
  
Overview— UBell is what will become the part of the smart 

office system that can manage all visitors and protect your office 
at the same time.  The goal of this project is to have a doorbell that 
will allow the visitor to send a video message to the owner when he 
or she is not available. This can help the owner to never miss any 
visitor due to unavailability. 
 

I. INTRODUCTION 
-bell is a smart door bell system that allows visitor to leave 
a short video message. It also allows the owner to watch 

live video stream and determine if the visitor is someone they 
want to meet. This project uses Raspberry Pi 3 as the doorbell 
and Android application is the tool that manages the doorbell. 
When the owner is not in the office, the doorbell will record the 
video using raspberry pi camera and USB microphone. After 
the video is recorded, it will transfer the video file to University 
of Arkansas’ Turing server using the FTP (File Transfer 
Protocol). The management tool will access the Turing server 
and retrieve all the filenames to a well formed list view. The 
owner can later download and review the video message using 
the management tool. When the owner is in the office, the 
doorbell will create a temporary password protected HTTP 
server to stream the live video. The owner can watch the real 
time video captured by the doorbell through the management 
tool. After identifying the visitor through the stream, the owner 
can use management tools to send a POST request to the HTTP 
server to tell the visitor to come in or leave with a video 
message. 

II. RELATED WORK 
 The market for the video door bell system is very 
competitive. The two main companies are Skybell and Ring. 
They have very similar features. They compete over in terms 
of price, ease of installation, power option, platforms, network 
latency, and many more. In terms of ease of installation and 
power option, Ring takes the lead with both hardwire options 
and rechargeable battery while Skybell only supports 
hardwire. In terms of platform, Ring supports mac, windows, 
IOS, and android while Skybell only supports IOS and 
android. In terms of network latency and video quality, the 
Skybell has better functionality. 
 
 These two companies are far beyond the project I currently 
have. In order to stand out, I have to take strong points of each 
company’s doorbell and adding features that I mentioned on 
the future work section. 

 
 

III. APPLICATION DESIGN (RASPBERRY PI 3) 
 At the end of this document, there is a picture of the U-bell 
set up using Raspberry Pi 3. The hardware contains a 
Raspberry Pi camera, a USB microphone, a button, and a 16x2 
LCD display. There is a more detail version of the set up on 
the set up document I wrote. 
  
 The back end of U-Bell is complex. Raspberry Pi Camera 
and USB microphone are two separate devices. I created a 
thread to record the video and a thread to record the audio. 
This way, they can start recording approximately at the same 
time. After recording, I combined the video and audio together 
using ‘avconc’. I also encoded the audio to AAC format, so it 
can be played using the android phone. The video message is 
currently set to 5 seconds, but I can change the time very 
easily. 
 
 The next part is to create a python to create a HTTP server 
to stream the video. The HTTP server is password protected. 
On the GET method, it will allow the user to see the live 
streaming of your doorbell. On the POST method, it will do 
the task as user request and close the HTTP server. In order to 
have the python program run on the startup of the Raspberry 
Pi 3, I created a service to guarantee that python program will 
always run. 
  

IV. APPLICATION DESIGN (ANDROID UI DESIGN) 
 As you will see at the end of this document, there is a 
screenshot of the android application UI. The design of UI is 
very user friendly. It consists a customized toolbar, list view to 
list all the video message, and a button to watch the live 
streaming of the camera. All the color choices of this 
application is based on a primary color theme ‘#BBDEFB’ 
from ‘material.io’. The icons and pictures of are from 
‘www.51yuansu.com’ where they are free to use. On the list 
view, the name of video is formatted as ‘MM/DD/YYYY 
HH/MM’, and ordered chromatically with latest on first. Mail 
icon indicates that user has not watch the video message and 
check icon indicates that user has watch the video message. 
When the user clicks on the video item on the list view, it will 
navigate the application to download the video. While 
downloading the video, it will have a loading bar to indicate 
the status. When the user clicks on the live streaming button, it 
will navigate the user to chrome custom tab to view the 
streaming video. 
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V. APPLICATION DESIGN (ANDROID MOBILE LOGIC) 
 The back end of application contains several parts. The first 
part is to retrieve the all the filenames from Turing server to a 
list view. I created a ‘FTPHelper’ class that is able to connect 
to server, disconnect form server, retrieve list of filenames, 
and download video files. ‘FTPHelper’ is based on a library 
called ‘apache commons ftp’. 
 
