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Abstract: The wireless speaker market is continually expanding showing a trend where more people are 
increasingly playing music in group settings. BoomBlocs make sharing music more social and engaging in these 
group settings. BoomBlocs are hardware and software system that allows many users to be part of deciding 
what music is played. BoomBloc speakers allow many users to connect and play music through one speaker. 
Each BoomBloc speaker can also connect to other BoomBlocs to sync their audio output. This allows for large 
sound output from many small speakers. The smartphone application prioritizes what songs are played and 
when, depending on users’ selections. Our mission is to create an easy way for many people to connect, play, 
and discover new music together. 

 

1. INTRODUCTION 

The change in the music industry sparked by 
the Apple IPod has pushed the advancement of 
portable music playing devices [1]. With these 
portable devices, there is a growing need for 
portable amplification systems. This is apparent with 
the growing wireless speaker industry, specifically 
portable Bluetooth speakers. However, current 
speaker systems only allow for one wireless 
connection to one user. This one-to-one relationship 
limits how music is shared and playing. Currently 
there are two main abilities that are lacked. First, 
the ability for multiple users to contribute and play 
their own music is lacking. Second, there is a 
tradeoff between sound volume and size. Current 
speakers are loud only if they are large, and thus 
not portable. There has yet to be a competitor that 
can allow multiple users to connect and control the 
music being played from these wireless speakers, 
and a speaker system that is both portable and 
powerful.   

2. PROBLEM STATEMENT 

BoomBlocs mission is to socialize the music 
sharing experience, making it easier, and more 
engaging for users to share and discover new 
music. The BoomBloc solution is a combination of 
software and hardware that enables multiple users 
to connect and play music through one speaker. 
This creates an easy way for groups of users to 
share, play and control the music they are all 
listening to. The BoomBloc speaker also can 
connect to each other wirelessly to increase the 
volume output. This solves the tradeoff between 
size and sound by outputting sound from many 
small speakers versus one large speaker. 

 

 

3. GOALS 

There are four main design goals of this 
project: 

1. Design hardware that allows multiple user 
connection, playback and control. 

2. Design hardware that allows multiple 
BoomBloc speakers to connect to each 
other. 

3. Design a solution that can be used on its 
own, or with any type of speaker system. 

4. Design a smartphone application to easily 
allow multiple users to control, and interact 
with the BoomBloc hardware. 

4. SOLUTION 

There are two main hardware components that 
have been developed. The first is a portable 
wireless speaker called the BoomBloc Wireless 
Speaker as illustrated in Figure 1. 

 
Figure 1: BoomBloc Speaker 

This speaker has the networking hardware 
allowing multiple Bluetooth connections through 
NFC tap, a lithium ion battery cell, speaker drivers, 
and an amplifier. 

 
       Figure 2: BoomBloc Buddy 



Figure 2 shows the second hardware type is a 
plug-in adapter called the BoomBloc Buddy. This 
adapter can plug into any speaker with a 3.5mm 
stereo cable to turn that speaker into a BoomBloc 
speaker. This adapter consists of all the networking 
hardware in the BoomBloc speaker, but outputs the 
audio data through an auxiliary stereo jack. 

The networking hardware consists of multiple 
Bluetooth integrated circuits that allow multiple 
connections between phones and other BoomBlocs. 
Bluetooth sync IC’s for phone to speaker 
communication and Bluetooth source/sync 
combination IC’s for speaker-to-speaker 
communication. 

A smartphone application was developed to aid 
users in controlling the BoomBloc speakers. Since 
many users are trying to play music at the same 
time, this application adds each user’s selected 
songs to a queue. This queue is the list of songs 
that will play from the speakers. This allows for 
many users to select songs to play, and the 
application queue handles when each song is 
played. Images from the application are illustrated in 
the figure below. 

   
  Figure 3: BoomBloc Android Application 

6. TECHNICAL CHALLENGES 

There are many technical challenges that were 
encountered while designing and building the 
BoomBlocs system. These relate to hardware, 
software, and quality to cost tradeoff. 

Hardware 

While designing the case in 3D CAD software, 
it was apparent internal components made the case 
larger than expected. The IC chips that were used 
were on development boards, which allow easy 
wiring, but triple the space requirements of the chip. 
To reduce the size of the speaker case, the internal 
components had to be very tightly packed inside, 
thus making it very difficult to complete the final 
wiring. 

The networking hardware was a difficult 
challenge. There were 3 different technologies that 
were considered: Wi-Fi, Bluetooth and FM. 
Bluetooth resulted in the best quality, but because 

of it’s one-to-one pairing, a network of many 
Bluetooth chips were used to overcome this. 

Software 

 Many users do not have that much data 
available, and music files are fairly large. It is very 
important that our application does not stream 
music over an Internet connection. The app did this 
by streaming the song directly to the speaker 
resulting in no Internet usage for song data. 

Quality and Cost 

To compete with current speaker systems, 
BoomBlocs need to be competitively priced. 
Although we can be priced less than competitors 
like Bose, many consumers would prefer Bose 
sound quality. To overcome this, we developed the 
BoomBloc Buddy, which can be attached to any 
speaker such as the JamBox, thus allowing 
consumers to have the sound quality they want with 
the functionality of BoomBlocs.  

7. IMPACT 

The largest impact that BoomBlocs has is on 
the social engagement of users. The main problem 
of current solutions are that they are all one-to-one 
and do not allow users to collaborate on their song 
choices. BoomBlocs allow for many users to 
engage in music sharing and discovery, thus 
creating a more social music experience. 

The BoomBloc adapter allows users to change 
their old outdated speakers into BoomBloc wireless 
speakers. This helps reduce waste, and promotes 
the notion of reusing technology. 

8. CONCLUSIONS 

The BoomBloc system was designed with one 
main idea: create a more socially engaging music 
sharing experience. By enabling users to interact 
with each other while choosing songs, allows for a 
more connected experience. The variance in 
hardware design allows consumers to have the 
BoomBloc functionality, with whichever hardware 
suits them the most. The networking capabilities of 
BoomBlocs are one that does not compare to 
anyone on the market. It is this differentiation that 
makes BoomBloc the ultimate audio system choice.  
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