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Current Milestone Tasks 

Task Completion % Tyler Milton Devin To do 

Complete and Test the 
Control Software 

90% 45% 0% 45% Minor bug fixes 

Create an Ad-hoc Network 100% 33% 33% 33%  

Complete and Test the 
Transmission Software 

90% 45% 0% 45% Implement bootstrap 
scripts 

Implement Two-Way Audio 
Streaming 

90% 45% 0% 45% Implement bootstrap 
scripts and 
remote-restart 

Finalize the Simulation 
Environment 

100% 100% 0% 0%  

Create Software Guide 90% 10% 70% 10% Add a section at the 
bottom that provides an 
example without 
explanation 

 

Complete and Test the Control Software 

The team has built the base software that is used to remotely control the robot. It primarily 
consists of a GUI that monitors keypresses and sends predefined command values to the 
robot over a socket. The robot then performs the required action, such as stop, move 



forward, increase speed, etc. The robot also send status information back to the operator, 
such as its current speed value and the current temperature of the raspberry pi. These 
communications are sent over UDP, as in this situation connectivity will likely be 
inconsistent and unreliable. Thus we have decided that for these discrete events, sending 
datagrams was the preferred option. The main downside to this approach is that it requires 
the robot and workstation to be on a network. 

Create an Ad-hoc Network 

The robot is setup to automatically connect to an ad-hoc network on bootup, and many of 
the transmission and control scripts take parameters that assume an ad-hoc connection is 
being utilized. This network is capable of maintaining a connection up to the required 
distance of 50 meters. The scripts currently define the network as being on the 192.168.5 
subnet, however this can be changed if need be. 

Complete and Test the Transmission Software 

The transmission software is implemented using the raspberry pi camera. The team used 
raspivid to stream the video feed through socat (using UDP) back to the workstation,  and 
it is received by piping socat through mplayer to play the video stream on the workstation 
monitor. Raspivid and mplayer are standard linux tools, and socat can be found in the 
standard debian repositories. Mplayer allowed the team to fix the issue they had 
previously with the video stream taking up the entire window and disallowing anything 
else to occur while streaming. 
 
Implement Two-way Audio Streaming 
Two-way audio streaming has been implemented, allowing the operator and potential 
survivors to communicate with each other. Audio is sent by piping arecord through socat 
(using UDP) over the ad-hoc network, and it is received by piping socat through aplay. 
Arecord and aplay are standard linux tools, and socat can be found in the standard debian 
repositories. An alternate version of the script uses netcat instead of socat. This data is sent 
unencrypted, due to the fact that encryption during a rescue mission is not a priority, and 
encrypting and decrypting the stream would create more of a delay. However, if we wish 
to add encryption in the future, it would be simple to add. 

Finalize the Simulation Environment 

The simulation environment has had the underground area improved, and now has many 
more tight spaces that are difficult for the robot to traverse. 



 

 

Create Software Guide 

While the software team members created the packages to operate the Robot, the rest of 
the team does not have the insights or know-how to operate the robot, therefore, a 
preliminary guide was created so any team member could operate the robot. 
 

Team Members 

Each team member, in addition to the items listed, below, participated at the Senior 
Design Showcase and worked to make the showcase a success. 

Tyler Culp 

Tyler worked with Devin on the control software, the transmission software, 
testing the various programs, and creating the bootstrap scripts.  

Devin Martinez 

Devin has worked with Tyler on the control software and the transmission 
software. He has also worked with the hardware-based team members to 
keep everyone up-to-date on the status of the various project components. 

Milton Stafford 

Milton created a Software Guide with the help of Tyler and Devin as a 
preliminary operation manual as reference when operating the robot. 

Lessons Learned 

Controlling the motors does not work quite how we expected. We believed that we were 
going to be sending them a signal to move, and when the signal stops, the motors stop. 
The way it actually works is we send a speed value, and the motors will continue to move 
at that speed until be specifically tell them to stop. 
 
The servos for the camera are currently unable to accurately rotate beyond 180 degrees, 
due to the firmware. If we had known this would be an issue, we would have pushed for 



the team to buy servos that have no such limitation. As is, we would be able to implement 
improved movement, but it would be a more complex process. 
 
Setting up the robot to connect to an ad-hoc network on startup would have made 
working with the raspberry pi simpler, as being unable to locate it on the school’s network 
was a problem throughout the testing phase. 
 
We learned that creating backup images of the raspberry pi early and often would have 
been helpful, due to the high chance of micro-SD cards getting corrupted. 
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Sponsor Evaluation 

 

Tyler Culp  0  1  2  3  4  5  5.5  6  6.5  7  7.5  8  8.5  9  9.5  10 

Milton Stafford  0  1  2  3  4  5  5.5  6  6.5  7  7.5  8  8.5  9  9.5  10 

Devin Martinez  0  1  2  3  4  5  5.5  6  6.5  7  7.5  8  8.5  9  9.5  10 
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