it 

constantly runs on the device while other applications or screens are being viewed. Despite this 

there are still several screens and user interactions required by the application. The application 

features seven screens (see fig. 5). There is a splash screen that displays the SilentCell logo and 

copyright information. Splash screens are commonly used as a de facto opening credits page, 

often displaying the developer’s or publisher’s logo. The SilentCell splash screen is similar to 

these, but it also checks that the device has GPS enabled and sets the application preferences to 

their default values. 
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Fig. 5. Representations of the screens that compose the SilentCell application. 

 

 The landing screen appears once the splash page has completed its tasks. The landing 

screen is the main screen of the application. However, since most of the application is designed 

to be a background service, there is little interaction required by the landing screen. This screen 

contains three buttons, “Information”, “Find Locations” and “Run and Exit”. The information 

screen contains all the details on the app that a user may need to understand how the system 

works.  The find locations screen will return a list of SilentCell locations based on a user-
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provided zip code. The final button, run and exit, when tapped starts the background service and 

returns the user to the device’s previous screen. The final interaction on the landing screen is the 

menu button, which opens the preferences screen. 

 The preferences screen is where the user can select custom preferences for the 

application. Preferences will include an option to select either a silent or vibrate notification for 

when at a “silent” location. The user can also select the frequency of which the application 

updates the location. More frequent location checks result in more accurate location data, and 

less frequent checks result in better battery life. 

 The final two screens are the confirmation and offer screens. The confirmation screen 

becomes active whenever the user enters a “silent” location. This screen informs the user that the 

location wants to silence their device, and gives the user an accept or decline button option. 

When the user taps the decline button, the default ringtone is maintained. When the user taps 

accept, their ringtone is silenced and the offer screen appears. The offer screen displays a coupon 

or informational message pertaining to the “silent” location. 

The Budget 
 

 As a student project, I was able to use my subscription to the Microsoft Developers’ 

Network to provide Visual Studio 2010 without cost. Eclipse and the Android SDK are also free 

of charge since they are open source. Amazon SimpleDB and webservices are billed for based on 

computer processing hours. Initially, the SilentCell application will not use enough computer 

processing hours to incur a charge. I have four Android smartphones and an Android tablet that 

can be used for testing. Outside of website hosting, this project will be completed on a budget of 

zero dollars. The cost of website hosting varies, but for this project Go Daddy was used at an 

initial first month cost of $8.99. 
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The Timeline 
 

 The timeline for this project ran from September through April, culminating with the 

University of Cincinnati’s Tech Expo. The two Gantt charts (see fig. 6) show the tasks that were 

completed through Tech Expo. The first Gantt chart shows task for fall semester, and the second 

is for spring semester. 

 

 

Fig. 6. Gantt chart showing the project timeline. 

THE CONCLUSION 
 

 SilentCell is a smartphone application that will help to alleviate unwanted phone ringing 

at inappropriate places. It also rewards the conscientious users of SilentCell with special offers 

and money saving coupons. The application was built for the Android platform using the Eclipse 

IDE and the Android SDK. The complete SilentCell system consists of the application, a website 

and a backend database. The project is being completed on a budget of zero dollars in part due to 
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MSDN membership. Finally the project was completed on a schedule that allowed the final 

version of the system to be presented at the University of Cincinnati’s Tech Expo. 
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