 The second part is to use a ‘BaseAdapter’ class to set up the 
list view. I created a ‘CustomListAdapter’ class that extends 
the ‘BaseAdapter’. It will override the ‘getview’ function to 
display each row of the list view to the row layout I created. It 
will also set up the text and image based on the array I passed 
in. The array list is serializable. It can be write into the local 
file to keep the user data.  
 
 The third part is use google firebase to receive the 
notification from the U-Bell. I created 
‘MyFirebaseInstanceIDService’ class that extends 
‘FirebaseInstanceIDService.’. This service will print out the 
application registration ID when it generates a new ID. I also 
created ‘MyFirebaseMessagingService’ class extends the 
‘FirebaseMessageingService’. When the user is using the 
application, it will not receive a notification. This service will 
guarantee the application to receive a notification. 
 
 The last one is the chrome custom tab. I am not using 
android webview because it doesn’t fully support the http 
server created by Raspberry Pi 3. I added ‘come in’ and ‘I’m 
busy’ as two new menu items on chrome custom tab. Those 
two menu items also have ‘PendingIntent’ that will notify the 
‘BroadCastReceiver’ when clicked and navigate back to the 
main activity. 
  

VI. RESULTS 
 Overall, this project is a success. Below are some major 
features that U-Bell can perform: 
  1. U-Bell allows the visitor to record a 5 seconds video 
message to the owner. On the Android application, the 
owner can watch the video when available. 
  2. U-Bell can stream the video captured by the camera. 
The owner can send the message over the HTTP server to 
let the visitor in or tell the visitor to leave a message 
  3. When a visitor rings the U-Bell and leave a video 
message, the Android application will receive a firebase 
notification to notify the owner.  

VII. FUTURE WORK 
 I have some basic functionalities are working right now. I 
can start focusing on resolve some problems and implement 
extra features for this project. One of the main problem is that 
while streaming the video, there is not audio for the streaming. 
I have tried using ‘PyAudio’ on python3 and ‘arecord’ on the 
Linux command line tool, but I couldn’t find a way to pass the 
real time audio to the http server. I will continue research on 
this and find a better way to solve this problem. With solving 
the audio problem, one feature I would like to add is to have 

real time communications and interactions with the owner and 
the visitor. To do this, I have to add an audio output to the 
Raspberry Pi 3. I also have to find to way for Raspberry Pi 3 
to receive the real time audio message from the phone 
application. Real time communication can also involve in 
some network latency issues.  
 
 Another feature I will like to add is facial recognition 
feature. This is something that the project competitors 
‘Skybell’ and ‘Ring’ don’t have. The way I picture this feature 
is that you can add an identified person’s picture into the 
application as a reference to recognize the specific person. 
When an identified person is visiting, it will notify you with 
that person’s name. When a stranger is visiting, the doorbell 
will send you an immediate notification and save a 
picture/video of the visitor. You can then categorize the 
person on your application. If the person is categorized as 
unwanted, it will automatically tell them to leave. 
 
 I also want to connect the UBell with a smart lock. This 
idea is simple. When an identified person forgets about the 
key, it will unlock the door over the application. When an 
undefined person comes over, it will lock the door and 
increase the security level of the office. 

VIII. DISCUSSION 
 I am glad with the result I achieved for this project. I will 
look forward to continue working on the UBell on my senior 
year. With the current functionalities, UBell is not capable to 
compete with Skybell. I hope I can implement all the good 
features that Skybell has and facial recognition feature I 
mentioned. This ways, UBell can actually compete with the 
competitors in terms of the functionality. 
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Figure 1: Android Application User Interface 

 
 
 
 
 
 



Figure 2: Raspberry and Mobile Setups 
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